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ROCK CREEK-CRESTA COMPLIANCE MONITORING REPORT --2 009

1 INTRODUCTION

1.1 BACKGROUND

North Fork Feather River (NFFR) water temperatureshe Rock Creek and Cresta
(RCC) reaches reflect a combination of the watenpierature delivered from the
upstream Upper NFFR Project (Federal Energy Regyla@ommission [FERC] 2105),

flows from the unregulated East Branch of NFFR (EBR) and other tributaries, flow

released from Bucks Creek Project (FERC 619), hadliversions within the reaches of
the Rock Creek-Cresta Project (Project). The teatpee of water from FERC 2105 is
primarily determined by conditions at the non-selec Prattville Intake in Lake

Almanor. Pursuant to FERC Condition 4C of the &bjLicense (issued October 24,
2001), temperature monitoring is required during shmmer months to determine if and
to what extent the 20°C daily mean temperaturel leme be met with reasonable control

measures.

The RCC Hydroelectric Project FERC License No. 1968uired Pacific Gas and
Electric Company (PG&E or Licensee) to file a waemnperature monitoring plan with
FERC, which described the implementation (includangchedule for implementation) of
the water temperature monitoring program describedondition No. 4C of the Project
License. The RCC water temperature monitoring plas prepared in consultation with

the RCC Ecological Resource Committee (ERC) andFirest Service (FS) and was

Spring Rivers Ecological Sciences, LLC February 2010



implemented in June 2002. The 2009 monitoringrefi@s the 8 year (or the third year
as defined in the 2nd 5-year minimum flow periofterathe issuance of FERC 1962

License (issued October 24, 2001).

The objective of the water temperature monitoringgpam is to:

1. Document summer water temperatures and flows ifrthek Creek and Cresta
reaches as well as in upstream drainages tributarthe Project.

2. Install and monitor continuous temperature recoslat two telemetry stations
installed at flow gaging stations in the Rock Craekl Cresta reaches.

3. Determine if mean daily water temperatures of 26f@ss can be met in the Rock
Creek and Cresta reaches to the extent that Li@enoae reasonably control such
temperatures, particularly if a modified Prattvilletake is implemented.

This report documents the results and subsequesiysas of the 2009 monitoring

program.

1.2 PROJECT SETTING

The Licensee’s NFFR Projects (FERC 2105 and FER&)18re located on the NFFR
watershed in northeastern California (see Figui¢. 1The monitoring area comprises the
Upper NFFR and RCC Projects and is located in Psduraad Butte counties,

approximately 90 miles northeast of Oroville, Galifia, and encompasses
approximately 40 river-miles of the upper NFFR.eTbpper NFFR Project is located on
lands owned by Licensee and the National Foresti&etands and is currently operated

by the Licensee under FERC License 2105.

Spring Rivers Ecological Sciences, LLC February 2010
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The NFFR is part of the greater Sacramento Riveéenshed and drains a large portion of
the eastern Sierra-Cascade geomorphic area im@a¢if The NFFR watershed extends
from its headwater area on the southeastern slofpdoant Lassen to Lake Oroville,
traversing lands in Lassen, Plumas, and Butte esintThe main stem of the Feather
River is formed downstream of Lake Oroville; therthp Middle, and South forks of the

Feather River are impounded behind Oroville DamcWhwas completed in 1967.

The monitoring program involved collecting datanfrdacilities associated with the
Licensee’s Upper NFFR Project (FERC 2105) and RCgekt (FERC 1962). Both
Projects are part of a series of major hydroeleajgneration projects that utilize the
water resources of the NFFR and its tributaries Hpdroelectric power generation.
Downstream of these Projects is the Poe ProjedR(-E107) operated by the Licensee,
and the Oroville Project (FERC 2100) owned by th&teSof California Department of
Water Resources (DWR). Delivering water to the RFRlpstream of Licensee’s Rock

Creek Powerhouse is the Licensee’s Bucks Creele@r@tERC 619).

Spring Rivers Ecological Sciences, LLC February 2010

1-3



longt Forest
Matlonal F:rut
\ Lo
Radding 5
Lasi ‘Volcanio Laka
L] Hguidnel Park Almanor
¥
. z
o Null:lrl\lnTF:mlt §
3 =
£ ity
! -
E
g
g =]
3 L) e Netions Farest
£
Yuba Sty Merysvilla
. L] []
Eldaorado
Nationa/ Forast \"F
Beprpmpmic
Natana Forest
L North Fo_rk
el l Feather River
&2003, PACIFIC GAS AND ELECTRIC CO.
\ Figure 1-1
g ._;#.. Raglonal Location
of the
6 6 10 15 20 2 North Fork
(T W [htim Feather River Project
Figure 1-1. Regional Location of Study Area.
Spring Rivers Ecological Sciences, LLC February 2010

1-4



2 STUDY DESIGN

2.1 MONITORING PROGRAM

2.1.1 Monitoring Network

An eighth year of compliance water resource momgpwas initiated in June 2009, and
continued through September 2009. The monitoriraggam consisted of monitoring

continuous stream flow, local meteorological, arater temperature data from selected
locations. All monitoring activities were condudtby staff or contract personnel from
the Licensee’s Technical & Scientific Support (TS8)der Land & Environmental

Management Department.

A map of the system (Figure 2-1) depicts monitorgtgtions in relation to the major
Project features such as powerhouses, reservois laypass reaches. Station
identification, location, and monitoring activityeashown in Table 2-1. Results of the

2009 water resource monitoring effort are discussedbection 3.

2.2 METHODOLOGY

2.2.1 Flow Monitoring

Stream flow was monitored at eight stations (NFBLHNF4, BC3, YC1, MR1, BUCK1,
and GR1) located throughout the Project area i@20Blow data were also obtained
from permanent stream flow gages and powerhousexiased with the Project through
Pacific Gas and Electric Company’'s Hydroelectricn@ation Department. Flow

monitoring locations are shown on Figure 2-1 argtdbed in Table 2-1.
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Table 2-1

Description of NFFR Water Resource Monitoring Locatons

Alternate I
. Station o Locat Monioring
Station ID e Station Location Activity
Identification
NF1 NFFR above Chester, CA. F, TR
HB1 Hamilton Branch of NFFR at HWY bridge TR,
NF-83 ---- Hamilton Branch Powerhouse F
HB2 Hamilton Branch Powerhouse — canal headsaio TR
LA1-S - Lake Almanor near Canyon Dam - Epilironi TR - buoy
LA1-B Lake Almanor near Canyon Dam - Hypoliion TR - buoy
LA-P1 ---- Lake Almanor near Canyon Dam — negalka IS-P
LA — P2 I(EKS)AImanor - Offshore of Prattville Intake IS-P
LA - P3 Lake Almanor — middle of Eastern |ofh#\8) IS-P
LA-P4 Lake Almanor — middle of Western lofhé\6) IS-P
LA-MET Meteorological station on Prattville taike M
NF-1 11-399000 Lake Almanor near Prattville Lalk@rage
NF2 NFFR below Canyon Dam TR,
NF-2 11-399500 NFFR below Canyon Dam F
NF3 NFFR at Seneca TR
NF4 NF-47 (PG&E) NFFR above Caribou No.1 Powerhouse TR F
BV1 Butt Valley Powerhouse Tailrace TR
NF-71 11-400600 Butt Valley Powerhouse F
BV2_S BVR near Caribou No.1 Intake - Epilimnio TR - buoy
BvV2 B BVR near Caribou No.1 Intake - Hypolironi TR - buoy
BV-P1 BVR at Caribou No. 1 Intake IS-P
BV-P2 BVR near Cool Springs Campground IS-P
BV-P3 BVR near boat ramp IS-P
BV-P4A BVR near Caribou No.2 intake channel -RYspecial)
BV-P4B BVR at mouth of Caribou No.2 intakeacimel IS-P (special)]
NF-8 11-401050 Butt Valley Reservoir near Caribaudam) Lake storage
CARB1 Caribou No. 1 Powerhouse (internal) TR
NF-63 11-401110 Caribou No. 1 Powerhouse F
CARB2 Caribou No. 2 Powerhouse tailrace (ingty TR
CARB2B Caribou No. 2 Intake channel bottonst@ticture TR
NF-263 11-401109 Caribou No. 2 Powerhouse F
BC1 Butt Creek upstream of Butt Valley Resérvo TR
NF-4 11-400500 Butt Creek below ABC tunnel, neaRBV F
BC2 Butt Creek downstream of Butt Valley Resgér TR
BC3 Butt Creek near confluence with NFFR TR, F
BD1 Belden Reservoir at powerhouse intake TR
NF-67 11-403050 Belden Reservoir Lake storage
NF-103 Oak Flat Powerhouse F
NF5 NFFR below Belden Dam TR
NF-70 11-401112 NFFR below Belden Dam F
MC1 Mosquito Creek near mouth TR, F
NF6 NFFR near Queen Lily Campground TR
Spring Rivers Ecological Sciences, LLC February 2010
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Table 2-1 Continued

Alternate L
. Station . . Mon!tc_)nn?
Station 1D o Station Location Activity
Identification
NF7 NFFR near Gansner Bar TR
EB1 East Branch of NFFR above confluence TR
NF-51 11403000 East Branch of NFFR above confluence F
NF8 NFFR at Belden Town Bridge TR
BD2 Belden Powerhouse (internal) TR
NF-74 11-403050 Belden Powerhouse F
YC1 Yellow Creek near mouth TR, F
RCK-MET  ---- Meteorological station on Rock Creekid M
CHIP Chips Creek near mouth TR, S
NF9 NFFR below Rock Creek Dam TR
NF10 -—-- NFFR below Rock Creek Dam at NF-57 TR
NF-57 11-403200 NFFR downstream of Rock Creek Dam F
MR1 Milk Ranch Creek near mouth TR, F
CHAM Chambers Creek near mouth TR, S
NF11 -—-- NFFR below Granite Creek TR
JC1 Jackass Creek near mouth TR
NF12 NFFR above confluence with Bucks Creek TR
BUCK1 11-403700 Bucks Creek near mouth TR, F
NF-20 Bucks Creek Powerhouse F
BUCK2 Bucks Creek Powerhouse tailrace TR
NF13 NFFR above Rock Creek Powerhouse TR
RC1 11-403800 Rock Creek Powerhouse (internal) TR
NF-64 -—-- Rock Creek Powerhouse F
RC2 -—-- Rock Creek near mouth TR, S
NF14 -—-- NFFR below Cresta Dam TR
GR1 - Grizzly Creek near mouth TR, F
NF15 - NFFR downstream of Grizzly Creek at N&--5 TR
NF-56 11-404330 NFFR downstream of Grizzly Creek F
NF16 NFFR upstream of Cresta Powerhouse TR
CR1 Cresta Powerhouse (internal) TR
NF-62 11-404360 Cresta Powerhouse F
MB1 Middle Fork Feather River at Milsap Bar TR
F = Flow
TR = Temperature Recorder, TR-buoy = Temp Recorakashed to buoy
IS-P =In SituProfile
S = Staff gage
M = Meteorological station data
Spring Rivers Ecological Sciences, LLC February 2010
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Each of the temporary flow monitoring stations ¢stexl of a Campbell CR510 digital
recorder, associated 5 psi pressure transducea atatje-pin. The stage-pin and pressure
transducer were placed in-stream, while the digigabrder was located on the stream
bank in a locked enclosure. The digital recordersrewprogrammed to record
instantaneous readings every 15 minutes, and dtwse data as hourly average
transducer values in non-volatile memory. Duringtine site visits, stream stage was

recorded, and the stored hourly average transdlatarwere downloaded to computer.

A simple linear regression was used to define thationship between transducer
readings and the associated stream stage (stageeqilngs) measurements at each
station. Average hourly transducer readings whes tconverted into average hourly
stream stage readings using the resultant regresgjoation. The conversion to a stage
value based on a fixed reference (stage pin) fatll year to year comparison of flow
measurements and allowed for correction of erreso@ated with transducer drift or

changes in stream channel morphology.

Stream flow measurements were made at each gagihignsduring routine site visits.
Measurements were made at transects located nehrsgation. Measurements were
made using U. S. Geological Survey (USGS) approsgdam flow measurement
techniques (Buchanan 1980). All measurements wade using a Price AA-type flow
meter and a 5-foot top-setting wading rod. Thereassociated with measurements was

estimated to range from 5 to greater than 10% d#pgron the suitability of the transect.

Spring Rivers Ecological Sciences, LLC February 2010
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The primary objective of the routine flow measureisewas to cover the range of

observed flows in order to develop a stage-flowngaéquation.

The relationship of stream stage to stream floaggstflow rating) was developed using
flow measurements and the associated stage pimngsadollected during routine site
visits. The resultant stage-flow rating was useddovert average hourly stage readings
into average hourly flow. The rating is only applle to flow within the defined range
of stage and is also subject to changes in thealidr control (high flows, debris
accumulation). All instrumentation installéd situ was removed during months when

seasonal high flows could damage the equipment.

Daily flow at four secondary tributary streams (Mogo, Chambers, Chips, and Rock
creeks) was estimated based on periodic flow measemts. A linear decay between
measurements was assumed to generate a daily fwe.v A stage pin was installed at
each of these stations to periodically measureasiretage. A total of at least four

measurements were made at each station betweemddrgeptember.

Stream flow and reservoir storage data from thenpeent stations operated by the
Licensee were collected, compiled, and providedHsy Licensee’s Hydro Generation

Department.

Spring Rivers Ecological Sciences, LLC February 2010
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2.2.2 Meteorological Monitoring

Local meteorology was monitored to define the ctimanfluence on water temperature
in the Project area. Two temporary meteorologstations were placed in the Project
area. One station was located on the Prattvitakk at Lake Almanor; another was
located on Rock Creek Dam. These stations efiegtivepresented conditions in the
upper and middle portion of the Project. Paransetbat were measured included
average wind speed and direction, air temperatatative humidity, and solar radiation.
These parameters were monitored continuously wsi@gmpbell Scientific Model CR10
data logger. Data were collected at 1-secondviaterand were reduced to hourly

average readings.

2.2.3 Temperature Monitoring

The temperature-monitoring program used recorders three different manufactures to
monitor temperature during the 2009 effort. Théklmi the data loggers deployed in the
system were Vemco Model Minilog 12T recorders. r@tn mini recorders
manufactured by Star-Oddi were utilized at seléatians. Both of these temperature-
only units recorded continuous temperature datedas readings taken at 20-minute
intervals. Campbell Scientific was the third mamu@ire utilized during the 2009
monitoring effort. Two different data loggers werged from Campbell Scientific; these
include the Model CR510 and CR200 data loggerse TR510 recorders were used at
eight stations to monitor temperature as well aginaous stream stage (flow) (Table 2-

1). The CR200 recorders were deployed at fivedetgpowerhouses (Caribou No. 1,

Spring Rivers Ecological Sciences, LLC February 2010



Caribou No. 2, Belden, Rock Creek, and Cresta)e fHilrace characteristics of these
facilities dictated that the temperature sensormbtalled internally in the powerhouse.
Both of the Campbell data loggers recorded contisutata as hourly averages based on
readings taken at 15-minute intervals. All interdata were later reduced to hourly

average.

Water temperature sensors were typically deployedell-mixed areas with elevated
velocity and turbulent flow to ensure represen&atimeasurements. Various recorders
were used depending on deployment conditions. elmeral, continuous monitoring of

temperature covered the period from June 1 thr&egitember 30, 2009.

During the period May through September 2009, wafttemperature profiles were
collected from four locations on Lake Almanor anonfi three locations on Butt Valley
Reservoir to determine the magnitude and seasaalapment of thermal gradients.
Temperature profiles were defined using 1-meteticarspacing from the surface to the

bottom.

In addition to the synoptic profiles collected &t ttwo primary Project reservoirs,
vertical temperatures at two depths in Lake Almaanrwat Butt Valley were continuously
monitored from June through September 2009. Antistor array consisting of Starr-
Oddi Starmon Mini recorders were positioned at tlepths (near the surface [1.0 meter

below surface] and near the bottom [2 meters abmottom to resting on bottom

Spring Rivers Ecological Sciences, LLC February 2010



depending on lake elevation]) at each location. fhieemistor array was suspended from
a buoy so that each recorder was maintained aixed fdepth below the surface.
Continuous temperatures were monitored at a sisigitton near the dam to define the

temperature of the release from each reservoiu(gig-1).

To verify the operation and accuracy of the temfoeearecorders, the units were
calibrated using an American Society for Testingl dviaterials (ASTM) reference
thermometer, both prior to and following removain thein situ deployment. Typical

instrument error is approximatet).1°C.

Temperature records from instruments placed inligroa in the tailrace of the various
project powerhouses were corrected to reflect deriof powerhouse operation. This
process was done on an hourly basis by comparivgepmuse load records with
temperature recorder data. This process helpednglie periods when there was little or
no flow through the powerhouse and temperatureddwvailect stagnate conditions in

the penstock.
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Spring Rivers Ecological Sciences, LLC

February 2010



3 MONITORING RESULTS - 2009

3.1 HYDROLOGY AND METEOROLOGY

3.1.1 Stream-flow and Reservoir Operation

The Licensee’s Upper NFFR Project (FERC 2105) epasses the water resources and
aguatic habitats of the upper NFFR drainage bdsim(Lake Almanor to the NFFR
confluence with Yellow Creek [headwaters of Rocle€lk Reservoir]). The majority of
flow entering the Project originates from wateisffistored in Lake Almanor. While
Licensee operates and maintains the minimum instfé@awv as stipulated in the license
for all by-passed reaches, majority of the watgrassed downstream through a series of
powerhouses and associated forebays. The Licend®€8 Project (FERC 1962)
encompasses the water resources of the middleopoofi the NFFR basin, extending
from the confluence of Yellow Creek to the headwsatd Poe Reservoir. In accordance
with FERC 1962 License Condition 5 (River Flow Mgament), 2009 was classified as
a Dry Year, Licensee operated all minimum rivenflieleases in Rock Creek and Cresta

reaches to meet required minimum flow conditions.

In addition to the permanent flow monitoring stapthe Licensee installed a series of
temporary flow monitoring gages. These gages fdemVisupplemental information in
support of the temperature modeling effort. Tablesummarizes stream flow data from
all flow-monitoring stations. Stream discharge swraments that were collected in 2009
at each of the temporary stations are summarizedppendix A, with stage discharge

ratings and applied shifts summarized in Appendix[Bata are discussed for the period
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Table 3-1

Summary of 2009 Stream Flow Data from Permanent andemporary

Monitoring Stations.

Daily Average Flow® (cfs) Powerhouse Data
Station Year Month  max min mean Operation’ Days
NFFR near 2009 June 363 148 253 - 39
Chester (NF1) 2009 July 140 98.0 117 -- 2
[Temporary] 2009 Aug 119 52.0 89.3 -- 31
2009 Sept 122 62.2 79.3 -- 30]
Hamilton Branch 2009 June 77.0 68.4 74.6 - Sﬁ
near Road A13 2009 July 76.6 68.6 72.7 -- 3
Bridge (HB1) 2009 Aug 92.7 72.6 86.5 - 31
[Temporary] 2009 Sept 91.6 74.9 86.5 -- 3(
Hamilton Branch 2009 June 0.0 0.0 0.0 0% 3p
Powerhouse 2009 July 47.5 0.0 6.56 23% 3P
(NF-83)3 2009 Aug 49.3 0.0 7.82 23% 31
[Permanent] 2009 Sept 72.8 0.0 32.2 64% 3P
Butt Valley 2009 June 683 14 153 10% 3(
Powerhouse 2009 July 1,379 758 1,147 78% K i
(NF-71)3 2009 Aug 1,667 1,300 1,485 96% 33
[Permanent] 2009 Sept 1,532 814 1,084 75% 0
Butt Creek at ABC 2009 June 70 48.0 56.0 -- 30
Tunnel (atBC1j 2009 July 51 41 45 -- 31
[NF-4 Permanent] 2009 Aug 44 36.0 39 -- 3]
2009 Sept 38.0 35.0 36.2 - 30
NFFR below 2009 June 39.0 37.0 38.2 - 39
Canyon Dam 2009 July 39.0 38.0 38.9 -- 3
(NF-2)? 2009 Aug 39.0 38.0 38.6 - 31
[Permanent] 2009 Sept 38.0 37.0 37.4 -- 3p
Butt Creek at 2009 June 13.8 11.7 12.7 - 3p
Mouth 2009 July 11.7 111 11.3 - 31
(BC3) 2009 Aug 11.3 10.9 11.1 -- 31
[Temporary] 2009 Sept 11.8 11.0 11.2 -- 3(
NFFR above 2009 June 65.6 57.0 59.8 - 3p
Caribou PH 2009 July 58.8 54.9 57.0 -- 3]
(NF4) 2009 Aug 59.1 52.8 56.5 -- 31
[Temporary] 2009 Sept 59.6 51.0 57.1 -- 3(
Caribou No. 1 2009 June 137 59 78 5% 3
Powerhouse 2009 July 962 76 499 57% 3
(NF-63)° 2009 Aug 596 264 533 71% 31
[Permanent] 2009 Sept 490 100 310 44% 3
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Table 3-1 (Continued)

Daily Average Flow® (cfs) Powerhouse Data
Station Year Month  max min mean Operation’ Days
Caribou No. 2 2009 June 564 6.0 171 22% 3
Powerhouse 2009 July 1,267 5.8 693 61%
(NF-263)° 2009 Aug 1,444 397 911 72% 31
[Permanent] 2009 Sept 1,398 459 755 74%
Belden 2009 June 600 60 181 15% 3
Powerhouse 2009 July 1,436 779 1,114 80% J1
(NF-74)3 2009 Aug 1,724 637 1,382 68% 31
[Permanent] 2009 Sept 1,544 605 1,066 68% 0
Oak Flat 2009 June 116 0.0 97 - 3(
Powerhouse 2009 July 117 0.0 108 -- 3
(NF-103)° 2009 Aug 116 0.0 97 - 31
[Permanent] 2009 Sept 114 2.2 64 -- 3]
NFFR below 2009 June 161 146 149 - 3
Belden Dam 2009 July 153 149 151 -- 3]
(NF-70)3 2009  Aug 152 141 143 - 31
[Permanent] 2009 Sept 143 61.0 80.1 -- 3p
Mosquito Creek 2009 June 7.3 5.2 6.2 -- 30
At mouth 2009 July 5.1 3.5 4.2 -- 31
(MC1) 2009 Aug 3.5 2.8 3.1 - 31
[Estimate] 2009 Sept 2.8 25 2.6 -- 30
East Branch 2009 June 504 148 294 -- 3p
NFFR near NFFR 2009 July 144.0 61.0 86.5 - 31
(NF-51)3 2009 Aug 65.0 43.5 54.2 - 31
[Permanent] 2009 Sept 58.2 45.1 52.0 -- 3p
Yellow Creek 2009 June 150 77.4 106 - 34
Near mouth 2009 July 76.7 63.1 68.8 -- 3]
(YC1) 2009 Aug 66.3 57.4 60.6 - 31
[Temporary] 2009 Sept 59.7 55.0 57.5 -- 3(
Chips Creek 2009 June 106 36.8 64.3 -- 3p
Near mouth 2009 July 35.6 18.2 25.0 -- 3]
(CHIP) 2009 Aug 17.9 14.0 155 -- 31
[Estimate] 2009 Sept 14.0 131 135 - 3(
NFFR below 2009 June 303 254 269 - 34
Rock Creek Dam 2009 July 465 246 276 -- 31
(NF-57)3 2009  Aug 641 277 309 - 31
[Permanent] 2009 Sept 649 259 303 -- 39
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Table 3-1 (Continued)

Daily Average Flow" (cfs) Powerhouse Data
Station Year Month max min mean Operation’ Days
Milk Ranch Creek 2009  June 29.1 10.9 195 -- 3p
Near mouth 2009 July 10.4 5.29 7.46 -- K il
(MR1) 2009  Aug 5.72 4.08 4.74 - 3]
[Temporary] 2009  Sept 4.58 3.59 3.88 -- 30
Chambers Creek 2009  June 22.6 6.92 13.0 -- 30
Near mouth 2009 July 6.69 3.20 4.52 -- K il
(CHAM) 2009  Aug 3.15 2.47 2.73 - 3]
[Estimate] 2009  Sept 2.46 2.33 2.38 - 30
Bucks Creek 2009  June 41.8 24.6 31.8 -- B0
Near Mouth 2009  July 23.1 154 17.2 - K il
(BUCK1) 2009  Aug 16.8 13.9 15.1 - 3]
[Temporary] 2009  Sept 14.5 12.8 13.8 -- 30
Bucks Creek 2009  June 152 7.18 58.7 51% BO
Powerhouse 2009 July 172 2.70 104 35% B1
(NF-20)3 2009 Aug 176 67.2 125 43% 3
[Permanent] 2009  Sept 200 26.5 108 36% BO
Rock Creek 2009  June 853 431 618 68% B0
Powerhouse 2009 July 1,529 853 1,195 7% 31
(NF-64)3 2009 Aug 1,490 723 1,359 68% 3L
[Permanent] 2009 Sept 1,241 516 978 73% B0
Rock Creek 2009  June 73.8 11.2 30.9 -- B0
Near mouth 2009 July 10.7 4.79 6.97 -- K il
(RC2) 2009  Aug 471 3.33 3.90 - 31
[Estimate] 2009  Sept 3.31 2.80 3.02 - 30
Grizzly Creek 2009  June 65.4 40.2 51.7 -- 30
Near mouth 2009 July 39.6 17.1 26.4 -- K il
(GR1) 2009 Aug 17.7 11.4 13.9 - 31
[Temporary] 2009  Sept 12.6 9.49 11.0 -- 30
NFFR below 2009  June 546 472 505 - K (0]
Grizzly Creek 2009 July 457 328 346 - 3
(NF-56)° 2009 Aug 337 307 2o J— 3
[Permanent] 2009 Sept 381 309 353 - 0
Cresta 2009 June 1,020 370 619 67% 0
Powerhouse 2009 July 1,671 901 1,328 73% 1
(NF-62)3 2009 Aug 2,008 754 1,534 68% 3
[Permanent] 2009 Sept 1,629 509 1,139 76% 0

1. Daily values are based on hourly average datathly statistics represent the
maximum, minimum, and mean based on these houdsage flows.

2. Percent powerhouse operation is based on hgangration data.

3. Source - Pacific Gas and Electric Company, 2009
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June 1 through September 30 (referred to as theitonioig period) unless stated

otherwise.

3.1.1.1 Lake Almanor and tributaries

The major tributaries feeding into Lake Almanor #re NFFR at Chester with an historic
average annual flow of approximately 335 cubic fpet second (cfs), the Hamilton
Branch with an historic average flow of 190 cfsdam number of minor tributaries

including Benner, Last Chance, and Bailey creeks.

Flow in the NFFR upstream of Lake Almanor (whiclydes an estimated 50 percent of
the annual inflow to Lake Almanor) is derived frdraadwaters on the slopes of Mount
Lassen. During the 2009 monitoring program, flawthe NFFR upstream of Lake
Almanor was measured at a temporary stream gage) (N€ated upstream of the city of
Chester, California. The stream gaging systeminstslled on May 20. Stream flow
measurements at this location in 2009 recordedyawerage flows ranging from 89.3
to 376 cfs. These measurements indicated that NEIQRrating was representative of
channel conditions; stage shifts ranging from Gd.®.39 ft were utilized to adjust the
rating to measured conditions. Based on the NFOOR2ating, flows over 414 cfs are
beyond the 10 % range acceptable for extrapolaingting and were not estimated
(given a value of greater than 414). Based odithies of NF1_R2007 stage-discharge
rating, daily average flow at NF1 for the periochdul through September 30, 2009

ranged from 52.0 to 363 cfs, with an average of ¢35 A maximum hourly average
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flow of 381 cfs was calculated based on the maxinmaurly average stage (2.12 ft).
Figure 3.1 compares daily average flow from NFlhwivo other stations tributary to

Lake Almanor.

Flow in the Hamilton Branch (which provides 20 t6 Rercent of the annual inflow to
Lake Almanor) originates from the Licensee’s Moumtileadows Project. During the
2009 monitoring program, flow in the Hamilton Branwas measured upstream of Lake
Almanor at a temporary stream gage (HB1). Thisistas located downstream of a
series of small diversion facilities that divertew into a canal that supplies the
Licensee’s Hamilton Branch Powerhouse. Stream flo®asurements made in 2009 at
the HB1 location recorded flows ranging from 680483.3 cfs. These measurements
supported the existing R2003_HB1 rating. Basedhorating, flows over 166 cfs are
beyond the 10 % range acceptable for extrapolaimgting and were not estimated
(given a value of greater than 166). Based onlith#s of the HB1_R2003 stage-
discharge rating, daily average flow at HB1 for gegiod June 1 through September 30,
2009 ranged from 68.4 to 92.7 cfs, with an averafy80.1 cfs. A maximum hourly
average flow of 99.8 cfs was calculated based emtaximum recorded hourly average
stage (2.52 ft). Figure 3.1 compares daily avertge from HB1, with two other

stations tributary to Lake Almanor.

The second location used for monitoring flow fronolitain Meadows Reservoir as

inflow to Lake Almanor was the Licensee’s Hamil®ranch Powerhouse (NF-83). This
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facility is located at the mouth of the HamiltonaBch River and discharges directly into
Lake Almanor (Figure 2-1). During the June-Septen?009 monitoring period, daily
average flows at the Hamilton Branch Powerhouseagesl 11.7 cfs and ranged from O
to 72.8 cfs (Pacific Gas and Electric Company 200B)e facility was shut down for a
number of extended periods during the 2009 momigpeffort, only operating on a
consistent basis after September 11 through thainglar of the monitoring period.
Figure 3-1 compares daily average flow from HB2hwitvo other stations tributary to

Lake Almanor.

Lake Almanor is the primary storage reservoir fog tUpper NFFR Project. It is located
about 90 miles upstream of the city of Oroville.kkaAlmanor was created by the
construction of a hydraulic fill dam now referremlas Canyon Dam. Canyon Dam was
completed in various phases between 1913 and 192%ke Almanor has a normal
maximum water surface elevation of 4504 ft (USG8ud and a storage capacity of
1,142,00 acre-ft. The average residence time ke lalmanor is approximately 291
days. Lake outlets are the Canyon Dam Intake, wineteases water to the NFFR
downstream of Lake Almanor, and the Prattville letahat diverts water to Butt Valley
Reservoir through Butt Valley Powerhouse. Figw2 @resents daily average reservoir

storage and elevation for Lake Almanor for the nanmg period.

Releases from the Prattville Intake to Butt ValRgservoir represent the greatest portion

of water released from Lake Almanor. The maximlowfthrough the intake is 2200
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cfs. The Prattville Intake is a high-Froude numsteucture; as a result, water is drawn
from the entire water column regardless of therst@dtification conditions. The tunnel
invert is situated at the bottom of a narrow steigled trough that connects the relatively
shallow intake channel with the deeper areas ofdkervoir. The invert of the Prattville
Intake is located at an elevation of 4420 ft. (US@&®Bum). However, access to the
deeper areas of Lake Almanor is restricted by tha@lewv approach channel that has a
base elevation of 4,432 ft (USGS datum). Thus,wheer withdrawn by the Prattville
Intake is primarily from the warmer layers in theké due to the restriction of the

approach channel.

3.1.1.2 Butt Valley Reservoir and tributaries

The main source of inflow to Butt Valley Reservarthe discharge from Butt Valley
Powerhouse (NF-71), which draws water from Lake @&hor at Prattville Intake.
During the June-September 2009 monitoring peri@aly caverage flows in Butt Valley
Powerhouse averaged 967 cfs and ranged from 1860 dfs (Pacific Gas and Electric
Company 2009). Figure 3-3 compares daily averdge fthrough Butt Valley
Powerhouse with those from the other powerhousssceged with the Upper NFFR

Project.

Butt Creek is the only significant natural tribytaentering Butt Valley Reservoir.

During the 2009 monitoring period, daily averagew in Butt Creek (BC1 at NF-4
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gage) ranged from 35.0 to 70.0 cfs, with an aveftaye of 44.0 cfs (Pacific Gas and

Electric Company 2009) (Figure 3-3A).

On an annual basis, the Butt Valley Reservoir wsiteface elevations fluctuate by about
10 to 15 feet from the maximum water surface elemabf 4142 ft. (USGS datum).

Under normal operating conditions, daily changeglevation are typically less than 1
foot. The retention time for water traveling thgbuthe reservoir is 14 to 32 days
depending on operating conditions. Figure 3-4 prssalaily average storage and
elevation for Butt Valley Reservoir for the Juneotigh September 2009 monitoring

period.

The primary outflow from the Butt Valley Reservasrthrough the intakes for Caribou
No. 1 and No. 2 powerhouses. The Caribou No. dkinhas a capacity of about 1,100
cfs and is located in the deepest area of Buttieydleservoir near the dam. The Caribou
No. 1 Intake tunnel invert elevation is at 407 {f@SGS datum). The actual Caribou No.
1 Intake structure is located in a small depresgimme. The most recent bathymetric
surveys (April 1996) indicated that the main apploahannel has an elevation of 4095
ft. (USGS datum). Caribou No. 2 Intake has a laagpacity (1460 cfs) and is more
efficient than the Caribou No. 1 Intake, and isaled in a shallow channel with an
entrance elevation (channel invert) of 4110 ft. @&datum). Because of the higher
invert elevation, the Caribou No. 2 Intake withdsawarmer surface water from the

reservoir.
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No controlled minimum release is made from Butti®aDam to the Butt Creek channel
downstream of the reservoir. The reservoir raills due to the large combined
outflow capability of Caribou No. 1 and No. 2 poWweuses (a combined total of 2560
cfs). The Licensee has monitored leakage flowButt Creek below Butt Valley Dam

since 1997 to ensure that leakage flows were rthiced after seismic restoration work
on the dam was completed in 1997. The averageahieakage flow is about 0.07 cfs
(32 gallons per minute). Flow conditions in Butie€k below Butt Valley Dam will be

discussed in the following Section.

3.1.1.3 Seneca Reach of the NFFR and tributaries

The Seneca bypass reach (Seneca Reach) consmst408-mile section of the NFFR

extending from Canyon Dam to Caribou No. 1 Poweskou A seasonally constant
minimum of 35 cfs is released from Canyon Dam ®NH#-FR in accordance with Article

26 of FERC License 2105. Flows are measured by idtensee in cooperation with the
USGS at a permanent gaging station (NF-2) locgb@doximately 0.5 miles downstream
of the release structure. During the 2009 momtpperiod, daily average flows in NFFR
below Canyon Dam (NF-2) ranged from 37.0 to 399) ahd averaged 38.3 cfs (Pacific

Gas and Electric Company 2009).

Butt Creek enters the NFFR approximately 1.25 milesiream of Belden Forebay. Butt
Creek is the largest of the NFFR tributaries in $iemeca Reach. There are no minimum

flow requirements for Butt Creek below Butt Vall&eservoir. Flows in Butt Creek
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downstream of Butt Valley Dam consist primarilyspring flow accretion, supplemented
with leakage from the Butt Valley Dam, and tribytamflow from Benner Creek. The
temporary stream gage located near the mouth af@etk (BC3) was installed on May
20, 2009. Stream flow measurements at this loeatic2009 recorded hourly average
flows ranging from 11.0 to 12.0 cfs. These measerdgm supported the existing
BC3_R2008. Based on this rating, flows over 154 are beyond the 10 % range
acceptable for extrapolating a rating and wereestitnated (given a value of greater than
15.1). Based on the limits of the BC3_R2008 stdigeharge rating, mean daily flow at
BC3 for the period June 1 through September 309 280ged from 10.9 to 13.8 cfs, with

an average of 11.6 cfs.

The monitoring station located on the NFFR aboveill®a Powerhouse (NF4
temperature station) is also the site of a disooetl permanent gage (NF-47). This
station captures the total flow entering Beldenebay from the Seneca Reach. Stream
flow measurements at NF4 in 2009 recorded hourgrage flows ranging from 59.9 to
67.4 cfs. These measurements supported the exidid R2005 rating. Based on this
rating, flows over 148 cfs are beyond the 10 % easmgreptable for extrapolating a rating
and were not estimated (given a value of greatem #t48). Based on the limits of this
stage-discharge rating, daily average flow at NB4 the period June 1 through
September 30, 2009 ranged from 51.0 to 65.6 cf#) wn average of 57.6 cfs. A
maximum hourly average flow of 68.7 cfs was calmdabased on the maximum

recorded hourly average stage (2.60 ft).

Spring Rivers Ecological Sciences, LLC February 2010

3-11



The total mean daily tributary and lateral accretilows were calculated for the entire
Seneca Reach. For the June 1 through Septemb20@® period, tributary flows ranged
from 13.8 to 26.6 cfs, and averaged 19.3 cfs. mbasured range of accretion exclusive

of Butt Creek ranged from 2.2 to 12.8 cfs, averggiry cfs.

3.1.1.4 Belden Forebay and Caribou Powerhouse complex

Belden Reservoir is located on the NFFR approxilyal®.8 miles downstream of
Canyon Dam. Belden Forebay forms the afterbayhferGaribou Powerhouses, and is the
forebay for Belden Powerhouse. The forebay waatedeby a rock-filled dam in 1958
and has a maximum water surface elevation of 288®REGS datum) and a theoretical
usable storage capacity of 2477 acre-ft. Undemabroperation, the water surface
elevation fluctuates between 2960 ft. and 2973U%GS datum) depending on power
operations. Lake Almanor and Butt Valley Resengantrol the majority of upstream
run-off; as a result, spill events at Belden Darma @re. Belden Forebay has limited
storage capability and therefore the operationhef €aribou powerhouses is closely
coordinated with the operation of Belden Powerhoasewell as Licensee’s other
downstream powerhouses. The average residencertiBelden Reservoir is estimated

at approximately 0.5 to 1.0 days.

The majority of flow entering Belden Forebay origfies from Butt Valley Reservoir and
is discharged through the Caribou No. 1 and Noo®grhouses. These powerhouses

have average annual flow rates of 615 and 674e$pectively (Pacific Gas and Electric
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Company 1999). Additional inflow is received frahe Seneca Reach of the NFFR; the
average annual inflow from this source is approxetyal25 cfs (NF-47 1970-1988
PG&E archive). Caribou No. 1 was completed in 188d Caribou No. 2 was completed
in 1958. Depending on water availability and powequirements, one or both
powerhouses may be used. The generating unitardidli No. 2 are more efficient than

those at Caribou No. 1, and their operation is fago

During the 2009 monitoring period, daily averagem$ at Caribou No. 1 Powerhouse
(NF-63) ranged from 59 to 962 cfs, and averaged &S5(Pacific Gas and Electric
Company 2009). Flow through the Caribou No. 2 Rbmese (NF-263) during 2009
ranged from 6 to 1444 cfs, and averaged 633 cfsifiPa&as and Electric Company
2009). Figure 3-3 compares daily average flow ugtothe Caribou No. 1 and No. 2
powerhouses with those from the other powerhoussscated with the Upper NFFR

Project.

The primary outflow from Belden Forebay is throwayh intake structure located on the
left bank (looking downstream) near Belden Dam.isThtake provides flows of up to
2610 cfs to Belden Powerhouse, which is locatetelfow Creek immediately upstream
of the confluence of Yellow Creek with the NFFR. awt released from Belden
Powerhouse enters the NFFR at its confluence weho¥ Creek; this flow enters the
Licensee’s Rock Creek Reservoir immediately doveastr. During the 2009 monitoring

period, daily average flow at Belden Powerhouse-{M)-ranged from 60 to 1724 cfs,
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and averaged 936 cfs (Pacific Gas and Electric Goy2009). Figure 3-3 compares
daily average flow through Belden Powerhouse whitsé from the other powerhouses

associated with the Upper NFFR Project.

3.1.1.5 Belden Reach of the NFFR and tributaries

The Belden bypass reach (Belden Reach) is a 98-seittion of the NFFR extending
from Belden Dam to the confluence of the NFFR aetlotv Creek. Prior to July 1985,

releases from Belden Forebay to the NFFR immedgiatelvnstream of the Belden Dam
were made from a low-level release in the dam ©wpper spillway gates. Oak Flat
Powerhouse was completed in 1985 and operateseoimslream flow release made at
the base of Belden Forebay Dam. To accommodatevihdow rates, the turbine has a
high flow and a low flow runner. These runners @ranged in the spring and fall. This
change-out takes a few days and during this tireeirietream flow is met by releasing
water through the pressure release valve at thegtiek outlet pipe so that a continuous
release is maintained. During the 2009 monitopegod, daily average flows through

Oak Flat Powerhouse (NF-103) ranged from O to X¥&7and averaged 91.4 cfs (Pacific

Gas and Electric Company 2009).

Under the terms of FERC License 2105 and the GalddDepartment of Fish and Game
(CDFG) agreement, the Licensee releases a mininidQocfs from the last Saturday in
April to Labor Day and 60 cfs during the rest oé thear to the NFFR downstream of

Belden Dam (Belden Reach of the NFFR) for the nemiahce of fish life. The instream
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flow releases from Belden Dam are measured at gplimmee stream gage located
approximately 0.5 miles downstream of the BeldemB@ak Flat Powerhouse complex.
During the 2009 monitoring period, daily averagem$ in the NFFR below Belden Dam
(NF-70) ranged from 61.0 to 161 cfs, and averagét dfs (Pacific Gas and Electric

Company 2009).

Mosquito Creek is the largest tributary to the RFBetween Belden Forebay and the
NFFR confluence with the EBNFFR. Flows in Mosquitceek (MC1) typically range
from 2 to 10 cfs during the period June throught&mper (Pacific Gas and Electric
Company 1987). Flows in Mosquito Creek were edihabased on periodic flow
measurements and a curvilinear regression estiguative runoff decay between
measurements. Based on this estimation, dailyageeflows during the June 1 through

September 30, 2009 period ranged from 2.5 to &,3asferaging 4.0 cfs.

The EBNFFR is a large unregulated tributary of &R with an average annual flow
of 1,031 cfs (Pacific Gas and Electric Company 199%he EBNFFR and the NFFR
merge approximately 1.75 miles upstream of thelaente with Yellow Creek. Winter
and spring flows in the EBNFFR are sufficient unaeost conditions to allow the
Licensee to operate the Upper NFFR Project sudhwheter is stored in Lake Almanor
until required by the downstream production faest During the 2009 monitoring
period, daily average flows in EBNFFR (NF-51) ratideom 43.5 to 504 cfs, with an

average of 122 cfs (Pacific Gas and Electric Com249).
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Yellow Creek is one of the larger tributary streasoatributing to the NFFR downstream
of the confluence with the EBNFFR. Typical flowsYellow Creek (YC1) range from
40 to 170 cfs during the June through SeptembeioggiPacific Gas and Electric
Company 1986, 1987). Flows were calculated basedtbarly average stage data using a
rating curve developed with periodic flow measuretee Stream flow measurements at
this location in 2009 recorded hourly average floarsging from 47.3 to 152 cfs. These
measurements supported the existing YC1_R2006r2gratBased on this rating, flows
over 248 cfs are beyond the 10 % range acceptabkxfrapolating a rating and were not
estimated (given of value of greater than 248).sd8laon the limits of YC1 R2006r2
stage-discharge rating, daily average flow at Y®t the period June 1 through
September 30, 2009 ranged from 55.0 to 150 cfsh wit average of 73.1 cfs. A
maximum hourly average flow of 167 cfs was caladatbased on the maximum

recorded hourly average stage and shift correction.

3.1.1.6 Rock Creek Reach of the NFFR and tributaries

Rock Creek Dam is located on the NFFR approxima&dlymiles downstream of Belden

Powerhouse. Rock Creek Reservoir forms the afiefbr Belden Powerhouse, and is
the forebay for Rock Creek Powerhouse. The foretay created by a concrete dam in
1950 and has a maximum water surface elevation2@6.2 ft. (USGS datum). Rock

Creek Reservoir's original operating capacity o0Qécre-feet at 2216.2 ft. has been

significantly reduced (greater than 50%) by sedinaecumulation (PG&E, 2004).
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Chips Creek is a major tributary of the NFFR, dagmng directly into Rock Creek
Reservoir. Flows in Chips Creek (CHIP) were estadabased on periodic flow
measurements and a curvilinear regression estiguative runoff decay between
measurements. Based on this estimation, dailyageeflows during the June 1 through

September 30, 2009 period ranged from 13.1 to 1€)Geeraging 29.4 cfs.

The Rock Creek bypass reach (Rock Creek Reach) &4amile section of the NFFR
extending from Rock Creek Dam to the tailrace otIRGreek Powerhouse. Under the
terms of the FERC License (Dated October 24, 200#)Licensee is required to release
a minimum of 210 cfs in the June-September periBdin-off conditions in 2009 were

classified as a dry year.

The instream flow releases from Rock Creek Dan¢oRock Creek Reach of the NFFR
are measured at a stream gage located approxiniateiyiles downstream of the dam.
During the 2009 monitoring period, daily averagems in the NFFR below Rock Creek
Dam (NF-57) ranged from 246 to 649 cfs, and avaet&$® cfs (Pacific Gas and Electric
Company 2009). All instream releases were highan the 210 cfs minimum required to
ensure the flow is in compliance. Three pulse feaxgnts were made in the Rock Creek

Reach to accommodate recreational user per licegserement.

Milk Ranch Creek is one of several tributaries e Rock Creek Reach of the NFFR.

Flows in Milk Ranch Creek were monitored using mperary flow monitoring gage
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installed near the mouth (MR1). Flows were calmdabased on hourly average stage
data, and a rating developed using periodic flowasneements. Stream flow
measurements at this location in 2009 capturedsfloanging from 2.34 to 35.6 cfs.
These measurements indicated that a new rating neasssary;, as a result rating
MR1_R2009 was developed. Based on this ratingysflover 39.2 cfs are beyond the 10
% range acceptable for extrapolating a rating aedtewot estimated (given a value of
greater than 39.2). Based on the limits of thage-discharge rating, daily average flow
at MR1 for the period June 1 through Septembe2809 ranged from 2.45 to 17.2 cfs,
with an average of 4.89 cfs. A maximum hourly agerflow of 24.5 cfs was calculated

based on the maximum recorded hourly average stage.

Chambers Creek is another tributary to the RoclelCiReach of the NFFR. Flows in
Chambers Creek (CHAM) were estimated based on gierftow measurements and a
curvilinear regression estimating the runoff debajween measurements. Based on this
estimation, daily average flows during the Junénhrbugh September 30, 2009 period

ranged from 2.33 to 22.6 cfs, and averaged 5.63 cfs

Flows in Bucks Creek were monitored using a tempyoiftaw monitoring gage installed
near the mouth (BUCK1). Flow in Bucks Creek orggas from Lower Bucks Reservoir.
Flows were calculated based on hourly average statge and a rating developed using
periodic flow measurements. Stream flow measurésnan this location in 2009

captured flows ranging from 12.2 to 45.5 cfs. TEheseasurements supported the
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existing BUCK1 _R2008 rating. Based on this ratitmws over 49.8 cfs are beyond the
10 % range acceptable for extrapolating a ratirdy\va@re not estimated (given a value of
greater than 49.8). Based on the limits of thagis-discharge rating, daily average flow
at BUCKZ1 for the period June 1 through September2B09 ranged from 12.8 to 41.8
cfs, an averaged 19.5 cfs. A maximum hourly aveféme of 47.8 cfs was calculated

based on the maximum recorded hourly average §1a8@ ft).

The source of flow to Bucks Powerhouse is Grizatyebay, which receives diversion
flow from Bucks Lake through Lower Bucks Lake. Bsd?owerhouse has a maximum
capacity of 340 cfs; flows are released to the NKRRediately upstream of Rock Creek
Powerhouse. During the 2009 monitoring period,lydaverage flow at Bucks

Powerhouse (NF-20) ranged from 2.70 to 200 cfs, arefaged 99.1 cfs (Figure 3-5)

(Pacific Gas and Electric Company 2009).

The primary outflow from Rock Creek Reservoir isotligh an intake structure located on
the right bank (looking downstream) near Rock CrBakn. This intake provides flows

of up to 2880 cfs to Rock Creek Powerhouse, whiclocated on the NFFR upstream
Cresta Reservoir. During the 2009 monitoring pritaily average flow at Rock Creek
Powerhouse (NF-64) ranged from 431 to 1529 cfs, austaged 1038 cfs (Pacific Gas
and Electric Company 2009). Figure 3-5 comparely @daerage flow through Rock

Creek Powerhouse with those from the other powesd®wassociated with the RCC

Project.
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3.1.1.7 Cresta Reach of the NFFR and tributaries

Cresta Reservoir is located on the NFFR immediatedywnstream of Rock Creek
Powerhouse. Cresta Reservoir forms the afterbaRRdck Creek Powerhouse, and is the
forebay for Cresta Powerhouse. The forebay crdayeaiconcrete dam build in 1949 has
a maximum water surface elevation of 1681.20 ft@3$SJatum). The original capacity
of 4410 acre-feet has been significantly reducechati of the original capacity by

accumulated sediments (PG&E, 2004).

Rock Creek flows enter the NFFR at the upper en@resta Reservoir. Flows in Rock
Creek (RC2) were estimated based on periodic flogasurements and a curvilinear
regression estimating the runoff decay between ureagents. Based on this estimation,
daily average flows during the June 1 through Septr 30, 2009 period ranged from

2.80to 73.8 cfs, averaging 11.1 cfs.

The Cresta bypass reach (Cresta Reach) is a 4e9smttion of the NFFR extending from
Cresta Dam to the tailrace of Cresta Powerhousadetithe terms of the FERC License
(Dated October 24, 2001), the Licensee was requiredlease a minimum of 260 cfs in
the June-September period. In 2009 the CrestahRBHE release was revised to
compensate for lost recreational opportunitiesrduthe summer period. The June MIF
was raised to 400 cfs; with 260 cfs released duttregperiod July through September.

This revision was approved and endorsed by the Roekk ERC in August 2008
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Flows in Grizzly Creek were monitored using a terapp flow monitoring gage installed
near the mouth (GR1). Flows were calculated basedourly average stage data, and a
rating developed using periodic flow measuremer@ream flow measurements at this
location in 2009 captured flows ranging from 120675.5 cfs. These measurements
supported the existing GR1_R2008 rating. Basethmnrating, flows over 102 cfs are
beyond the 10 % range acceptable for extrapolaimgting and were not estimated
(given a value of greater than 102). Based onlithés of the GR1_R2008 stage-
discharge rating, daily average flow at GR1 for peeiod June 1 through September 30,
2009 ranged from 9.49 to 65.4 cfs, an averaged &s5.7A maximum hourly average

flow of 75.1 cfs was calculated based on the marimecorded hourly average stage.

The instream flow releases from Cresta Dam to thest@ Reach of the NFFR are
measured at a permanent stream gage located amateky 2.8 miles downstream of the
dam, and 2.4 miles downstream of Grizzly Creek.rim@uthe 2009 monitoring period,
daily average flows in the NFFR below Grizzly Crd@i--56) ranged from 307 to 546
cfs, and averaged 381 cfs (PG&E, 2009). All irmtnereleases were higher than the
minimum required to ensure compliance with the mumn instream flow requirement.
Unlike Rock Creek Reach, there were no recreatiioals in Cresta Reach during the

July-August period.
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The primary outflow from Cresta Reservoir is thrbwan intake structure located on the
left bank (looking downstream) near Cresta Dam.is Titake provides flows of up to

3560 cfs to Cresta Powerhouse, which is locatettheNFFR upstream of Poe Reservoir.
During the 2009 monitoring period, daily averagewflat Cresta Powerhouse (NF-62)
ranged from 370 to 2008 cfs, and averaged 115%csific Gas and Electric Company
2009). Figure 3-5 compares daily average flowwugh Cresta Powerhouse with those

from the other powerhouses associated with the R@{&ct.

3.1.2 Meteorology

3.1.2.1 2009 Regional Precipitation

Mean annual precipitation in the upper NFFR watedshranges from a low of 20 inches
(in eastern portions of the EBNFFR watershed) iagh of 90 inches in the northwestern
part of the watershed near Mount Lassen (Califoibéda Exchange Center [CDEC]
2009). Most of the precipitation in the basin asctrom October through May, with
maximum storm intensities occurring December throltarch. Winter precipitation at
higher elevations usually occurs as snow, althougim winter storms can produce rain
up to the 10,000-ft level. The typical April 1 smaccumulations range from 6 inches of
water at an elevation of 5000 ft, to 27 inches afex at 7000 ft. (CDEC 2009). Larger
snow accumulations occur on Mount Lassen, with aerame April 1 snow-water-

equivalent of 80 inches.
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The mean annual precipitation within the Projeeaaranges from about 30 to 40 inches
(CDEC 2009). Table 3-2 summarizes precipitatiotad@aom select stations in the
Project area. The data from the four stationsemtesl in Table 3-2 broadly define
conditions in the upstream watersheds and immedledgect area. Total precipitation
during the 2009 water year (October 2007 to Sepeerib09) averaged 89% of normal
for these four stations (CDEC 2009). Table 3-3 mamizes snow survey data from
select stations in the upper NFFR watershed. Asated, April 1 water equivalents at

all but one station were below normal.

3.1.2.2 2009 Monitoring at Prattville Intake and Rock Creek Dam

Two temporary meteorological stations were insthlle the Project vicinity during the
2009 monitoring period. One station was locatedhat Prattville Intake on Lake
Almanor; another station was located on Rock Cieakn. The data collected at these

meteorological stations in 2009 are summarizedalbld 3-4.
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Table 3-2

Summary of 2009 Precipitation Data from Meteorologtal Stations in the NFFR Watershed.

Water Year* (inches) Annual
Station YEAR Oct. Nov. Dec. Jan. Feb. Mar. Apr. May  Jun. Jul. Aug. Sept. Total
Chester 2009 1.71 3.99 3.31 1.34 6.85 4.82 0.68 8 2.9 1.06 0.40 0.17 0.00 27.31
4525 ft. % of Normal  85% 107% 63% 22% 131%  120% 31%204%  114%  174% 61% 0% 86%
(CHS) Average 2.01 3.73 5.24 6.00 5.24 4.02 2.18 461. 0.93 0.23 0.28 0.60 31.92
Canyon Dam 2009 2.00 8.31 4.01 1.83 8.94 6.08 0.973.01 1.05 0.00 0.15 0.01 36.3¢
4560 ft. % of Normal  88% 187% 62% 24% 142%  119% 35%182%  135% 0% 52% 2% 95%
(CNY) Average 2.28 4.44 6.49 7.58 6.30 5.11 276 651. 0.78 0.18 0.29 0.58 38.44
Greenville 2009 1.94 4.14 3.92 2.17 6.94 6.61 0.513.38 1.00 - - -- 30.61
3570 ft. % of Normal  76% 77% 63% 30% 111%  124% 19%218%  128% -- -- - 78%
(GNV) Average 2.55 5.35 6.26 7.22 6.26 5.35 2.68 551. 0.78 0.26 0.36 0.78 39.4(
DeSabla 2009 4.49 5.37 8.18 4.68 22.84 7.47 0.94 98 5. 0.76 0.00 0.00 0.96 61.67
3710 ft. % of Normal  117% 71% 75% 38% 218% 89% 18%277% 80% 0% 0% 132% 98%
(DSB) Average 3.85 7.61 10.94 1229 10.47 8.39 5.112.16 0.95 0.10 0.23 0.73 62.81
Data Source — CDEC 2009.
* Water year is period October 1 through Septen3®er
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Table 3-3 Continued.

Summary of 2009 Snow Survey Data from the Upper NAR Watershed

2009 April 1 Water Average April 1
Elevation Equivalents Water Equivalents

Station UgéS) (inches) (inches)
Lower Lassen Peak 8250 66.5 80.2
Mount Dyer 1 7100 26.7 25.9
Mount Dyer 2 6050 13.5 16.6
Harkness Flat 6200 16.6 28.5
Mount Stover 5600 5.9 14.7
Feather River Meadows 5400 15.8 23.1
Warner Creek 5100 6.3 14.7
Humbug Summit 2 4850 9.0 14.3
Chester Flat 4600 0.0 6.1

Data Source — CDEC 2009

Spring Rivers Ecological Sciences, LLC February 2010

3-25



Table 3-4

Summary of 2009 Meteorological Data from Prattvilleand
Rock Creek Dam Stations

Prattville Intake Station

Daily Average* Data
Station Units Year Month  Max Min Mean Days
Air Temperature (°C) 2009 June 20.4 8.6 14.2 30

July 23.0 145 19.3 31
Aug 22.1 11.8 18.0 31
Sept 19.8 8.2 16.3 30

Relative Humidity (%) 2009 June 87.8 38.4 63.4 3p
July 51.4 31.8 41.6 31
Aug 75.0 32.3 43.4 31
Sept 72.6 25.9 43.6 30

Solar Radiation (watts/f 2009 June 525 100 390 30
July 518 372 477 31
Aug 472 250 430 31
Sept 436 213 369 30

Wind Speed (m/s) 2009 June 1.77 0.52 1.13 30
July 1.31 0.95 111 31
Aug 1.42 0.90 1.12 31
Sept 2.90 0.90 1.19 30

Rock Creek Dam Station

Daily Average* Data
Station Units Year Month  Max Min Mean Days
Air Temperature (°C) 2009 June  26.0 13.2 19.4 30

July 28.9 19.2 24.3 31
Aug 27.1 15.8 23.1 31
Sept 25.5 13.4 21.7 30

Relative Humidity (%) 2009 June 78.0 27.5 48.8 3p
July 53.7 28.1 33.2 31
Aug 63.7 26.1 355 31
Sept 61.4 16.1 34.0 30

Solar Radiation (watts//m 2009  June 490 132 404 30
July 484 339 458 31
Aug 446 249 412 31

Sept 412 219 349 30
Wind Speed (m/s) 2009 June 3.45 1.66 2.69 30
July 3.35 2.23 2.71 31
Aug 3.28 2.20 2.69 31
Sept 4.15 2.29 2.92 30
1= Based on hourly average data.
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3.2 WATER TEMPERATURE

3.2.1 2009 Monitoring

As discussed in Section 2, water temperatures wanénuously monitored during the
summer of 2009. Due to the voluminous nature e$¢hdata, the information presented
in the following section will summarize the datdlected during the monitoring effort.
Appendix C presents a summary of hourly averagepéeature data. Furthermore, in
accordance with FERC 1962 License Condition 4C @Naemperature Monitoring), the
Licensee is required to provide a more frequenbntepf monitoring results. After
issuance of the license, the Licensee is to proweekly or bi-weekly reports depending
on water year type for 9 of the first 15 years nmmmg years. During the 2007 and 2008
critical dry years, the Licensee provided weeklytadaeports from seven stations
including: NFFR below Rock Creek Dam (NF9), NFFRe# NF 57 gage (telemetered
station NF57 [water temp]), NFFR above Bucks Cr@ékl12), NFFR above Rock Creek
Powerhouse (NF13), NFFR below Cresta Dam (NF14)FRIFat the NF 56 gage
(telemetered station NF56 [water temp]) and NFF&valCresta Powerhouse (NF16). In
2009, classified as a dry year, the licensee peavieekly data reports from the two
telemetered stations; NF-57 [water temp] in the RGceek Reach and NF-56 [water

temp] in the Cresta Reach.

For consistency with the temperature level spetifier the Licensee’s Rock Creek

Cresta Project (FERC 1962), daily average dataised throughout this document unless
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otherwise specified. Table 3-5 summarizes the daigrage water temperature data

collected during the 2009 program.

3.2.1.1 Lake Almanor and Tributaries

Summer water temperatures in the NFFR upstreamast LAlmanor (near Chester)
(NF1) were monitored in 2009 by the Licensee. Htaion was located in the NFFR
upstream of the town of Chester and about 0.25snditevnstream of the Army Corp. of
Engineers flood diversion dam. During the 2009pam, daily average temperatures at

station NF1 ranged from 7.3 to 16d& and averaged 130. The diel fluctuation in

temperature ranged from 1.6 to C6 and averaged 5@ in 2009.

Under the Rock Creek-Cresta Relicensing Settlemfegeement (Pacific Gas and
Electric Company 2009), a daily average water teatpee of 20°C or less is specified as
the desired water temperature level. As part @f libense, to the extent that can
reasonably be controlled, the Licensee shall tryntontain conditions at or below this
temperature level. For this reason, a comparisothis level was made at applicable
locations. At Station NF1, which defines the watmperature regime upstream of the
PG&E project, the daily average temperatures weteahove 20C during the 2009 June
through September period. The maximum hourly ayet@mperature recorded at this

station during the 2009 monitoring program was ©.dn July 18 (Appendix C).
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Table 3-5

Summary of 2009 Daily Average Water Temperatures fsm NFFR
Watershed Stations

Mean Daily Temperature® Diel Fluctuation * Datad]
Station Year Month Maximum Minimum Mean Maximum Minimum Mean Day{
NFFR at 2009 June 15.1 8.6 11.9 7.4 1.6 54 B0
Chester 2009 July 16.1 12.8 14.7 7.6 4.6 6.6 31
(NF1) 2009 Aug 16.6 12.3 13.8 6.2 3.6 54 1
2009 Sept 13.0 7.3 11.6 5.0 2.4 4.1 0
Hamilton 2009 June 12.1 9.4 11.1 53 0.8 3.9 30
Branch at 2009 July 12.9 11.0 121 5.0 3.8 46 31
Road bridge 2009 Aug 13.1 10.8 116 44 1.6 3.8 31
(HB1) 2009 Sept 11.8 9.7 11.0 3.9 1.8 3.2 30
Hamilton 2009 June -- -- -- -- -- -- 0
Branch 2009 July 19.1 15.4 170 6.4 1.0 45 16
Powerhouse  2009Aug 17.7 14.7 16.6 6.3 2.1 48 8
(HB2) 2009 Sept 15.9 13.5 154 3.5 1.4 29 20
Lake Almanor 2009 June 21.9 16.9 189 2.9 0.5 1.3 30
at Canyon Dam 2009July 25.0 20.1 222 2.8 0.3 14 31
near surface  2009Aug 24.3 21.3 226 1.6 0.3 1.0 31
(LA1-S) 2009 Sept 21.1 18.4 20.3 1.9 0.3 1.1 30
Lake Almanor 2009 June 9.7 8.6 9.3 1.1 0.1 05 30
at Canyon Dam 2009July 10.6 9.4 100 0.5 0.0 0.2 31
near bottom 2009 Aug 11.0 10.3 10.7 0.5 0.0 0.2 31
(LA1-B) 2009 Sept 11.2 10.8 11.1 04 0.1 0.2 30
Butt Valley 2009 June 17.5 14.2 159 2.3 0.8 15 9
Powerhouse  2009July 20.8 16.9 188 24 0.6 1.6 31
[Corrected] 2009 Aug 21.4 20.3 208 25 0.3 1.1 31
(BV1) 2009 Sept 20.2 18.0 195 2.0 0.4 0.9 30
Butt Creek abov009 June 14.1 9.9 12.3 6.4 0.9 46 30
Butt Valley 2009 July 14.4 11.9 134 6.2 45 57 31
Reservoir 2009 Aug 14.5 11.6 126 5.7 2.8 50 31
(BC1) 2009 Sept 12.2 8.4 11.1 47 2.4 3.9 30
Butt Valley Res.2009 June 22.1 17.7 196 24 0.5 1.1 30
at Caribou Intake2009 July 24.1 20.4 220 3.2 0.6 14 31
Near surface  2009Aug 23.3 21.3 221 1.7 0.5 1.0 31
(BV2-S) 2009 Sept 21.3 18.7 203 2.3 0.4 1.0 30
Butt Valley Res.2009 June 12.6 10.6 115 1.4 0.4 0.9 30
at Caribou Intake2009 July 18.8 12.9 158 24 0.5 1.3 31
Near bottom 2009 Aug 20.1 18.9 19.7 1.0 0.4 0.6 31
(BV2-B) 2009 Sept 19.8 18.4 19.2 1.3 0.2 0.6 30
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Table 3-5 (Continued)

Mean Daily Temperature® Diel Fluctuation * Dat

Station Year Month Maximum Minimum Mean Maximum Minimum Mean Day
NFFR below 2009 June 11.8 10.9 11.3 2.2 0.7 1.3 po
Canyon Dam 2009 July 13.2 11.8 12.6 2.0 1.0 15 1
(NF2) 2009 Aug 13.3 13.1 13.2 1.9 0.6 14 1
2009 Sept 13.6 131 134 1.9 0.6 14 0
NFFR at 2009 June 14.0 10.9 12.6 4.4 0.8 3.2 BO
Seneca Bridge 2009July 15.2 131 14.2 4.1 3.1 3.7 1
(NF3) 2009 Aug 15.3 13.4 14.2 3.5 2.1 30 A1
2009 Sept 14.1 11.2 134 2.8 1.4 2.3 0
NFFR above 2009June 14.8 111 13.0 4.2 0.7 29 BO
Caribou PH 2009 July 15.8 134 14.7 4.0 2.3 34 11
(NF4) 2009 Aug 15.9 134 145 3.3 1.6 28 A1
2009 Sept 14.3 10.6 13.3 29 1.2 2.1 0

Butt Creek belon2009 June Monitoring not required since 2007

Butt Valley 2009 July -- -- -- -- -- -- --

Reservoir 2009 Aug -- -- -- -- -- -- --

(BC2) 2009 Sept - - -- - - - -
Butt Creek at 2009 June 12.0 10.6 11.3 2.7 0.4 20 BO
Mouth 2009 July 12.7 114 12.1 2.6 1.9 23 11
(BC3) 2009 Aug 12.6 11.6 12.2 2.3 1.3 20 A
2009 Sept 12.4 10.6 12.0 2.0 0.9 1.6 0
Caribou No. 1 2009 June 13.9 10.9 12.3 1.6 0.0 0.8 p7
Powerhouse  2009July 21.4 14.1 18.5 4.0 0.7 20 11
[corrected] 2009 Aug 21.0 19.2 19.8 3.7 0.6 25 11
(CARB1) 2009 Sept 19.8 16.8 18.5 3.2 1.0 2.3 0
Caribou No. 2 2009 June 21.3 16.9 19.1 2.1 0.2 1.0 p7
Powerhouse  2009July 23.2 20.2 21.7 1.9 0.0 1.1 35
[corrected] 2009 Aug 22.9 21.3 22.0 1.3 0.3 07 A1
(CARB2) 2009 Sept 21.3 18.7 20.3 1.1 0.2 0.6 0
Belden Reservoi2009 June 19.2 14.4 16.0 2.3 0.3 1.0 BoO
At Intake 2009 July 22.2 17.6 20.2 29 0.4 07 1
(BD1) 2009 Aug 22.0 21.0 21.4 0.7 0.2 04 1
2009 Sept 20.9 18.5 19.9 0.8 0.1 0.4 0
Belden 2009 June 19.9 155 17.7 1.9 0.3 0.7 L7
Powerhouse  2009July 22.3 17.8 20.3 2.4 0.3 06 1
(BD2) 2009 Aug 22.1 21.0 215 0.5 0.2 03 A1
2009 Sept 20.9 18.6 19.9 0.5 0.2 0.3 0
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Table 3-5 (Continued)

Mean Daily Temperature® Diel Fluctuation ? Datj

Station Year Month Maximum Minimum Mean Maximum Minimum Mean Day
NFFR below 2009 June 17.3 14.0 15.0 0.8 0.2 05 po
Belden Dam 2009 July 21.2 17.3 19.2 1.7 0.3 06 1
(NF5) 2009 Aug 21.3 194 20.6 1.6 0.3 06 31
2009 Sept 20.3 18.2 19.1 0.9 0.3 0.5 0
Mosquito Creek 2009 June 13.6 111 12.3 2.1 0.3 1.6 BO
At mouth 2009 July 14.7 12.5 13.6 2.0 1.6 19
(MC1) 2009 Aug 14.8 12.8 135 1.8 1.1 16 {1
2009 Sept 13.2 10.5 12.4 15 0.7 1.3 0
NFFR near 2009 June 17.3 141 15.1 3.4 0.7 25 BO
Queen Lily 2009 July 21.0 171 19.1 3.4 2.2 29 11
Campground 2009 Aug 20.9 19.2 20.1 3.5 1.6 25 1
(NF6) 2009 Sept 19.9 16.1 18.2 4.0 1.6 3.0 0
NFFR near 2009 June 17.6 14.2 155 5.1 0.9 39 p2
Gansner Bar  2009July 21.0 17.1 19.1 5.3 3.6 4.7 M
(NF7) 2009 Aug 21.0 19.1 19.9 4.8 2.7 40 1
2009 Sept 19.7 15.1 18.0 5.0 2.1 3.9 0
NFFR at Belden 2009June 20.3 15.0 17.7 4.9 0.7 3.6 BO
Town Bridge 2009 July 22.5 18.8 20.7 5.1 3.3 44 11
(NF8) 2009 Aug 22.4 19.6 20.7 4.8 25 41 1
2009 Sept 20.1 14.9 18.5 4.1 1.8 3.3 0
East Branch ~ 2009June 22.5 151 18.8 4.3 0.9 3.1 B0
NFFR at mouth 2009 July 24.9 20.6 22.7 4.1 1.6 29 11
(EB1) 2009 Aug 24.2 20.1 21.8 3.3 1.2 23 1
2009 Sept 20.7 14.6 19.0 2.7 1.0 1.9 0
Yellow Creek 2009 June 16.4 11.0 13.7 4.1 0.6 3.0 BO
Near mouth 2009 July 17.6 14.3 16.1 4.2 2.8 38 1
(YC1) 2009 Aug 17.6 13.8 15.3 3.8 1.8 33 1
2009 Sept 14.6 9.7 13.2 3.1 1.4 2.4 0
Chips Creek  2009June 15.0 10.1 12.4 4.7 0.8 3.4 PO
Near mouth 2009 July 17.0 13.7 15.3 4.9 3.9 45 11
(CHIP) 2009 Aug 171 13.9 15.2 4.6 25 41 1
2009 Sept 14.9 10.9 13.8 4.1 1.9 3.5 0
NFFR below Rock009 June 19.9 14.3 171 1.3 0.3 09 BO
Creek Dam 2009 July 22.2 18.0 20.3 1.4 0.4 07 1
(NF9) 2009 Aug 22.0 20.5 21.1 0.8 0.4 06 1
2009 Sept 20.5 17.7 194 0.9 0.3 0.6 0
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Table 3-5 (Continued)

Mean Daily Temperature® Diel Fluctuation * Datad]

Station Year Month Maximum Minimum Mean Maximum Minimum Mean Day{
NFFR at NF-57 2009 June -- -- -- -- -- -- 0
(NF10) 2009 July 22.2 21.1 216 14 0.9 1.2 10
2009 Aug 22.0 20.4 21.0 1.3 0.5 1.0 31

2009 Sept 20.5 17.6 194 1.3 0.6 1.0 30

Milk Ranch Creek2009 June 14.8 10.7 12.7 4.4 0.9 3.3 30
Near mouth 2009 July 171 12.8 148 4.1 2.8 3.7 31
(MR1) 2009 Aug 16.7 13.5 147 31 1.5 2.7 31
2009 Sept 14.4 10.3 13.3 2.3 1.1 1.8 30

Chambers Creek 2009une 15.6 10.5 13.1 5.3 0.9 3.7 30
Near mouth 2009 July 18.1 13.1 155 4.6 2.7 40 31
(CHAM) 2009 Aug 17.3 13.6 153 4.2 1.6 3.6 31
2009 Sept 15.6 10.6 144 3.8 1.8 3.2 30

NFFR near Tobin2009 June 20.2 14.4 17.2 4.6 1.0 3.3 30
below Granite 2009 July 225 18.3 205 3.9 2.9 3.4 31
Creek (NF11) 2009 Aug 22.3 20.0 209 35 1.4 2.8 31
2009 Sept 20.5 17.1 19.3 3.0 0.8 2.4 30

Jackass Creek 2009Qune 16.0 11.0 13.6 5.9 1.0 4.4 30
Near mouth 2009 July 19.1 13.7 16.2 5.0 3.0 42 31
(JC1) 2009 Aug 18.3 14.6 164 3.2 1.6 2.7 31
2009 Sept 16.6 12.2 155 25 1.0 2.0 30

NFFR abv Bucks2009 June 20.3 14.5 17.3 4.3 1.1 3.1 30
Creek 2009 July 22.7 18.4 20.6 3.7 2.6 3.2 31
(NF12) 2009 Aug 22.3 20.0 21.0 3.3 1.7 2.7 31
2009 Sept 20.5 16.9 19.3 2.9 1.1 2.3 30

Bucks Creek  2009June 16.3 11.1 13.7 55 0.9 41 30
Near Mouth 2009 July 19.2 14.0 165 5.7 3.9 49 31
(BUCKZ1) 2009 Aug 18.3 14.1 16.0 4.7 2.4 3.9 31
2009 Sept 15.9 10.0 142 3.8 1.7 2.9 30

Bucks Creek  2009June 14.1 12.0 13.2 2.3 0.2 0.7 29|
Powerhouse  2009July 16.1 13.6 142 23 0.2 0.6 23
(BUCK?2) 2009 Aug 13.6 12.6 13.2 1.9 0.2 0.4 31
2009 Sept 13.2 12.0 126 3.0 0.0 0.3 30

NFFR abv Rock 2009June 19.9 14.1 16.7 4.5 1.0 2.3 30
Creek Powerhous2009 July 21.0 17.5 19.3 43 1.6 3.1 31
(NF13) 2009 Aug 20.5 17.8 19.2 4.4 2.5 3.8 31
2009 Sept 19.8 15.6 179 4.1 2.0 3.3 30
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Table 3-5 (Continued)

Mean Daily Temperature® Diel Fluctuation * Data]
Station Year Month Maximum Minimum Mean Maximum Minimum Mean Day{
Rock Creek 2009 June 19.9 14.4 171 1.7 0.4 1.0 30
Powerhouse  2009July 22.5 18.4 20.7 2.0 0.6 1.0 31
(RC1) 2009 Aug 22.4 21.0 215 15 0.6 1.2 31
2009 Sept 20.9 18.4 198 1.6 0.4 0.9 30
Rock Creek 2009 June 16.7 11.6 141 27 0.6 1.8 30
Near mouth 2009 July 19.2 14.6 168 2.5 1.8 22 31
(RC2) 2009 Aug 18.9 154 16.7 21 0.9 1.7 31
2009 Sept 16.3 12.7 154 1.8 0.8 1.3 30
NFFR abv GrizzIy2009 June 19.7 14.4 170 1.2 0.4 0.7 30
Creek 2009 July 21.7 18.2 200 1.4 0.5 11 31
(NF14) 2009 Aug 215 19.8 205 1.7 0.6 11 31
2009 Sept 20.2 16.9 188 1.4 0.4 0.9 30
Grizzly Creek 2009 June 17.4 11.9 145 4.0 0.6 3.0 30
Near mouth 2009 July 20.4 15.6 179 4.0 3.1 35 31
(GR1) 2009 Aug 19.9 15.9 176 3.2 1.6 2.7 31
2009 Sept 17.0 12.5 157 27 1.3 20 30

NFFR at NF-56 2009 June - - - - - - 0

(NF15) 2009 July - - - - - - 0
2009 Aug 21.0 19.6 203 27 14 22 1§
2009 Sept 20.1 16.6 188 2.1 0.8 1.7 30
NFFR abv Crest&2009 June 19.6 14.9 17.2 31 0.8 24 30
Powerhouse  2009July 22.3 18.4 204 3.2 2.3 29 31
(NF16) 2009 Aug 22.0 19.7 20.6 2.8 1.7 25 31
2009 Sept 20.1 16.5 189 25 1.1 1.8 30
Cresta 2009 June 19.8 14.4 171 1.3 0.2 0.6 30
Powerhouse  2009July 22.0 18.6 203 15 0.6 09 31
(CR1) 2009 Aug 21.8 20.3 209 1.6 0.3 08 31
2009 Sept 21.0 17.3 198 1.6 0.1 0.6 30
NFFR below 2009 June 19.7 15.1 173 1.3 0.5 0.8 30
Poe Dam 2009 July 22.6 18.7 206 1.4 0.7 1.0 31
(NF17A) 2009 Aug 22.2 20.1 210 1.1 0.5 0.7 31
2009 Sept 20.6 17.2 19.2 1.2 0.5 0.9 30
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Table 3-5 (Continued)

Mean Daily Temperature® Diel Fluctuation * Data

Station Year Month Maximum Minimum Mean Maximum Minimum Mean Day:
NFFR above 2009June 21.9 16.8 19.3 3.9 11 29 po
Poe Powerhous2009 July 24.3 20.0 22.3 3.8 2.6 33 11
(NF18) 2009 Aug 24.0 20.3 21.9 3.3 15 27 41
2009 Sept 21.2 17.0 19.9 3.0 1.2 2.2 0

Middle Fork 2009 June -- -- -- -- -- -- 0
Feather River 2009 July 23.0 21.8 22.6 3.1 2.6 2.9 b
At Milsap Bar 2009 Aug 22.7 18.3 20.2 2.9 1.7 25 41
(MB1) 2009 Sept 19.4 14.5 17.9 2.6 11 2.0 0

1. Daily values are based on hourly average dédathly statistics represent the maximum, minimum,
and mean based on these daily average temperattmegxample, the maximum June temperature
represents the maximum daily average measuredna. Julsee Appendix C for a summary of
hourly data.

2. Diel Fluctuation is calculated based on thdydaiaximum temperature minus the daily minimum
temperature. Monthly statistics are based on tta#g range values.
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Table 3-6 compares daily average temperatures &aah station with the 2Q level.
Figure 3-6 compares the daily average temperatora the NFFR with other stations

tributary to Lake Almanor.

Water temperatures in the Hamilton Branch of theFRF(Hamilton Branch) are
primarily a function of conditions in Mountain Measls Reservoir and the significant
accretion that occurs along its entire length. peratures in the Hamilton Branch tend
to be less variable and slightly cooler than thogasured in the NFFR upstream of Lake
Almanor (NF1). The Hamilton Branch station (HB1lasvocated in the river below the
Peninsula Road Bridge; this station was positioteedbe upstream of any backwater

effect associated with Lake Almanor.

During the 2009 program, daily average temperatatesation HB1 ranged from 9.4 to
13.1°C, and averaged 1FG. The diel fluctuation in temperature ranged fror8 to
5.3°C, and averaged 3@ in 2009. Figure 3-6 compares the daily averaggperature
from HB1 with other stations tributary to Lake Aln@. The maximum hourly average
temperature recorded at this station during thed2@0nitoring program was 166 on
July 17" (Appendix C). At station HB1, daily average tengtares were not above 2D

during the June-September 2009 period (Table 3-6).
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Table 3-6
Comparison of 2009Daily Average Water Temperature vth the 20°C Threshold.

Days Total Percent
Greater Data Above 20°C
Station Year Month 20°C Days Limit
NFFR at 2009 June 0 30 0%
Chester 2009 July 0 31 0%
(NF1) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
Hamilton 2009 June 0 30 0%
Branch at 2009 July 0 31 0%
Road bridge 2009 Aug 0 31 0%
(HB1) 2009 Sept 0 30 0%
Hamilton 2009 June -- -- --
Branch 2009 July 0 16 0%
Powerhouse 2009 Aug 0 8 0%
(HB2) 2009 Sept 0 20 0%
Lake Almanor 2009 June 4 30 13%
At Canyon Dam 2009 July 31 31 100%
near surface 2009 Aug 31 31 100%
(LAL1-S) 2009 Sept 25 30 83%
Lake Almanor 2009 June 0 30 0%
At Canyon Dam 2009 July 0 31 0%
near bottom 2009 Aug 0 31 0%
(LA1-B) 2009 Sept 0 30 0%
Butt Valley 2009 June 0 9 0%
Powerhouse 2009 July 7 31 23%
[Corrected] 2009 Aug 31 31 100%
(BV1) 2009 Sept 3 30 10%
Butt Creek above 2009 June 0 30 0%
Butt Valley 2009 July 0 31 0%
Reservoir 2009 Aug 0 20 0%
(BC1) 2009 Sept 0 30 0%
Butt Valley Res. 2009 June 9 30 30%
at Caribou Intake 2009 July 31 31 100%
Near surface 2009 Aug 31 31 100%
(BV2-S) 2009 Sept 23 30 77%
Butt Valley Res. 2009 June 0 30 0%
at Caribou Intake 2009 July 0 31 0%
Near bottom 2009 Aug 0 31 0%
(BV2-B) 2009 Sept 0 30 0%
Spring Rivers Ecological Sciences, LLC February 2010

3-36



Table 3-6 (Continued)

Days Total Percent
Greater Data Above 20°C
Station Year Month 20°C Days Limit
NFFR below 2009 June 0 30 0%
Canyon Dam 2009 July 0 31 0%
(NF2) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR at 2009 June 0 30 0%
Seneca Bridge 2009 July 0 31 0%
(NF3) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR above 2009 June 0 30 0%
Caribou PH 2009 July 0 31 0%
(NF4) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
Butt Creek below 2009 June Monitoring not required since 2007
Butt Valley 2009 July -- -- --
Reservoir 2009 Aug -- -- --
(BC2) 2009 Sept - -- -
Butt Creek at 2009 June 0 30 0%
Mouth 2009 July 0 31 0%
(BC3) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
Caribou No. 1 2009 June 0 12 0%
Powerhouse 2009 July 10 28 36%
[corrected] 2009 Aug 16 31 52%
(CARB1) 2009 Sept 2 30 7%
Caribou No. 2 2009 June 7 27 26%
Powerhouse 2009 July 25 25 100%
[corrected] 2009 Aug 31 31 100%
(CARB2) 2009 Sept 21 30 70%
Belden Reservoir 2009 June 0 30 0%
At Intake 2009 July 21 31 68%
(BD1) 2009 Aug 31 31 100%
2009 Sept 12 30 40%
NFFR below 2009 June 0 30 0%
Belden Dam 2009 July 10 31 32%
(NF5) 2009 Aug 28 31 90%
2009 Sept 3 30 10%
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Table 3-6 (Continued)

Days Total Percent
Greater Data Above 20°C
Station Year Month 20°C Days Limit
Mosquito Creek 2009 June 0 30 0%
At mouth 2009 July 0 31 0%
(MC1) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR near 2009 June 0 30 0%
Queen Lily 2009 July 8 31 26%
Campground 2009 Aug 17 31 55%
(NF6) 2009 Sept 0 30 0%
NFFR near 2009 June 0 22 0%
Gansner Bar 2009 July 9 31 29%
(NF7) 2009 Aug 10 31 32%
2009 Sept 0 30 0%
East Branch 2009 June 9 30 30%
NFFR at mouth 2009 July 31 31 100%
(EB1) 2009 Aug 31 31 100%
2009 Sept 6 30 20%
NFFR at Belden 2009 June 3 30 10%
Town Bridge 2009 July 21 31 68%
(NF8) 2009 Aug 25 31 81%
2009 Sept 1 30 3%
Belden 2009 June 0 17 0%
Powerhouse 2009 July 21 31 68%
(BD2) 2009 Aug 31 31 100%
2009 Sept 12 30 40%
Yellow Creek 2009 June 0 30 0%
Near mouth 2009 July 0 31 0%
(YC1) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
Chips Creek 2009 June 0 30 0%
Near mouth 2009 July 0 31 0%
(CHIP) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR below Rock 2009 June 0 30 0%
Creek Dam 2009 July 20 31 65%
(NF9) 2009 Aug 31 31 100%
2009 Sept 4 30 13%
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Table 3-6 (Continued)

Days Total Percent
Greater Data Above 20°C
Station Year Month 20°C Days Limit
NFFR at NF-57 2009 June - -- --
(NF110) 2009 July 10 10 100%
2009 Aug 31 31 100%
2009 Sept 5 30 17%
Milk Ranch Creek 2009 June 0 30 0%
Near mouth 2009 July 0 31 0%
(MR1) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
Chambers Creek 2009 June 0 30 0%
Near mouth 2009 July 0 31 0%
(CHAM) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR near Tobin 2009 June 1 30 3%
below Granite Crk 2009 July 22 31 71%
(NF11) 2009 Aug 31 31 100%
2009 Sept 5 30 17%
Jackass Creek 2009 June 0 30 0%
Near mouth 2009 July 0 31 0%
(JC1) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR above 2009 June 2 30 7%
Bucks Creek 2009 July 22 31 71%
(NF12) 2009 Aug 31 31 100%
2009 Sept 6 30 20%
Bucks Creek 2009 June 0 30 0%
Near Mouth 2009 July 0 31 0%
(BUCKZ1) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
Bucks Creek 2009 June 0 29 0%
Powerhouse 2009 July 0 23 0%
(BUCK2) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR abv Rock 2009 June 0 30 0%
Creek Powerhouse 2009 July 10 31 32%
(NF13) 2009 Aug 4 31 13%
2009 Sept 0 30 0%
Rock Creek 2009 June 0 30 0%
Powerhouse 2009 July 21 31 68%
(RC1) 2009 Aug 31 31 100%
2009 Sept 13 30 43%
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Table 3-6 (Continued)

Days Total Percent
Greater Data Above 20°C
Station Year Month 20°C Days Limit
Rock Creek 2009 June 0 30 0%
Near mouth 2009 July 0 31 0%
(RC2) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR abv Grizzly 2009 June 0 30 0%
Creek 2009 July 19 31 61%
(NF14) 2009 Aug 25 31 81%
2009 Sept 1 30 3%
Grizzly Creek 2009 June 0 30 0%
Near mouth 2009 July 2 31 6%
(GR1) 2009 Aug 0 31 0%
2009 Sept 0 30 0%
NFFR at NF-56 2009 June - -- --
(NF15) 2009 July - - --
2009 Aug 11 18 61%
2009 Sept 1 30 3%
NFFR abv Cresta 2009 June 0 30 0%
Powerhouse 2009 July 21 31 68%
(NF16) 2009 Aug 24 31 7%
2009 Sept 3 30 10%
Cresta 2009 June 0 30 0%
Powerhouse 2009 July 21 31 68%
(CR1) 2009 Aug 31 31 100%
2009 Sept 15 30 50%
Middle Fork 2009 June - - -%
Feather River 2009 July 5 5 100%
At Milsap Bar 2009 Aug 16 31 52%
(MB1) 2009 Sept 0 30 0%
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Water temperatures associated with flow through i#am Branch Powerhouse are a
function of conditions in Mountain Meadows Reservoifhe Hamilton Branch
Powerhouse station (HB2) was located in the divarsanal immediately upstream of the
head-works control structure. The powerhouse digEs directly into Lake Almanor
from an elevated tailrace. Daily average tempeeatat station HB2 for the period ranged
from 13.5 to 19.9C, and averaged 16QG. The diel fluctuation in temperature ranged
from 1.0 to 6.4C, and averaged £C in 2009. Figure 3-6 compares the daily average
temperature from HB2 with other stations tributéwyLake Almanor. The operation of
Hamilton Branch Powerhouse was minimal during tB@®period with only 44 days of
operation during the period June through Septendiehese 44 days, only 27 days were
operated for 20 hours or more. The maximum hoavgrage temperature recorded at this
station during the 2009 monitoring program was 20.8n July 21 (Appendix C). Daily
average temperatures did not exceetC26n any of the 44 operational days (0%) during

the June-September, 2009 period.

As discussed earlier, Lake Almanor is the primdorage reservoir on the NFFR. Lake
Almanor has a very large surface area with relftiv@oderate depths. Resource
monitoring indicates that near the Canyon Dam aratt\Wlle intakes, Lake Almanor
undergoes thermal stratification (CDFG 1988; DWRO,9Pacific Gas and Electric
Company 1982, 1984, 1986, 1987, 2002). Thermalignés typically begin to develop

relatively early in Lake Almanor (April-May). Durg June, the development of
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temperature stratification is well underway. ByyJa fully developed thermal structure is
present, including a well-developed epilimnion, rthecline, and hypolimnion. The
stratification is persistent throughout the summath the epilimnion growing downward
throughout the period and with turnover usuallywdag during the period between late

September and October.

The general pattern of temperature stratificatiarnthe Canyon Dam Intake was
continuously measured by a submerged array ofalliggcorders deployed in 2009. The
temperature recorders were set up on a cable attaoha buoy. As a result, the top sensor
remained approximately 0.5 meters below the surfadale the bottom sensor was
typically O to 2 meters off of the bottom dependimy lake elevation. Data from 2009
indicated that daily average temperatures at tke sarface (LA1-S) ranged from 16.9 to
25.0°C during the June through September periodilyaverage temperatures near the
bottom (LA1-B) ranged from 8.6 to 11.2°C during tb@me period. The daily average
temperatures at station LA1-S were above 20°C oafdPR2 days (75%) during the 2009
June through September period (Table 3-6). Figtufecompares mean daily temperatures

from the epilimnion and hypolimnion for 2009.

Summer temperature profiles in Lake Almanor shoat thwarm upper layer (epilimnion)
extends to a depth of about 9 meters and thatdeicbbttom layer (hypolimnion) typically
exists below a depth of 12 meters. The seasomabcteristics of the 2009 Lake Almanor

thermocline were defined using monthly verticalfipes. Figure 3-8 compares monthly
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profiles from Lake Almanor near the Canyon Dam ketdLA-P1) for the period May

through September 2009. All profile data from L@&kmanor is presented in Appendix D.

Vertical temperature profiles were measured at focetions, covering the main body near
Canyon Dam, the Prattville Intake area, and twailoidinal axes of Lake Almanor (see
Figure 2-1). Figure 3-9 compares monthly profiiesn each of the four profile stations.
This figure illustrates the limited lateral thermadriation present in Lake Almanor in
2009. As illustrated by these figures, temperapndiles indicate that colder water is
present only in stations located in the deepelngustof the lake, particularly near Canyon

Dam (Pacific Gas and Electric Company 2002).

3.2.1.2 Butt Valley Reservoir and tributaries

Butt Valley Reservoir is a long, narrow water barfynoderate depth. The deepest areas
of the reservoir occur near the dam. Water tentpexain Butt Valley Reservoir is
essentially driven by conditions in Lake Almanodathe physical configuration of the
Prattville Intake. The operations of Butt VallepviRerhouse and the Caribou No. 1 and
No. 2 powerhouses are the primary controlling iefices on the water resources entering
and leaving Butt Valley Reservoir. Under typicainditions, only a limited volume of
cold water is available in Butt Valley Reservoirridg the summer. Contributions from
Butt Creek are seasonally variable, but typicaflynain a relatively small portion of the

total inflow to the reservoir. The thermal struetwf Butt Valley Reservoir is driven
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largely by the physical configuration of the regenand the location and operation of the

two Caribou intakes.

Although perennial flow is present in Butt Creekstspam of Butt Valley Reservoir, the
primary source of flow into the reservoir is thrbugButt Valley Powerhouse.
Temperatures in the tailrace are representativeenfperatures withdrawn from the
Prattville Intake in Lake Almanor (Pacific Gas aBtkctric Company 1986). The Butt
Valley Powerhouse station (BV1) was located in tdiéace estuary downstream of the
powerhouse. The tailrace discharges directly itite original Butt Creek channel;
however, depending on lake elevation this areaepdmbit flow characteristics ranging
from riverine to lacustrine. The Butt Valley Powedse was shut down for maintenance
during the period June 1 through August 12, 20@Buring the 2009 program, daily
average temperatures at station BV1 ranged frord ©121.4C, and averaged 18@.
The diel fluctuation in temperature ranged from ©.2.5C, and averaged @ in 2009.
The maximum hourly average temperature recordedhiat station during the 2009
monitoring program was 220 on August 20 (Appendix C). The daily average
temperatures at station BV1 exceeded@®n 41 of the 101 operational days (41%)
during the 2009 June through September period.ur&i@-10 compares daily average

temperatures from station BV1 with other statiarisutary to Butt Valley Reservoir.

Temperatures in Butt Creek (BC1) were monitoredrepsn of the backwater effect from

Butt Valley Reservoir during the 2009 period. Dgrithe 2009 program, daily average
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temperatures at station BC1 ranged from 8.4 to°C4.and averaged 12@. The diel
fluctuation in temperature ranged from 0.9 to°6€.4and averaged £8 in 2009. The
maximum hourly average temperature recorded atstaison during the 2009 monitoring
program was 172€ on July 28 (Appendix C). The daily average temperaturesaion

BC1 did not exceed 2C during the 2009 June through September periodl¢Tz6).

A moderately pronounced thermal gradient does deved Butt Valley Reservoir in the

late spring and early summer. However, as a r@dulie relatively short retention time,

and depending on the frequency of usage of thdo@amo. 1 Intake (located in the deeper
portion of the lake), the limited cold water voluro@n be consumed in a few weeks. In
general, an identifiable thermocline was preseniune and persisted through July. By
early August, after a few weeks of operation atilicar No. 1 Powerhouse, a well-defined
hypolimnion and epilimnion were no longer presdPadific Gas and Electric Company

2002).

The seasonal characteristics of the Butt ValleyeResr thermocline in 2009 were defined
using monthly vertical profiles. Figure 3-11 comgm monthly profiles from the Butt
Valley Reservoir near Caribou No. 1 Intake (BV-Pby the period May through
September 2009. As indicated by these data ButteyWa&Reservoir was essentially
isothermal by August 2009. All profile data fronutBValley Reservoir are presented in

Appendix D.
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Vertical temperature profiles were measured atetthoeations (BV-P1, BV-P2, BV-P3),
covering the longitudinal axis of Butt Valley Regar. Profiles measured from June
through September 2009 indicated little differencénermal structure along the longitude
of the reservoir. Figure 3-12 illustrates the litundinal thermal structure present in Butt
Valley Reservoir in 2009 by comparing monthly temgpere profiles from the three
profile stations located in the reservoir. Asst@ted by these figures, the general thermal
structure is well established in the upper porwdrithe reservoir. The data also indicate

that the only area with a cool-water zone is lodatear the dam.

The development of temperature stratification riearCaribou No. 1 Intake was measured
continuously by a submerged array of digital reecsddeployed in 2009. The temperature
recorders were set up on a cable attached to a b&sya result, the top sensor remained
approximately 0.5 meters below the surface, wiiéeliottom sensor was typically 0.5 to 5
meters off the bottom. Daily average temperatweesrded in the epilimnion (BV2-S) of

Butt Valley Reservoir near the Caribou No. 1 Intakeraged 21.0°C, and ranged from
17.7 to 24.1°C for the period June through Septenibe2009. The daily average

temperatures at station BV2-S were abov&226n 94 of 122 days (77%) during the 2009
June through September period (Table 3-6). Dailgrage temperatures from the
hypolimnion (BV2-B) ranged from 10.6 to 20.1°C, lwian average of 16.5°C during the
same period (Table 3-5). The daily average tentpera at station BV2-B were above
20°C on 5 of 122 days (4%) during the 2009 (Table .3-B)gure 3-13 compares mean

daily temperatures from the epilimnion and hypoliomof Butt Valley Reservoir for
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2009. As indicated by the data in this figure, tégervoir became nearly isothermal (less

than 3°C difference between top and bottom recsjdsr late August.

3.2.1.3 Seneca Reach of NFFR

Water temperature in the NFFR below Canyon Danangelly determined by the level at
which water is released from the lake through th@y®n Dam Intake tower. At present,
the Licensee preferentially utilizes the lower gads the source of fishwater releases. The
lower gates in combination with the upper gatesused during periods that require high
flow releases. In 2009, the Licensee utilized tbeer gate for fishwater release

throughout the year.

Water temperatures in the NFFR downstream of Cariyam (NF2) were monitored
approximately 0.25 miles downstream of the relessgcture during the 2009 monitoring
effort. This station represents the initial cormtis in the Seneca Reach and corresponded
with the location of the Licensees NF-2 permanéw fmonitoring station. During the
2009 program, daily average temperatures at stadtkthranged from 10.9 to 13@, and
averaged 12%. The diel fluctuation in temperature ranged frome to 2.2C, and
averaged 14C in 2009. The maximum hourly average temperatecerded at this station
during the 2009 monitoring program was T&7on September™(Appendix C). The
daily average temperatures at station NF2 did meeed 20C during the 2009 June

through September period (Table 3-6).
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Water temperatures in the NFFR at Seneca (NF3) meretored approximately 60 meters
downstream of the Seneca Road Bridge during th® 2@@nitoring effort.  This station
represents conditions present in the middle of $®meca Reach. During the 2009
program, daily average temperatures at station Niged from 10.9 to 15:@, and
averaged 13%. The diel fluctuation in temperature ranged from8 to 4.4C, and
averaged 31C in 2009. The maximum hourly average temperatesdrded at this
station during the 2009 monitoring program was 4®.9n July 30 (Appendix C). The
daily average temperatures at station NF3 did moeeed 20C during the 2009 June

through September period (Table 3-6).

Water temperatures were monitored in the NFFR apmately 0.5 miles upstream of
Caribou Powerhouse (NF4) during the 2009 monitorfigrt. This station represents
conditions at the end of the Seneca Reach. Duheg2009 program, daily average
temperatures at station NF4 ranged from 10.6 t8°C5.and averaged 130©. The diel
fluctuation in temperature ranged from 0.7 to°€2and averaged 2@ in 2009. The
maximum hourly average temperature recorded atstaison during the 2009 monitoring
program was 177 on July 28 (Appendix C). The daily average terapges at station

NF4 did not exceed 2C during the 2009 June through September periodl¢T&6).

The magnitude of temperature changes that occtlreirseneca Reach depends on several
factors including which release gates are used,nibgnitude of the release flow, the

magnitude of tributary inflows, physical charactéds of the stream channel, topographic
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and riparian shading and meteorological conditiofs.compare the relative change in
temperature occurring through the entire bypasshiehe daily average temperature from
station NF2 was compared with the daily average ptratures at station NF4.

Temperatures were only evaluated for the periodnwieéeases were made from the low-
level gate at the Canyon Dam Intake. Releases made from the same gate for the entire
period in 2009. For the period June through Sebeznthe daily average temperatures at
station NF4 (upstream of Caribou Powerhouse) aeerdg3C warmer in 2009, than at

station NF2 (below Canyon Dam). These values sgmtethe average heating occurring
through the entire Seneca Reach and calculateléssathan 0.2C per mile increase in

temperature for 2009. Figure 3-14 compares they daikrage temperatures at the three

stations located in the Seneca Reach in 2009.

3.2.1.4 Lower Butt Creek

No release is made from Butt Valley Reservoir te khwer Butt Creek channel. As a
result, flows in lower Butt Creek are derived frorarious sources of tributary and
accretion inflows. Water temperature was measwedwo locations in Butt Creek

downstream of Butt Valley Dam.

The first station in lower Butt Creek was locatggprximately 0.3 miles below the dam
(BC2). This station captured inflow from Bennerre€k, leakage flows from Butt Valley
Dam, and the spring inflow that arises in the Eirtek channel downstream of the Benner

Creek confluence. During the 2002-2006 period matieperatures were monitored at this
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station, temperatures were typically stable wittielidiel variation, having daily average
values varying from 10.6 to 10@. Because of its relative constant values andelaus
access, this station was discontinued in 2007 magreement with the Rock Creek-Cresta

ERC (ERC meeting on April 18, 2007) decision.

The second station in lower Butt Creek (BC3) isated about 300 ft above the confluence
with the NFFR. This station defines the qualityimffow to the NFFR from the largest
tributary in the Seneca Reach. During the 2009naro, daily average temperatures at
station BC3 ranged from 10.6 to 1227 and averaged 1F©. The diel fluctuation in
temperature ranged from 0.4 to Z°7 and averaged 20 in 2009. The maximum hourly
average temperature recorded at this station dutierg2009 monitoring program was
14.0°C on July 30 (Appendix C). The daily average terapges at station BC3 did not
exceed 20C during the 2009 June through September perioth|€T3-6). Figure 3-15

presents the daily average water temperaturesthower Butt Creek station in 2009.

3.2.1.5 Belden Forebay and Caribou Powerhouse complex

Water temperature in Belden Forebay is primarily tesult of the combined flows from
Caribou No. 1 and No. 2 powerhouses. Other inflamBelden Forebay originate from the
Seneca Reach of the NFFR. All three-inflow soureeter through the same channel in

the upper portion of Belden Forebay.

Spring Rivers Ecological Sciences, LLC February 2010

3-50



Water temperatures at Caribou No. 1 Powerhouse @lARere monitored at an internal
location due to the configuration of the tailradettas facility. Water temperature data
were processed to remove data for periods whempaderhouse was not operating and
when water within the penstock was static and sohdirge to the NFFR was being made.
During the 2009 program, daily average temperatatesation CARB1 ranged from 10.9
to 21.£2C, and averaged 173. The diel fluctuation in temperature ranged fror to
4.0°C, and averaged '@ in 2009. The maximum hourly average temperatrerded at
this station during the 2009 monitoring program W2s8C on July 31 (Appendix C).
The daily average temperatures at station CARB&exked 20C on 16 of 119 operational

days (13%) in the 2009 June through SeptembergéFable 3-6).

Water temperatures at Caribou No. 2 Powerhouse @2ARvere monitored directly from
the penstock at the main valve house. This lonatias chosen due to the configuration of
the tailrace at this facility, which is submergeg Belden Forebay. Water temperature
data were processed to remove data for periods wWiepowerhouse was not operating
and when water within the penstock was static amdlischarge to the NFFR was being
made. During the 2009 program, daily average teatpees at station CARB2 ranged
from 16.9 to 23.2C, and averaged 20@. The diel fluctuation in temperature ranged
from 0.0 to 2.1C, and averaged 08 in 2009. The maximum hourly average temperature
recorded at this station during the 2009 monitorpiggram was 23°€ on July 28
(Appendix C). The daily average temperaturesattost CARB2 were above 20 on 84

of 113 operating days (74%) during the 2009. PG&iHated temperature mitigation
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operations at the Caribou Complex on July 4, peefeally utilizing Caribou No. 1
Powerhouse through July 10 in an effort to redue¢ewtemperatures in the NFFR. The

results of this effort are discussed in detail éct®Hn 3.2.2.1.

Water temperature was monitored in Belden Forelesy the Belden Powerhouse Intake
at a fixed depth. During the 2009 program, daNgrage temperatures at station BD1
ranged from 14.4 to 22€, and averaged 19@. The diel fluctuation in temperature
ranged from 0.1 to 2°€, and averaged O in 2009. The maximum hourly average
temperature recorded at this station during the92@0nitoring program was 226 on
July 30 (Appendix C). The daily average tempeesiat station BD1 exceeded’@0on

64 of 122 days (52%) during the 2009 June throwggte3nber period (Table 3-6).

Temperatures at Belden Powerhouse (BD2) are eaBgritie same as those present in
Belden Forebay as measured at the powerhouse (k&) and primarily reflect the
temperature of Butt Valley Reservoir water as ra&elaby the Caribou powerhouses, with
some minor modification due to mixing and heat exxde in Belden Forebay. Water
temperatures at Belden Powerhouse were monitorezh anternal location due to the
configuration of the tailrace at this facility. aftér temperature data were then processed
to remove data from periods when the powerhouse neaoperating and when water
within the penstock was static and no discharghe¢dNFFR was being made. During the
2009 program, daily average temperatures at st&figthranged from 15.5 to 22°€, and
averaged 19. The diel fluctuation in temperature ranged fro2 to 2.4C, and

averaged 0% in 2009. The maximum hourly average temperatesdrded at this
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station during the 2009 monitoring program was 22.6n July 30 (Appendix C). The
daily average temperatures at station BD2 exce@@®@ on 64 days during the 109
operational days (59%) in the 2009 June througheBaper period (Table 3-6). Figure 3-
16 compares the daily average temperatures abthestations associated with the Caribou

Powerhouse-Belden Forebay complex in 2009.

3.2.1.6 Belden Reach of the NFFR and tributaries

Water temperatures were recorded in the NFFR doearst of Belden Dam (NF5)
throughout the 2009 sampling season. This stagpnesents initial conditions in the
Belden Reach and corresponds with the locatiom@fermanent flow monitoring station
(NF-70). During the 2009 program, daily averagageratures at station NF5 ranged from
14.0 to 21.3C, and averaged 18G. The diel fluctuation in temperature ranged from

to 1.7C, and averaged 06 in 2009. The maximum hourly average temperatcerded

at this station during the 2009 monitoring programs 21.7C on August 23 (Appendix
C). The daily average temperatures at station Bk¢eeded 2 on 41 of 122 days

(34%) during the 2009 June through September péfiadle 3-6).

Water temperatures were recorded in Mosquito Crexgle its confluence with the NFFR
(MC1). Temperatures were comparatively cool withretatively stable flow regime
suggesting a strong groundwater supply during mmoff periods. Mosquito Creek
provides a cooling influence in the Belden Rea&raily average temperatures at station

MC1 ranged from 10.5 to 14@, and averaged 130. The diel fluctuation in
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temperature ranged from 0.3 to 71 and averaged 6 in 2009. The maximum hourly
average temperature recorded at this station dahegvailable 2009 monitoring period
was 15.8C on August 2 (Appendix C). The daily average terafures at station MC1 did

not exceed 2 during the 2009 June through September periodl€Tz6).

The station located near the Queen Lily CampgroiNfeb) represents conditions in the
middle section of the Belden Reach and defines iiond downstream of the largest
tributary in the reach. During the 2009 programilydaverage temperatures at station NF6
ranged from 14.1 to 21°Q, and averaged 18CQ. The diel fluctuation in temperature
ranged from 0.7 to 4°C, and averaged 28 in 2009. The maximum hourly average
temperature recorded at this station during the9Q2@0nitoring program was 220 on
July 30 (Appendix C). The daily average tempeesuat station NF6 exceeded®@0on

25 of 122 day (20%) during the 2009 June throughte®eber period (Table 3-6).

Station NF7 represents conditions in the NFFR atetid of the upper Belden Reach. This
station is also upstream of the confluence withEBNFFR. During the 2009 program,
daily average temperatures at station NF7 rangenh fi4.2 to 21.0C, and averaged
18.1°C. The diel fluctuation in temperature ranged fr@:® to 5.3C, and averaged £C

in 2009. The maximum hourly average temperatucerced at this station during the
2009 monitoring program was 23® on July 30 (Appendix C). The daily average
temperatures at station NF7 exceedet”26n 19 of 114 monitored days (17%) during the

2009 June through September period (Table 3-6).
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The total change in daily average temperatureenughper Belden Reach was measured as
the difference between the NFFR at the confluenitk the EBNFFR (NF7) and below
Belden Dam (NF5). The change in temperature betwstations NF5 and NF7 was
evaluated for the period June-September. The t&#y average temperature at station
NF7 averaged 0°€ cooler in 2009 than at station NF5. This valakwates to a 0.0C

per mile decrease in temperature in the upper BeRkeach. Figure 3-17 compares the

daily average temperatures at the four statiorastéuotin the upper Belden Reach in 2009.

The temperature station in the NFFR upstream ofovelCreek (NF8), was located

immediately upstream of the Belden Town bridge. isT$tation is approximately 1.75
miles downstream of the confluence of the EBNFFEthe NFFR. Temperatures at this
location were warmer than those measured in theRNEbstream of the EBNFFR (NF7),
but cooler than in the EBNFFR. This station repneseonditions in the NFFR at the end
of the Belden bypass reach. During the 2009 prograily average temperatures at
station NF8 ranged from 14.9 to 2235 and averaged 19@. The diel fluctuation in

temperature ranged from 0.7 to 8Z1 and averaged 3@ in 2009. The maximum hourly

average temperature recorded at this station dutirg2009 monitoring program was
25.0°C on July 28 (Appendix C). The daily average terapges at station NF8 were

above 20C on 50 of 122 days (41%) during the 2009 JuneugitdSeptember period.
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The daily average change in temperature in the Nb€tReen the NFFR at the confluence
with the EBNFFR (NF7) and Belden Town Bridge (NR8as evaluated for the period
June through September. The daily average tempesaht station NF8 in 2009 averaged
1.2°C warmer than at station NF7. This value calcglatea 0.6C per mile increase in
temperature in this section of the NFFR. Thisease is attributable to the contribution

from the EBNFFR.

Temperatures were recorded in the EBNFFR upstrdatineoconfluence with the NFFR
(EB1) during the 2009 sampling season. During #0809 program, daily average
temperatures at station EB1 ranged from 14.6 t6°24.and averaged 20®. The diel
fluctuation in temperature ranged from 0.9 to°€.3and averaged 26 in 2009. The
maximum hourly average temperature recorded atstaison during the 2009 monitoring
program was 26 on July 28 (Appendix C). This was the highestrho average
temperature recorded during the 2009 monitoringgmamm. The daily average
temperatures at station EB1 were aboveC20n 77 of 122 days (63%) during the 2009

June through September period.

Temperatures were monitored in Yellow Creek (YCBH) fdiles upstream of its confluence
with the NFFR during the 2009 sampling season.s Fhation represents conditions at the
mouth of Yellow Creek upstream of the confluencéhvihe NFFR. During the 2009

program, daily average temperatures at station Y&iged from 9.7 to 17°€, and

averaged 14%. The diel fluctuation in temperature ranged frome to 4.2C, and
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averaged 3°C in 2009. The maximum hourly average temperatesdrded at this

station during the 2009 monitoring program was 40.6n August 2 (Appendix C). The
daily average temperatures at Station YC1 did moeed 20C during the June through
September period in 2009 (Table 3-6). Figure 3€ifinpares the daily average

temperatures from several stations in the lowed&gReach.

Temperatures were monitored in Chips Creek (CHIR)les upstream of its confluence
with the NFFR (Rock Creek Reservoir) during the 2@ampling season. Chips Creek
discharges directly into Rock Creek Reservoir. ibgithe 2009 program, daily average
temperatures at station CHIP ranged from 10.1 t&°C7 and averaged 14@ (Figure 3-
19). The diel fluctuation in temperature rangeahfr0.8 to 4.9C, and averaged 3@ in
2009. The maximum hourly average temperature decbat this station during the 2009
monitoring program was 19 on July 30 (Appendix C). The daily average terapges

at station CHIP did not exceed °ZD during the June through September period in 2009

(Table 3-6).

3.2.1.7 Rock Creek Reach of the NFFR and tributaries

The first temperature station in the NFFR downstreat Rock Creek Dam (NF9) is
located immediately below the dam. During the 2pf8gram, daily average temperatures
at station NF9 ranged from 14.3 to ZZ2 and averaged 196. The diel fluctuation in
temperature ranged from 0.3 to °C4 and averaged CC in 2009. The maximum hourly

average temperature recorded at this station dutierg2009 monitoring program was
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22.5C on July 30 (Appendix C). The daily average terapees at Station NF9 exceeded
20°C on 55 of 122 days (45%) during the June througiiteSnber period in 2009 (Table 3-

6). Figure 3-19 compares the 2009 daily averageéeatures from NF9 with five other

river stations located in the Rock Creek Reach.

The temperature station (NF10) in the NFFR nearNRe57 gaging station, is located
approximately 1.5 miles downstream of Rock CreeknDaThe recorder deployed at this
station used as a backup for the telemetered stdi&57 [water Temp]) as discussed in
Section 3.2.2.2. The NF10 recorder was deployeditaJuly 2009 to verify performance
of the NF57 sensor, as a result only a partial datavas available. Figure 3-19 compares
the 2009 daily average temperatures from StatiodONWwith five other river stations
located in the Rock Creek Reach. As indicatediguié 3-19, water temperatures at this

location are typically very similar to those measliat NF9.

Temperatures were monitored in Milk Ranch Creek (YIR.25 miles upstream of its
confluence with the NFFR during the 2009 sampliegsen. This station represents
conditions at the mouth upstream of the influenwenfthe NFFR. During the 2009
program, daily average temperatures at station Mdied from 10.3 to 17C, and
averaged 13. The diel fluctuation in temperature ranged from® to 4.4C, and
averaged 23 in 2009. The maximum hourly average temperatesdrded at this
station during the 2009 monitoring program was 40@.0n July 29 (Appendix C). The

daily average temperatures at station MR1 did moeed 20C during the June through
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September period in 2009 (Table 3-6). Figure 3eb@npares 2009 daily average
temperatures from MR1 with other stations tributémythe NFFR in the Rock Creek

Reach.

Temperatures were monitored in Chambers Creek (CHAM miles upstream of its
confluence with the NFFR during the 2009 sampliegsen. This station represents
conditions near the mouth upstream of any influeinoen the NFFR. During the 2009
program, daily average temperatures at station CHAMyed from 10.5 to 18C, and
averaged 14%. The diel fluctuation in temperature ranged from® to 5.3C, and
averaged 3% in 2009. The maximum hourly average temperatesdrded at this
station during the 2009 monitoring program was 20.2n July 29 (Appendix C). The
daily average temperatures at station CHAM didexateed 20C during the June through
September period in 2009 (Table 3-6). Figure 3eb@npares 2009 daily average
temperatures from CHAM with other stations tribytéo the NFFR in the Rock Creek

Reach.

The station located on the NFFR below Granite C(&8KL1) represents conditions in the
middle section of the Rock Creek Reach and defewslitions downstream of several
tributaries. During the 2009 program, daily averagmperatures at station NF11 ranged
from 14.4 to 22.%C, and averaged 19G. The diel fluctuation in temperature ranged
from 0.8 to 4.86C, and averaged 30 in 2009. The maximum hourly average temperature

recorded at this station during the 2009 monitorprggram was 24°C on July 29
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(Appendix C). The daily average temperaturesattost NF11 were above 20 on 59 of
122 days (48%) during the 2009 June through Sememériod. Figure 3-19 compares
the 2009 daily average temperatures from NF11 feitih other river stations located in the

Rock Creek Reach.

Temperatures were monitored in Jackass Creek @QIjiles upstream of its confluence
with the NFFR during the 2009 sampling season.s Bkation represents conditions near
the mouth upstream of any influence from the NFFRhe data from this station for the
period September 1 through September 30 weredssd; result the data discussed covers
the period June 1 to August 31. During the 2009y@m, daily average temperatures at
station JC1 ranged from 11.0 to 1%] and averaged 15@. The diel fluctuation in
temperature ranged from 1.0 to 829 and averaged 3@ in 2009. The maximum hourly
average temperature recorded at this station dutierg2009 monitoring program was
20.9C on July 29 (Appendix C). The daily average terapges at station JC1 did not
exceed 20C during the June through August period in 2009(@&-6). Figure 3-19
compares 2009 daily average temperatures from J@ilother stations tributary to the

NFFR in the Rock Creek Reach.

The NFFR station located upstream of the Bucks IiCmmnfluence (NF12) represents
conditions at the end of the Rock Creek Reach a&fides conditions prior to inflow from
Bucks Creek and Bucks Creek Powerhouse. During20@® program, daily average

temperatures at station NF12 ranged from 14.5 t3°22 and averaged 196. The diel
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fluctuation in temperature ranged from 1.1 to°€3and averaged 2@ in 2009. The
maximum hourly average temperature recorded atstaison during the 2009 monitoring
program was 24°C on July 29 (Appendix C). The daily average terapges at station
NF12 were above 2C€ on 61 of 122 days (50%) during the 2009 JuneutjindSeptember
period. Figure 3-20 compares the 2009 daily avetagperatures from NF12 with four

other river stations located in the Rock Creek Reac

The daily average change in temperature in the Rirelek Reach (NFFR between Rock
Creek Dam [NF9] and above Bucks Creek [NF12]) weasuated for the period June 1
through September 30. The daily average tempestalr station NF12 in 2009 averaged
0.1°C warmer than at station NF9. This value calcslatea 0.01C per mile increase in

water temperature in this section of the NFFR.

Temperatures were monitored in Bucks Creek (BUCRD4 miles upstream of its
confluence with the NFFR during the 2009 sampliagsen. During the 2009 program,
daily average temperatures at station BUCKL1 rarfged 10.0 to 19.2C, and averaged
15.1°C. The diel fluctuation in temperature ranged fr@/ to 5.7C, and averaged £0

in 2009. The maximum hourly average temperatucerceed at this station during the
2009 monitoring program was 231 on July 30 (Appendix C). The daily average
temperatures at station BUCK1 did not exceetiC28uring the June through September
period in 2009 (Table 3-6). Figure 3-20 compar@8%2daily average temperatures from

BUCK1 with other stations tributary to the NFFRtlne Rock Creek Reach.
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Temperatures at Bucks Creek Powerhouse (BUCK2)easentially the same as those
present in Lower Bucks Creek Reservoir. Water enaipres at Bucks Creek Powerhouse
were monitored in the tailrace at this facilityVater temperature data were then processed
to remove data from periods when the powerhouse neaoperating and when water
within the penstock was static and no discharghe¢dNFFR was being made. During the
2009 program, daily average temperatures at st&8idGK2 ranged from 12.0 to 16Q,
and averaged 13@. The diel fluctuation in temperature ranged fro to 3.7C, and
averaged 1°C in 2009. The maximum hourly average temperatesdrded at this
station during the 2009 monitoring program was 4®.9n July 10 (Appendix C). The
recorder at this station is located in the tailragehich a high energy non-pool
configuration. As a result, the maximum recordextew temperatures at this location are
influenced by the highly variable operational cdimhis present at this location and may
not accurately represent true maximum values (hetalaes are probably lower). The
daily average temperatures at station BUCK2 did exteed 20C during the 113
operational days monitored in the 2009 June throBgptember period. Figure 3-20
compares 2009 daily average temperatures from BU®HI2 other stations tributary to
the NFFR in the Rock Creek Reach. The influencBuks Creek Powerhouse releases
on water temperatures in the Rock Creek reachustrated during the period June 30
through July 9, when the powerhouse was off-lifes illustrated in Figure 3-20, mean
daily water temperature during this period areghme at Stations NF12 and NF13. After
July 9, Bucks Creek powerhouse is on-line and teatpees at NF13 are cooler than those

measured at NF12.
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The NFFR station located upstream of Rock Creek eéPloouse (NF13) represents
conditions at the end of the Rock Creek Reach afiches conditions prior to receiving
diversion flow from Rock Creek Powerhouse. Durthg 2009 program, daily average
temperatures at station NF13 ranged from 14.1 t6°€] and averaged 18G. The diel
fluctuation in temperature ranged from 1.0 to°€5and averaged 3C in 2009. The
maximum hourly average temperature recorded atstaison during the 2009 monitoring
program was 22°& on July 30 (Appendix C). The daily average terapees at station
NF13 exceeded 2C on 14 of 122 (11%) during the 2009 June througpt&nber period.
Figure 3-20 compares the 2009 daily average termpesafrom NF13 with four other

river stations located in the Rock Creek Reach.

The daily average change in temperature in the Rirelek Reach (NFFR between Rock
Creek Dam [NF9] and above Rock Creek Powerhousel3NFwas evaluated for the
period June 1 through September 30. The dailyameetemperature at station NF13
averaged 1°Z cooler in 2009 than at station NF9. The cooldegurs between stations
NF12 and NF13 and is entirely related to the cbaotron from Bucks Creek and Bucks

Creek Powerhouse.

Temperatures at Rock Creek Powerhouse (RC1) aemtesly the same as those present
in Rock Creek Reservoir. Water temperatures akRyeek Powerhouse were monitored

at an internal location due to the configurationtioé tailrace at this facility. Water
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temperature data were then processed to removedrdatgperiods when the powerhouse
was not operating and when water within the pelkstegs static and no discharge to the
NFFR was being made. During the 2009 programydaikrage temperatures at station
RC1 ranged from 14.4 to 22@G, and averaged 19@. The diel fluctuation in
temperature ranged from 0.4 to 20 and averaged O in 2009. The maximum hourly
average temperature recorded at this station duheg2009 monitoring program was
23.7°C on July 30 (Appendix C). The daily average terapees at station RC1 exceeded
20°C on 65 of 122 days (53%) during the 2009 JuneugindSeptember period. Figure 3-
20 compares the 2009 daily average temperatures RG1 with four other river stations

located in the Rock Creek Reach.

3.2.1.8 Cresta Reach of the NFFR and tributaries

Temperatures were monitored in Rock Creek (RC2)ntilgs upstream of its confluence
with the NFFR during the 2009 sampling season. kRoeek discharges directly into
Cresta Reservoir approximately 0.75 miles downstre#f Rock Creek Powerhouse.
During the 2009 program, daily average temperatategation RC2 ranged from 11.6 to
19.2C, and averaged 15@. The diel fluctuation in temperature ranged frO6 to
2.7°C, and averaged I8 in 2009. The maximum hourly average temperatgerded at
this station during the 2009 monitoring program \2&4C on July 29 (Appendix C).
The daily average temperatures at station RC2 dicerceed 20 during the 2009 June
through September period. Figure 3-22 compardy daerage temperatures from RC2

with another station tributary to the NFFR in thee€ta Reach in 20009.

Spring Rivers Ecological Sciences, LLC February 2010

3-64



The first temperature station in the NFFR downstred Cresta Dam (NF14) is located
upstream of the confluence with Grizzly Creek. sThiation is approximately 0.4 miles
downstream of the dam. During the 2009 prograaily Gaverage temperatures at station
NF14 ranged from 14.4 to 2EQ, and averaged 19Q@. The diel fluctuation in
temperature ranged from 0.4 to °C7 and averaged 0@ in 2009. The maximum hourly
average temperature recorded at this station duheg2009 monitoring program was
22.£C on July 29 (Appendix C). The daily average terapges at station NF14 were
above 20C on 45 of 122 days (37%) during the 2009 JuneutiintoSeptember period.
Figure 3-21 compares the 2009 daily average terhpesaat NF14 with three other river

stations located in the Cresta Reach.

Temperatures were monitored in Grizzly Creek (G&RR)miles upstream of its confluence
with the NFFR during the 2009 sampling season. iriguhe 2009 program, daily average
temperatures at station GR1 ranged from 11.9 t46°20.and averaged 16@. The diel
fluctuation in temperature ranged from 0.6 to°€.0and averaged 2@ in 2009. The
maximum hourly average temperature recorded atstaison during the 2009 monitoring
program was 22°Z on July 30 (Appendix C). The daily average terapges at station
GR1 were above 2C on 3 of 122 days (2%) during the June throughedelper period in
2009 (Table 3-6). Figure 3-22 compares daily ayertgemperatures from GR1 with

another station tributary to the NFFR in the Cré&ach in 2009.
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The temperature station in the NFFR downstream rifz{y Creek (NF15) was located
near the NF-56 gaging station. This station is@amately 2.5 miles downstream of the
dam, and is the site of the compliance telemete®uasor (NF56 [Water Temp] as
discussed in Section 3.2.2.2. During routine nevod data from the NF56 [Water Temp]
temperature sensor, and comparison with the upstfd&57 [Water Temp] sensor, a
system failure of some type was suspected. A fiedgection verified a sensor error and
remedial action was taken to install a backup sems®itu and schedule repair of the
telemetry system. A complete repair of the teleyjnsystem was made on September 28
2009. A stand alon situ recorder was deployed at this station (NF15) e kugust to
serve as a backup for the telemetered statiorur&ig-21 compares the 2009 daily average
temperatures at Station NF15 with three other rstations located in the Cresta Reach.
As indicated in Figure 3-21, water temperaturesiatiocation are typically very similar to

those measured at NF14.

The NFFR station located upstream of Cresta Powsgh@NF16) represents conditions at
the end of the Cresta Reach and defines condipdos to receiving diversion flow from
Cresta Powerhouse. During the 2009 program, dadyage temperatures at station NF16
ranged from 14.9 to 228, and averaged 19Q. The diel fluctuation in temperature
ranged from 0.8 to 3°Z, and averaged 2@ in 2009. The maximum hourly average
temperature recorded at this station during the9Q2@0nitoring program was 23® on
August 16 (Appendix C). The daily average tempees at station NF16 were above

20°C on 48 of 122 days (39%) during the 2009 JuneutiindSeptember period. Figure 3-
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21 compares the 2009 daily average temperaturblé-H6 with three other river stations

located in the Cresta Reach.

The daily average change in temperature in thet&€fReach (NFFR between Cresta Dam
[NF14] and above Cresta Powerhouse [NF16]) wasuetad for the period June-
September. The daily average temperature at statil6 averaged € warmer than
station NF14 in 2009. This value calculates toaarmmng trend of 0.04C per mile in this

section of the Cresta Reach.

Temperatures at Cresta Powerhouse (CR1) are edbethie same as those present in
Cresta Reservoir. Water temperatures at Crest&fPowse were monitored at an internal
location due to the configuration of the tailradethas facility. Water temperature data
were then processed to remove data from periods Wiepowerhouse was not operating
and when water within the penstock was static amdlischarge to the NFFR was being
made. During the 2009 program, daily average teatpees at station CR1 ranged from
14.4 to 22.0C, and averaged 19G. The diel fluctuation in temperature ranged from

to 1.6C, and averaged CC in 2009. The maximum hourly average temperatgcerded

at this station during the 2009 monitoring prograas 22.7C on July 30 (Appendix C).
The daily average temperatures at station CR1 aleoge 20C on 67 of 122 operational
days (55%) during the 2009 June through Septeméeod Figure 3-21 compares the
2009 daily average temperatures at CR1 with thtleer aiver stations located in the Cresta

Reach.
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3.2.1.9 Middle Fork Feather River

The Licensee collected temperature data in 2009 frostation in the Middle Fork of the
Feather River (MFFR) at Milsap Bar (MB1l). Thesdadaere collected in order to
compare temperature conditions in the NFFR withs¢han the lower portion of the
unregulated MFFR. This station exhibits large demnin stage during the spring runoff,
and installation of in situ recorders can be hamgdyy high flow. As a result of these
conditions, the recorder at this location was duthe water for most of the period from
June through early July 2009. During the 2009 @y daily average temperatures from
station MB1 ranged from 14.5 to 23@ and averaged 20Q. The diel fluctuation in
temperature ranged from 1.1 to 2 and averaged 26 in 2009. The maximum hourly
average temperature recorded at this station duheg2009 monitoring program was
24.6°C on July 29 (Appendix C). The daily average terapges at station MB1 were
above 20C on 21 of 66 days (32%) during the 2009 June tilto8eptember period.
(effectively July through September) Figure 3-28npares the 2009 daily average
temperatures at MB1 with river stations locatedhi@ Rock Creek and Cresta reaches of

the NFFR.

As indicated in Figure 3-23, temperatures in thd=RFwere similar in value and trend to
measured temperatures in the MFFR at Milsap Bare@ulated) through August. From
September through October, NFFR temperatures wertasin value and trend to those

observed in the EBNFFR. Temperatures in the EBNRHfRegulated) were warmer than
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those in the MFFR during the entire monitoring péri All stations were above the°ZD

level from late June through early September 2009.

3.2.2 Special Evaluations

This section presents the results of various spéeld tests and data analyses conducted
on the 2009 data. Typically this section contdims results of tests and evaluations
conducted in response to specific requests by R€ & implemented by the Licensee to

improve monitoring methods or to identify potentiaitigation sources.

3.2.2.1 Temperature mitigation Operations at Caribou Complex Powerhouses.

As part of the FERC license agreement, Licenseeedslired to monitor real time
temperature in the NFFR below Rock Creek and Cr&sms. During periods of
sustained elevated temperature when the daily geet@mperatures at NF57 and NF56
exceeded ZW consecutively for two days, Licensee is requite@dattempt temperature
mitigation through operational changes. During pleeiod July 4 through July 10, 2009,
the Licensee initiated temperature-based operdtidmnges at the Caribou Powerhouse
Complex in order to mitigate temperatures downstreduring this period the Licensee
curtailed or eliminated the use of Caribou No. 2 gassed flow preferentially through
Caribou No. 1, with flow through Caribou No.2 redddo less than 100 cfs. Prior to the
start of the mitigation effort (hereafter refernedas the “test period” or “test”), Caribou
No.1 had been operated at low idle flows througly dad June. As a result, the pool of

cool water in Butt Valley Reservoir had been uéitizzo some degree. However, starting
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temperatures were still comparatively low, with mekaily temperatures at Caribou No.1
being about 14C in the days prior to the start of the test. €&bI7 summarizes the results
of data from the test period. Figure 3-24 compalaty average temperatures from the

Caribou powerhouse complex, with selected statiotise NFFR during the test period.

As indicated in Figure 3-24A, the operational natign test did generate lower
temperatures in the Belden Reach of the systenweMer, the affect of the mitigation test
on river reaches further downstream was less prgexnl and occurred in concert with
reduced air temperatures observed during the samedp The magnitude of change in

water temperature resulting from the test is egechan the following discussion.

Determining what affect the mitigation effort had temperatures downstream of Belden
Forebay is made difficult by changing ambient ctinds during the same period. As

stated, the mitigation test occurred July 4 throdigly 10. Peak water temperatures during
this period in the lower NFFR as well as greategiameal area occurred on or about July 1,
2009. The fact that air temperatures peaked betoeeevent indicates that ambient
meteorological conditions were probably trendingvdward during the test. As a result, it

is nearly impossible to determine the absolute caffef operational changes on

temperatures downstream. Average daily tempematdoeing the test where compared
with a static value equal to the mean daily temipeeaat each station the day prior to the
test (Delta-T). This assumes that temperaturesaeth location would not have changed

significantly over the course of the seven day pestod had the test not been conducted.
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This method does not necessarily generate a reliablimate of the actual change in
temperature related to the mitigation effort. Hwer it does illustrate the deflection of

temperatures as a result of the mitigation efforts.

As indicated in Table 3-7, release temperatures) ftbe Caribou Powerhouse complex
were approximately 2C before the event began. Once Caribou No. 1 datoefull
utilization and Caribou No. 2 utilization endednigeratures from the complex dropped to
approximately 17C. This decrease in temperature (Delta-T) of"@.Iepresents the
maximum change measured at any station duringe$te(fFigure 3-24A). The maximum
Delta-T as well as the lowest release temperataceiroed on the first day of the test.
Temperatures at this location increased in a pssgre manner as the pool of cool water

were depleted, reaching approximately 18.0y the end of the test.

The BD1 monitoring station represents temperaturéise upper layers of the forebay that
are passed through Belden Powerhouse. The NHbBrsta&presents temperatures in the
lower layers of the forebay, as well as initial paratures in the Belden Reach. To
evaluate the effect of operational changes on temtyes, each transport pathway will be

discussed separately.

During the test, temperatures in Belden Forebayl(B&xhibited a maximum decrease in

Delta-T of 3.8C, which was recorded on the third day of the (Egjure 3-24A). During
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Table 3-7

Summary of Water Temperature Data from Select Statins during 2009 Caribou Complex Mitigation Test.

Resultant
Butt Valley PH Caribou No. 1 Caribou No. 2 Cariba Belden PH
Temperature Flow Temperature Flow Temperature Flov Complex* | Temperature Flow

Date ) (cfs) ) (cfs) ) (cfs) ) °O) (cfs) | Remarks
06/27/09 16.5 518 13.4 67 21.0 371 20.4 19.1 359 e-Test
06/28/09 16.4 518 13.5 67 211 382 20.1 19.5 361 e-Test
06/29/09 16.6 517 13.7 68 21.3 374 20.7 19.8 379 e-Test
06/30/09 17.5 700 13.9 115 20.9 557 17.7 19.9 600 re-Test
07/01/09 17.5 1030 14.1 78 21.0 1120 20.3 20.1 1148re-Test
07/02/09 17.0 1109 14.1 76 21.8 1089 21.0 20.8 110Pre-Test
07/03/09 16.9 911 14.2 77 21.6 1209 20.9 211 1278@re-Test
07/04/09 17.2 1041 16.6 924 21.7 65 16.9 19.9 922 estT
07/05/09 17.5 778 17.2 962 0 17.2 18.1 897 Tedt
07/06/09 17.6 848 17.2 961 0 17.2 17.8 897 Tedt
07/07/09 17.7 848 17.4 962 0 17.4 17.9 878 Tedt
07/08/09 18.0 975 17.7 962 6 17.7 18.0 922 Teqt
07/09/09 17.9 1177 17.9 961 0 17.9 18.3 915 Tedt
07/10/09 18.1 1180 18.0 961 11 18.0 18.4 850 Tegt
07/11/09 18.1 1050 18.3 278 20.4 654 19.6 18.9 84#&ost Test
07/12/09 17.7 1051 18.3 198 20.2 643 19.7 19.5 77%ost Test
07/13/09 18.2 1054 18.4 232 20.6 681 19.9 19.6 83%ost Test
07/14/09 18.5 1046 18.5 225 21.0 667 20.6 20.1 84®ost Test
07/15/09 18.5 1040 19.1 267 20.9 812 20.5 20.3 103Bost Test
07/16/09 18.8 1046 18.5 388 21.1 699 19.7 20.3 100Bost Test
07/17/09 19.0 1289 19.1 496 21.1 846 20.1 20.4 125Bost Test

! Based on mass balance calculations.
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Table 3-7

(Continued)
NFFR NFFR
Belden NFFR below NFFR above below Rock below East Branch
Forebay | Belden Dam Yellow Creek Creek Dam Cresta Dam Above NFFR
(BD1) (NF5) (NF8) (NF9) (NF14) (EB1)

Date ) (°C) () °O) °0) (°C) Remarks
06/27/09 18.5 16.3 19.9 19.0 18.6 21.9 Pre-Thst
06/28/09 18.9 16.7 20.2 19.6 18.8 22.4 Pre-Tst
06/29/09 19.2 17.0 20.3 19.9 19.3 22.5 Pre-Tst
06/30/09 19.0 17.3 20.1 19.9 19.7 22.3 Pre-Thst
07/01/09 20.0 17.5 20.5 19.9 20.0 22.7 Pre-Thst
07/02/09 20.8 18.2 20.6 20.4 20.2 22.7 Pre-Thst
07/03/09 21.1 194 20.9 20.8 20.5 22.5 Pra-Tes
07/04/09 19.2 18.7 20.6 20.6 20.9 22.0 Tes
07/05/09 17.8 17.6 20.0 194 20.6 21.9 Tes
07/06/09 17.6 17.3 194 18.5 19.3 21.6 Tes
07/07/09 17.7 17.4 18.8 18.0 18.6 20.9 Tes
07/08/09 17.9 17.5 18.9 18.1 18.3 20.7 Tes
07/09/09 18.2 17.6 18.9 18.3 18.4 20.6 Tes
07/10/09 18.4 17.9 19.0 18.4 18.4 20.6 Tes
07/11/09 18.8 18.0 19.0 18.6 18.2 20.7 Post Tlest
07/12/09 194 18.1 19.4 19.0 18.3 21.3 Post Tlest
07/13/09 19.6 18.2 19.2 19.1 18.7 20.7 Post Tlest
07/14/09 20.0 18.5 19.9 19.7 18.9 21.6 Post Tlest
07/15/09 20.2 19.0 20.4 20.2 19.5 22.2 Post Tlest
07/16/09 20.2 19.2 20.8 20.4 19.8 22.6 Post Tlest
07/17/09 20.3 19.2 20.8 20.4 20.0 22.8 Post Te
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the test, temperatures in the lower portion of BeldForebay as measured by NF5 were
somewhat less responsive to changes in operatios.nfaximum Delta-T decrease was

2.0°C, which was also recorded on day three of the(Eegure 3-24A).

Station NF8 is located immediately upstream of ¢bafluence with Yellow Creek and
downstream of the East Branch NFFR confluence. s Thiation closely followed
temperature trends measured in the East Branchthen@mperature indices reflected the
diminishing influence of the mitigation test (FiguB-24B). The maximum Delta-T

decrease was 2, which was recorded on the fourth day of the test

The stations below Rock Creek Dam and Cresta DaR9 @hd NF14, respectively), were
used to detect the downstream effect from the atibg test. It was assumed that these
stations would be the least affected by tributanfloww and ambient conditions.
Temperatures at the beginning of the Rock CreelcliR@&dF9) had a maximum Delta-T
decrease of 2°€, which was recorded on the fourth day of the {Esjure 3-24B).
Temperatures at the beginning of the Cresta Reb¢f14) had a maximum Delta-T
decrease of 2°€, which was recorded on the first day after tis¢ weas completed (Figure
3-24B). The large discrepancy between the occoer@f the two indices and their small
values indicates that the influence of operationgigation on temperatures in the Cresta
Reach was probably not significant and that thedees reflected the change in ambient

conditions as much as operational changes at Garibo
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The observed rate of change in release temperaati@aribou No. 1 supports preceding
assertions that the pool of cool water is of limite®lume. The day before the beginning
of the test, Caribou No.1 release temperatures uneés 4.2C, by the end of the seven
day test period release temperatures had incregasg#8.0C. Mean daily temperatures

remained above 2@ for the period July 17 through September 11, 2009

3.2.2.2 Performance of Telemetry Stations

Real-time temperature (telemetry) systems weraliest in the gaging stations located at
NF-56 and NF-57. To distinguish these stationsmftbe corresponding flow stations, the
temperature stations are termed NF-56 [Water Tempd NF-57 [Water Temp].
Temperatures were measured approximately at 5-miinteérvals and stored locally on a
data logger as well as being transmitted througAXX to the Rock Creek and Caribou
Powerhouse Switching Centers. The temperatureiggieocessed for the daily average
value, mid-night to mid-night, and if temperaturevdls are above 2C on two
consecutive days, a signal alerts operators angdeature conditions are reported to the
ERC and USFS. An appropriate course of actiorhésn tdeveloped in order to try and
maintain daily average temperatures belowQ@t NF-56 [Water Temp] and/or NF-57
[Water Temp]. Both telemetry sensors are testea anyear before the monitoring season.
In 2009, the calibration process indicated thahb&tation had sensor errors over their

range of less than 0°C.
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Both telemetry sensors are calibration checkedevadcyear. In 2009, the pre-season
calibration process indicated that both stationd sansor errors within the acceptable
range of less than CC. However, during the early part of the monitgrperiod a sensor
error was detected at the NF-56 [Water Temp] staticsubsequent accuracy check and
corrective action were taken. After the sensoorewas detectedn situ recorders were
installed near each gage station as a check oactheacy of each sensor and to provide a

redundant data set from these locations.

Figure 3-25A compares daily average temperatuoes ftation NF-57 [Water Temp] with
the NF10 in-situ data logger. The in-situ recoréérNF10 was located in a riffle
approximately 100 feet downstream of the NF-57 mggbool. Data from NF10 is
representative of the well mixed conditions in thain river channel, whereas data from
the NF-57 [Water Temp] telemetry sensor measurapéeatures in a relatively static pool
approximately 8 feet below water surface. On ayerdor the period July 22 through
September 30, 2009 there was no difference betaeesors (difference was less than the

defined 0.1C accuracy of the in situ instrument), the maximainsolute difference was

never greater that0.5°C.

Figure 3-25B compares daily average temperatuoss $tation NF-56 [Water Temp] with
the NF15in-situ data logger. The in-situ recorder at NF-15 wasiied in the same pool
as telemetry sensor. Comparison between instamianeeadings from NF-57 [Water

Temp] indicated some degree of error at eitheramnigoth sensors. A field investigation
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indicated that the sensor at NF-56 at failed amdpdacement procedure was conducted.
Prior to the replacement being completed, an in sgicorder was also placed at this
location. The NF-56 [Water Temp] sensor is plaepgroximately 5 feet below water
surface, while the NF-1i situ recorder is placed on the stream bottom in ab2udeét of
water. An evaluation of the degree to which tHentetry system at this location differed
from the in-situ data loggers was not performedtfos station due to the know sensor
error during the period. The NF-56 [Water Tempjsse was repaired on September 28,

20009.

Another stipulation of the FERC 4C Condition waatthTemperatures at NF-57 and at
NF-56 are to be monitored and telemetered, froneJuthrough October 31, for the term
of the Project License. If temperatures from tekerhetered stations demonstrate that
mean daily water temperatures regularly exceed 20f©ctober, the entire monitoring
program will be expanded to include Octabef his stipulation was incorporated into the
monitoring program presented in the Water Tempegationitoring Plan. The
telemetered stations were continuously operatealigirout the entire year. Recorded at
five-minute intervals, the instantaneous water terajures at NF-56 [Water Temp] and at

NF-57 [Water Temp] never exceeded 20 °C in October.

3.2.3 Summary of MWAT and MWMT Calculations.

Three different indices were used to characteteewater temperature regime observed
during the 2009 monitoring program.  The first erdvalue was simply the daily

maximum (DM) temperature, and was derived fromrtteximum hourly average value.
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The second value utilized was the maximum weeklximam temperature (MWMT)
value. The MWMT is generated by evaluating théydaiaximum temperatures from each
station averaged over a 7-day period (moving aweirfag the entire period) and then
selecting the maximum averaged value for the mangoperiod. The third value is the
maximum weekly average temperature (MWAT) valuehe TMWAT is generated by
evaluating the daily average temperatures from sgation averaged over a 7-day period
(moving average for the entire period) and theectglg the maximum averaged value for
the monitoring period. The DM, MWMT, and MWAT ira#is were selected to summarize

the water temperature regime in the Project ardaeatequest of the ERC.

Table 3-8 summarizes the three indices for theodedune through September from six
key stations in the lower NFFR (Rock Creek-Cresid Roe projects) and one station from
the Middle Fork Feather River. As indicated, theximum value for each index occurred
in August at Station EB1, the East Branch FeatheerR The coolest values for the three

indices where observed in June at several stafetasion NF7, NF12, and NF16).

3.3 COMPARISON OF ANNUAL RESULTS

3.3.1 Comparative Summary of Monitoring Results
In order to facilitate evaluation of current resuMith previous year’s data, a comparative

summary of the data is presented in Table 3-9indisated by these data, average 2009
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Table 3-8

Evaluation of 2009 Data from Select Stations Using
Three Water Temperature Indices

Station June July August  September Period (7/1-8/31)
Max Instantaneous Temperature (DM}
NF7 20.6 23.6 23.2 21.8 23.6
EB1 24.5 26.0 25.1 21.7 26.0
NF8 22.8 25.0 24.6 22.2 25.0
NF12 21.8 24.1 23.5 21.7 24.1
NF16 21.4 23.6 23.3 21.3 23.6
NFFR above Poe PH 23.9 25.9 25.6 22.7 25.9
MFFR1 -- 24.6 24.1 20.9 21.2

Max Weekly Average Temperature (MWAT)

NF7 17.0 20.7 20.9 19.6 20.9
EB1 21.6 24.1 24.3 20.7 24.3
NF8 19.7 22.1 22.3 20.1 22.3
NF12 19.4 22.0 22.3 20.5 22.3
NF16 18.9 21.7 22.0 20.1 22.0
NFFR above Poe PH 211 23.6 24.0 21.0 24.0
MFFR1 -- 22.6 20.6 17.2 20.6

Max Weekly Maximum Temperature (MWMT)

NF7 20.0 23.3 23.4 21.8 23.4

EB1 23.6 25.2 25.4 21.8 25.4

NF8 22.1 24.5 24.6 22.1 24.6

NF12 21.0 235 23.6 21.6 23.6

NF16 20.6 23.1 23.3 21.2 23.3

NFFR above Poe PH 23.1 25.4 25.6 225 25.6
MFFR1 - 24.2 22.1 18.3 22.1
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Table 3-9

Comparison of 2009 Water Resource Data with Resulfsom
2002-2008 Monitoring Efforts

July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 26C Temperature Flow
Station Year COo) (% of days) C) (cfs)
River Stations
NF1 2002 14.9 0% 20.1 148
2003 13.9 0% 19.9 225
2004 14.3 0% 19.1 160
2005 14.1 0% 19.3 200
2006 12.8 0% 18.1 283
2007 14.5 0% 20.4 95
2008 14.4 0% 19.3 109
2009 14.3 0% 194 102
HB1 2002 11.9 0% 171 75
2003 115 0% 14.9 89
2004 11.9 0% 155 29
2005 115 0% 14.7 84
2006 11.6 0% 15.6 125
2007 11.6 0% 15.6 80
2008 115 0% 151 76
2009 11.9 0% 14.6 80
BC1 2002 13.9 0% 18.9 44
2003 13.7 0% 19.0 65
2004 13.4 0% 18.1 50
2005 13.9 0% 18.4 58
2006 15.7 0% 17.6 70
2007 13.2 0% 18.1 75
2008 16.9 0% 20.6 381
2009 13.0 0% 174 42
NF2 2002 12.9 0% 14.0 36
2003 11.9 0% 12.8 36
2004 21.1 98% 23.0 36
2005 13.6 2% 215 37
2006 9.2 0% 16.7 57
2007 12.3 0% 14.3 40
2008 134 0% 15.8 37
2009 12.9 0% 14.7 39
Spring Rivers Ecological Sciences, LLC February 2010

3-80



Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year ()] (% of days) (®) (cfs)
River Stations
NF3 2002 14.7 0% 17.4 -
2003 13.9 0% 17.2 -
2004 18.4 0% 214 -
2005 14.9 0% 20.6 -
2006 11.7 0% 18.3 -
2007 14.0 0% 16.7 -
2008 14.6 0% 17.0 -
2009 14.2 0% 16.7 -
NF4 2002 15.4 0% 18.4 75
2003 14.8 0% 18.8 70
2004 16.8 0% 20.1 64
2005 15.1 0% 19.0 71
2006 13.2 0% 18.6 101
2007 14.6 0% 17.7 64
2008 14.8 0% 17.5 59
2009 14.6 0% 17.5 57
BD1 2002 217 95% 23.0 -
2003 20.0 65% 22.0 -
2004 21.2 90% 224 -
2005 20.6 79% 22.2 -
2006 18.1 0% 19.8 -
2007 20.5 85% 21.7 -
2008 21.0 89% 23.0 -
2009 20.8 84% 22.5 -
NF5 2002 20.1 61% 21.5 143
2003 19.1 23% 21.0 143
2004 20.8 79% 221 145
2005 19.8 55% 21.9 147
2006 17.2 0% 19.6 143
2007 19.9 66% 215 146
2008 19.6 35% 21.7 150
2009 19.9 61% 21.7 147
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Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year (W) (% of days) Q) (cfs)
NF6 2002 19.9 48% 22.9 -
2003 18.9 8% 22.4 -
2004 20.4 77% 23.2 -
2005 194 45% 22.9 -
2006 17.2 0% 20.4 -
2007 19.7 48% 22.7 -
2008 194 31% 22.7 -
2009 19.6 40% 22.9 -
NF7 2002 19.9 50% 24.0 -
2003 19.1 10% 23.6 -
2004 20.3 76% 23.9 -
2005 19.5 40% 23.3 -
2006 175 0% 21.3 -
2007 19.6 35% 23.5 -
2008 19.6 34% 23.9 -
2009 19.5 31% 23.6 -
NF8 2002 21.1 87% 25.2 -
2003 20.7 73% 25.4 -
2004 21.3 100% 25.5 -
2005 21.1 97% 25.3 -
2006 19.9 37% 24.1 -
2007 20.7 87% 24.8 -
2008 20.8 87% 24.9 -
2009 20.7 74% 25.0 -
EB1 2002 22.8 97% 26.5 66
2003 22.3 100% 27.4 128
2004 22.3 100% 26.6 76
2005 22.4 97% 26.6 147
2006 21.4 82% 26.5 197
2007 22.4 100% 26.0 72
2008 22.6 100% 25.6 63
2009 22.2 100% 26.0 70
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Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year CO) (% of days) €C) (cfs)
NF9 2002 - - -- --
2003 20.0 58% 22.2 -
2004 21.1 92% 22.2 -
2005 20.7 81% 22.0 -
2006 18.7 0% 20.3 -
2007 20.5 85% 21.6 -
2008 20.7 85% 22.8 -
2009 20.7 82% 22.5 -
NF10 2002 21.3 97% 23.4 213
2003 20.1 65% 22.8 214
2004 21.1 92% 22.5 272
2005 20.7 81% 22.6 265
2006 18.7 3% 20.8 282
2007 20.5 85% 22.4 248
2008 - - - 253
2009 21.2 Partial 23.0 293
NF11 2002 21.3 93% 24.0 -
2003 20.3 68% 24.3 -
2004 21.1 95% 23.9 -
2005 20.7 82% 24.1 -
2006 19.2 15% 22.9 -
2007 20.8 92% 23.7 -
2008 20.5 81% 23.9 -
2009 20.7 85% 24.1 -
NF12 2002 21.3 95% 24.0 -
2003 20.3 66% 23.9 -
2004 21.2 97% 23.6 -
2005 20.8 84% 23.9 -
2006 194 23% 22.7 -
2007 20.8 94% 23.4 -
2008 20.7 85% 23.8 -
2009 20.8 85% 24.1 --
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Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year ) (% of days) €C) (cfs)
River Stations
NF13 2002 20.0 58% 24.1 -
2003 18.5 18% 24.2 -
2004 18.8 10% 22.8 -
2005 17.9 0% 22.7 --
2006 16.6 0% 21.2 --
2007 19.6 35% 23.6 -
2008 19.7 39% 23.0 -
2009 19.3 23% 22.8 -
NF14 2002 20.9 94% 22.8 -
2003 19.8 34% 22.9 -
2004 20.7 87% 22.2 -
2005 20.7 73% 22.1 -
2006 18.4 3% 20.9 --
2007 20.3 71% 22.5 -
2008 20.3 60% 22.4 -
2009 20.3 71% 22.4 -
NF15 2002 20.9 92% 23.5 263
2003 19.9 42% 23.9 291
2004 20.7 85% 23.3 273
2005 20.2 66% 23.3 301
2006 18.5 6% 22.2 289
2007 20.4 71% 23.6 242
2008 - - - 216
2009 20.3 Partial 22.3 333
NF16 2002 21.3 95% 23.9 -
2003 20.1 50% 23.9 -
2004 21.0 95% 23.4 -
2005 20.5 7% 23.4 -
2006 18.8 8% 22.2 --
2007 20.8 87% 23.6 -
2008 20.8 89% 23.5 -
2009 20.5 73% 23.6 -
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Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year €O (% of days) €C) (cfs)
Tributary Stations
BC2 2002 10.7 0% 11.2 --
2003 10.8 0% 11.9 -
2004 10.7 0% 11.2 -
2005 10.8 0% 11.4 -
2006 10.9 0% 11.7 -
2007 Not Deployed in 2007
2008 Not Deployed in 2008
2009 Not Deployed in 2009
BC3 2002 12.4 0% 14.0 14.0
2003 12.3 0% 14.3 15.1
2004 12.6 0% 14.5 15.1
2005 12.4 0% 14.3 14.4
2006 12.1 0% 14.2 14.8
2007 121 0% 13.9 12.9
2008 12.1 0% 13.9 114
2009 12.1 0% 14.0 11.2
MC1 2002 14.3 0% 16.7 4.3
2003 135 0% NA 6.4
2004 14.0 0% 16.2 5.6
2005 14.0 0% 16.4 6.7
2006 135 0% 16.3 9.4
2007 13.7 0% 15.8 4.7
2008 13.7 0% 155 3.7
2009 13.6 0% 15.8 3.7
YC1 2002 16.4 0% 20.1 55
2003 15.7 0% 20.1 81
2004 15.7 0% 18.1 64
2005 15.8 0% 19.1 105
2006 15.0 0% 19.2 99
2007 15.9 0% 20.3 55
2008 15.9 0% 19.7 56
2009 15.7 0% 19.6 65
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Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year €O (% of days) €C) (cfs)
Tributary Stations
CHIP 2002 16.3 0% 21.0 21
2003 154 0% 20.7 30
2004 15.6 0% 195 21
2005 151 0% 19.1 43
2006 14.9 0% 19.7 33
2007 16.1 0% 20.0 18
2008 15.7 0% 20.2 18
2009 15.3 0% 19.7 20
MR1 2002 15.7 0% 20.4 4.3
2003 154 0% 21.1 11.7
2004 155 0% 20.2 6.1
2005 155 0% 19.8 9.2
2006 14.9 0% 19.9 8.3
2007 155 0% 19.2 3.4
2008 154 0% 18.6 3.5
2009 14.7 0% 19.0 6.1
CHAM 2002 16.3 0% 21.4 5.3
2003 15.7 0% 22.2 10.1
2004 16.0 0% 20.9 4.4
2005 15.9 0% 21.4 11.9
2006 15.2 0% 21.1 7.6
2007 15.9 0% 20.4 2.8
2008 16.0 0% 19.9 3.0
2009 154 0% 20.2 3.6
JC1 2002 16.5 0% 21.2 -
2003 16.4 2% 22.8 -
2004 16.5 0% 21.4 -
2005 16.6 0% 21.9 -
2006 16.1 0% 21.9 -
2007 16.5 0% 20.2 -
2008 16.6 0% 19.7 -
2009 16.3 0% 20.9 -
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Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year ) (% of days) €C) (cfs)
Tributary Stations
BUCK1 2002 17.7 3% 23.5 14
2003 17.0 8% 23.5 25
2004 17.3 0% 23.2 15
2005 17.0 0% 22.7 20
2006 16.4 0% 22.6 21
2007 16.8 0% 22.5 13
2008 16.6 0% 21.0 17
2009 16.3 0% 21.7 16
RC2 2002 17.6 0% 20.7 4
2003 17.9 19% 22.7 5.5
2004 17.4 0% 20.5 3.9
2005 17.3 0% 20.9 16.3
2006 16.8 3% 21.3 6.9
2007 17.3 0% 20.3 3.5
2008 17.2 0% 20.0 3.6
2009 16.8 0% 20.4 5.4
GR1 2002 18.7 19% 22.7 21
2003 17.8 13% 22.7 27
2004 18.4 3% 22.3 20
2005 18.0 3% 22.3 30
2006 17.5 8% 22.5 29
2007 18.4 11% 22.1 16
2008 18.4 5% 22.0 16
2009 17.6 3% 21.9 20
MB1 2002 21.1 76% 25.3 -
2003 20.5 42% 24.6 -
2004 20.7 76% 24.1 -
2005 20.6 70% 23.4 -
2006 19.9 39% 24.5 -
2007 21.0 73% 24.8 -
2008 20.9 89% 24.3 -
2009 20.5 Partial period 24.6 --
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Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year ) (% of days) €C) (cfs)
Powerhouse Stations
HB2 2002 154 0% 21.6 51
2003 15.6 0% 21.2 89
2004 14.7 0% 194 23
2005 15.2 0% 19.8 18
2006 15.4 0% 20.3 36
2007 16.5 0% 20.9 21
2008 12.6 0% 17.8 4.0
2009 16.9 0% 20.8 7.2
BV1 2002 20.7 85% 22.6 865
2003 18.6 15% 20.8 1,281
2004 20.4 69% 22.1 1,445
2005 19.6 56% 21.6 1,547
2006 15.7 0% 19.2 1,354
2007 19.9 54% 215 1,126
2008 21.4 95% 22.9 415
2009 19.8 61% 22.0 1.316
CARB1 2002 20.4 68% 22.2 401
2003 18.8 0% 20.3 406
2004 20.6 74% 22.1 542
2005 19.2 50% 21.7 496
2006 16.2 0% 18.8 398
2007 19.3 45% 21.4 289
2008 19.6 56% 21.1 68
2009 19.2 26% 22.8 516
CARB2 2002 22.9 100% 24.7 408
2003 20.9 80% 24.1 873
2004 22.0 100% 23.4 841
2005 21.8 88% 23.9 996
2006 19.2 6% 20.9 971
2007 215 100% 22.9 842
2008 21.9 100% 23.6 565
2009 21.9 100% 23.9 802
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Table 3-9

(Continued)
July 1 through August 31
Daily Average Maximum
Average Exceedance Hourly Average
Temperature of 20C Temperature Flow
Station Year COo) (% of days) C) (cfs)
Powerhouse Stations
BD2 2002 21.5 93% 22.8 759
2003 20.0 65% 21.8 1,195
2004 21.3 92% 22.3 1,283
2005 20.7 79% 22.2 1,435
2006 18.4 0% 19.7 1,321
2007 20.7 89% 21.8 1,082
2008 21.3 98% 22.9 526
2009 20.9 84% 22.5 1.248
BUCK2 2002 155 0% 20.0 98
2003 134 0% 20.1 125
2004 13.6 0% 15.9 164
2005 125 0% 18.6 190
2006 11.8 0% 18.5 209
2007 15.1 0% 21.2 106
2008 16.1 0% 19.5 91
2009 13.7 0% 16.7 115
RC1 2002 215 97% 22.8 925
2003 20.5 7% 22.7 1,478
2004 21.6 97% 22.7 1,455
2005 21.0 81% 22.5 1,687
2006 18.5 0% 20.0 1,634
2007 21.0 92% 22.3 1,191
2008 20.6 77% 22.8 565
2009 21.1 84% 23.1 1.277
CR1 2002 21.2 100% 22.8 977
2003 19.9 47% 22.7 1,581
2004 20.7 89% 21.9 1,627
2005 20.2 73% 21.6 1,852
2006 18.5 2% 20.4 1,909
2007 20.7 90% 22.3 1,290
2008 20.5 69% 22.5 770
2009 20.6 84% 22.7 1.431
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Table 3-9

(Continued)
July 1 - August 31
Average Water Temperature
Elevation Epilimnion Hypolimnion
Station Year (ft PGE datum) (°C) (°C)
Lake 2002 4483.7 23.3 10.4
Almanor 2003 4487.6 23.0 Partial 10.1
2004 4485.8 22.7 12.2
2005 4486.8 23.3 10.8
2006 4490.7 23.0 7.4
2007 4494.0 22.0 Partial 10.3
2008 4484.0 22.1 11.4
2009 4484.1 22.4 10.3
Butt 2002 4128.1 23.0 17.5
Valley 2003 4130.2 21.6 16.0
Reservoir 2004 4129.9 225 20.2
2005 4130.2 22.3 16.9
2006 4127.9 20.5 16.4
2007 4135.1 22.0 17.3
2008 4122.3 22.3 16.7
2009 4124.6 221 17.7
Spring Rivers Ecological Sciences, LLC February 2010

3-90



water temperatures throughout the watershed weniéasito or slightly cooler than those
measured in 2008. Ambient meteorological andoregirunoff conditions were similar to
those measured in 2008, with the exception thateGdper 2009 air temperatures were

hotter than normal (3% exceedance).

During the 2009 period, runoff into Lake Orovillasvrecorded at levels higher than 2008,
but significantly less than the levels observe@®2-2007 (Table 3-10). Precipitation in
the watershed averaged 89% of normal (Table 3-I0g available state indices all listed
2009 as Dry with regard to precipitation and runoffor the NFFR drainage, the 2009
water year was classified as Dry based on anndlawirforecasts to Lake Oroville per

FERC 1962 License Condition No. 5B. The 2009 maoimtp effort was the third

consecutive below normal (dry and critical dry) @rayear. Air temperature conditions
were comparatively mild, with only September extiilgy extreme temperature conditions

(Table 3-10).
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Table 3-10
Comparison of 2009 Meteorological Conditions with Gnditions Observed in 2002-2008

Classification 2002 2003 2004 2005 2006 2007 2008 002
Watershed Runoff
Water Year classification Dry Above Norm Below NornAbove Norm Wet Dry Critically Dry Dry
State Runoff Index 6.4 8.2 7.5 8.5 13.1 6.2 5.4 5.5
Watershed Precipitation 72% 110% 82% 104% 153% 66% 70% 89%

Total Annual Inflow to Lake Oroville 2,689,314 4,008,511 3,332,018 3,490,846 7,376,2852,143,199 1,887,727 2,736,961

Water Year Type — Feather River  Dry Normal Normal Normal Wet Critically Dry  Critidly Dry Dry
Air Temperature Exceedance
Canyon Dam June Ranking 16% 4% 17% 5% 40% 38% 2% 6
Canyon Dam July Ranking 2% 5% 30% 3% 12% 20% 37% % 25
Canyon Dam August Ranking 23% 38% 25% 20% 43% 28% % 2 48%
Canyon Dam Sept. Ranking 25% 5% 51% 80% 35% 2% 13% 8%

1. Average based on four stations within the watershed
2. Recorded inflow for period Oct 2009 through May 2CDEC — 2009).
3. Forecast based on definition outlined in Rock Cr€eésta Settlement Agreement.
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Figure 3-1. Comparison of daily average flow atists tributary to Lake Almanor — 2009
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Figure 3-2. Lake Almanor daily average storage eladation — 2009
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Figure 3-4. Butt Valley Reservoir average dailyrage and elevation — 2009
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Figure 3-18. Comparison of daily average watempematures in the lower Belden Reach — 2009
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Figure 3-20. Comparison of daily average watemperatures from stations in the lower Rock CreekcRea2009
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Appendix A — Summary of discharge measurement data.

Cross Section Statistics

Average Average Maximum

Discharge GHT Staff| Width Area Depth  Velocity  \&locity No. of Msmnt
Station Date Time (cfs) (ft) Ref. (ft) (square ft) (ft) (ft/sec) (ft/sec) Verticals Rating Msmnt by
NF1 5/29/2009 12:30 376 2.08 -0.25 905 129.9 1.41 2.90 3.63 47 Fair - 8% M. Kossop
6/26/2009 13:30 175 1.35 -0.98 60.5 116.5 195 511. 2.71 33 Fair - 8% M. Kossow
7/31/2009 14:00 115 0.98 -1.35 58.0 83.3 1.45 81.3 2.62 40 Fair - 8% M. Kossoyv
9/25/2009 14:00 89.3 0.80 -1.52 42.0 66.8 156 341. 1.74 43 Fair - 8% M. Kossow
HB1 5/29/2009 11:00 71.6 225 -1.61 375 62.9 164 1.14 2.58 39 Fair - 8% M. Kossop
6/26/2009 11:00 68.4 224 -1.62 37.8 62.6 1.64 091. 2.62 39 Fair - 8% M. Kossow
7/31/2009 11:00 76.5 2.33 -153 37.6 66.3 1.70 151. 2.66 40 Fair - 8% M. Kossow
9/25/2009 12:00 83.3 237 -1.49 37.9 65.9 1.68 261. 2.71 40 Fair - 8% M. Kossow
BC3 05/28/09 13:00 12.0 1.17 -1.33 22.8 17.5 0.74 .690 0.90 32 Fair - 8% M. Kosso
06/25/09 12:00 11.8 1.17 -1.33 22.8 17.3 0.73 80.6 0.90 32 Fair - 8% M. Kossoyv
07/28/09 13:30 11.6 1.15 -1.35 228 17.1 0.73 80.6 0.94 31 Fair - 8% M. Kossoyv
09/24/09 12:30 11.0 1.14 -1.36 22.8 17.8 0.75 20.6 0.94 32 Fair - 8% M. Kossoyv
NF3 05/28/09 11:00 50.7 1.35 -0.65 474 55.1 1.12 .920 1.83 50 Fair - 8% M. Kossolv
06/25/09 14:30 49.8 1.35 -0.66 47.3 55.0 1.15 10.9 1.69 48 Fair - 8% M. Kossoyv
07/28/09 10:30 47.9 1.34 -0.66 47.3 55.2 1.13 00.9 1.65 49 Fair - 8% M. Kossoyv
09/24/09 15:00 46.6 1.32 -0.68 474 54.6 1.10 50.8 1.56 50 Fair - 8% M. Kossoyv
NF4 5/27/2009 13:30 66.8 259 -1.13 45.0 75.1 1.61 0.89 1.38 32 Good - 5% M. Kossaw
6/24/2009 12:30 66.2 257 -1.15 45.2 76.3 1.62 870. 1.38 32 Good - 5% M. Kossojw
7/30/2009 14:15 59.9 253 -1.19 45.0 72.5 1.59 830. 1.25 31 Good - 5% M. Kossojw
9/23/2009 12:30 61.1 252 -1.20 45.0 74.5 1.64 820. 1.30 31 Good - 5% M. Kossojw
Spring Rivers Ecological Sciences, LLC February 2010
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Cross Section Statistics

Average Average Maximum

Discharge GHT Staff| Width Area Depth  Velocity  \&locity No. of Msmnt
Station Date Time (cfs) (ft) Ref. (ft) (square ft) (ft) (ft/sec) (ft/sec) Verticals Rating Msmnt by
MC1 05/27/09 11:30 7.39 251 -0.49 217 35.9 1.63 .210 0.55 44 Poor - >10% M. Kossqw
06/24/09 13:30 6.01 242 -0.58 23.0 35.8 1.52 70.1 0.37 31 Poor - >10% M. Kossolw
07/30/09 13:15 3.24 2.33 -0.67 24.8 40.4 1.54 80.0 0.18 35 Poor - >10% M. Kossolw
09/23/09 11:00 2.65 228 -0.72 25.3 42.3 1.61 60.0 0.13 35 Poor - >10% M. Kossolw
YC1 5/26/2009 12:30 152 0.98 -0.52 34.9 71.7 2.00 .122 412 24 Fair - 8% M. Kosso
6/24/2009 10:30 77.8 0.57 -0.93 35.0 56.6 1.48 381. 3.02 26 Fair - 8% M. Kossow
7/29/2009 11:00 52.2 0.39 -1.11 344 48.0 1.25 091. 2.13 26 Fair - 8% M. Kossow
9/23/2009 14:30 47.3 0.28 -1.22 32.0 48.8 1.44 970. 1.74 23 Fair - 8% M. Kossow
Spring Rivers Ecological Sciences, LLC February 2010
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Appendix A — Summary of discharge measurement data.

Cross Section Statistics

Average Average Maximum

Discharge GHT Staff| Width Area Depth  Velocity  \&locity No. of Msmnt
Station Date Time (cfs) (ft) Ref. (ft) (square ft) (ft) (ft/sec) (ft/sec) Verticals Rating Msmnt by
CHIP 05/25/09 15:00 140 17.98 -0.02 30.7 64.7 2.15 2.16 2.88 60 Fair - 8% M. Kossop
06/23/09 11:30 459 16.94 -1.06 195 32.0 1.60 431. 1.96 60 Fair - 8% M. Kossow
07/29/09 12:30 19.7 16.58 -1.42 18.3 22.9 1.23 860. 1.16 60 Fair - 8% M. Kossow
09/22/09 11:15 12.6 16.38 -1.62 18.1 19.9 1.06 640. 0.94 60 Fair - 8% M. Kossow
MR1 05/26/09 15:00 35.6 2.70 -- 13.4 171 1.25 2.09 5.04 28 Poor - >10% M. Kosgow
06/23/09 15:00 7.83 244 - 13.5 10.4 0.75 0.75 2.13 28 Poor - >10% M. Kosgow
07/29/09 14:15 3.23 2.18 -- 10.8 7.9 0.71 0.41 0.94 23 Poor - >10% M. Kosgow
09/22/09 14:00 2.34 2.08 -- 10.3 6.4 0.58 0.37 0.59 22 Poor - >10% M. Kosgow
CHAM 05/26/09 15:00 29.4 2.67 -0.33 15.7 25.1 155 1.17 2.09 33 Poor - >10% M. Kossdw
06/23/09 13:00 8.89 2.14 -0.86 15.0 15.1 0.50 90.5 1.74 60 Poor - >10% M. Kossow
07/30/09 11:15 3.47 191 -1.09 145 10.2 0.34 40.3 0.94 60 Poor - >10% M. Kossow
09/22/09 12:45 2.19 1.79 -1.21 12.8 7.9 0.26 0.28 1.08 60 Poor - >10% M. Kossolv
Buck2 05/25/09 12:00 455 1.37 -1.63 21.2 28.1 1.28 1.62 3.46 29 Fair - 8% M. Kossojw
06/22/09 13:30 28.4 1.14 -1.86 20.7 23.6 1.12 11.2 2.44 42 Fair - 8% M. Kossoyv
07/27/09 13:00 17.2 0.86 -2.14 19.7 19.5 0.96 80.8 1.38 40 Fair - 8% M. Kossoyv
09/21/09 13:00 12.2 0.74 -2.26 194 17.1 0.86 20.7 1.12 41 Fair - 8% M. Kossoyv
ROCK2 06/02/09 12:30 68.9 145 -255 439 20.5 0.44 3.36 4.34 33 Fair - 8% M. Kossojw
06/22/09 11:30 16.4 1.21 -2.79 426 17.2 0.38 50.9 1.52 32 Fair - 8% M. Kossoyv
07/27/09 11:45 5.28 0.99 -3.01 41.7 14.0 0.32 80.3 0.77 31 Fair - 8% M. Kossoyv
09/21/09 11:00 2.81 091 -3.09 416 12.5 0.28 30.2 0.68 31 Fair - 8% M. Kossoyv
Spring Rivers Ecological Sciences, LLC February 2010

5-3



Cross Section Statistics

Average Average Maximum
Depth  Velocity \&locity No. of Msmnt
(ft/sec) Verticals Rating Msmnt by

Discharge GHT Staff| Width Area

Station Date Time (cfs) (ft) Ref. (ft) (square ft) (ft) (ft/sec)
GR1 05/25/09 10:30 75.5 1.31 -2.55 420 78.1 1.78 .970 1.69 44 Poor - >10% M. Kossgw
06/22/09 10:00 43.2 091 -295 411 62.9 1.47 90.6 1.21 43 Poor - >10% M. Kossolw
07/27/09 10:30 19.9 0.51 -3.35 41.0 46.7 1.10 304 0.86 43 Poor - >10% M. Kossolw
40.7 37.3 0.89 0.34 0.81 42 Poor - >10% M. Kossov

09/21/09 9:45 12.6 0.31 -3.55

February 2010
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6 APPENDIX B

SUMMARY OF STAGE-FLOW RATINGS AND APPLIED SHIFTS
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Appendix D — Stage-flow ratings and applied shifts

Shift Information
Discharge GHT Rating Rating Shifted Shifted fage Shift

Station Date Time (cfs) (ft) in use Estimate Percéen Gage Discharge Percent shift Equatior]

NF1 5/29/2009 12:30 376 2.08 R2007_NF1 312 21% 2.40 376 0% 0.32 0.32
6/26/2009 13:30 175 1.35 " 136 29% 1.50 176 0% 0.15 0.15
7/31/2009 14:00 115 0.98 " 20 479% 1.28 115 0% 0.30 0.30
9/25/2009 14:00 89.3 0.80 " -47 -289% 1.19 885 1% 0.39 0.39

HB1 5/29/2009 11:00 71.6 2.25 R2003_HB1 74.2 -3%  SKit - - - -
6/26/2009 11:00 68.4 2.24 " 73.4 -1% No Shift - - - - -
7/31/2009 11:00 76.5 2.33 " 80.9 -5% No Shift - - - - -
9/25/2009 12:00 83.3 2.37 " 84.6 -2% No Shift - - - - -

BC3 05/28/09  13:00 12.0 1.17 R2007_BC3 12.2 -2%  SNidt - - - -
06/25/09  12:00 11.8 1.17 " 12.2 -3% No Shift - - - -
07/28/09 13:30 11.6 1.15 " 11.1 5% No Shift - - - -
09/24/09 12:30 11.0 1.14 " 10.5 5% No Shift - - - -

NF3 05/28/09 11:00 50.7 1.35 -- No rating for thtigtion.

06/25/09 14:30 49.8 1.35 -- No rating for thigtistn.
07/28/09 10:30 47.9 1.34 -- No rating for thigtistn.
09/24/09 15:00 46.6 1.32 -- No rating for thigtistn.

NF4 5/27/2009 13:30 66.8 2.59 R2005_NF4 67.4 -1%  SNift - - - -
6/24/2009 12:30 66.2 2.57 " 64.6 3% No Shift - - - -
7/30/2009 14:15 59.9 2.53 " 59.1 1% No Shift - - - -
9/23/2009 12:30 61.1 2.52 " 57.7 6% No Shift - - - -

MC1 05/27/09 11:30 7.39 2.51 -- No rating for thiiation, curvilinear decay used to estimate dadw f
06/24/09 13:30 6.01 2.42 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
07/30/09 13:15 3.24 2.33 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
09/23/09 11:00 2.65 2.28 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
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Shift Information
Discharge GHT Rating Rating Shifted Shifted fage Shift

Station Date Time (cfs) (ft) in use Estimate Percéen Gage Discharge Percent shift Equatior]

YC1 5/26/2009 12:30 152 0.98 R2006_YC1 134 -10% 610 151 1% 0.08 0.07
6/24/2009 10:30 77.8 0.57 " 67.4 -5% 0.65 775 0% 0.08 0.07
7/29/2009 11:00 52.2 0.39 " 49.7 3% 0.46 558 6%- 0.07 0.07
9/23/2009 14:30 47.3 0.28 " 42.3 20% 0.34 46.0 3% 0.06 0.07
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Appendix D — Stage-flow ratings and applied shifts

Discharge GHT

Shift Information
Rating Shifted  Shifted Stage Shift

Station Date Time (cfs) (ft) Estimate Percent Gagy Discharge Percent shift Equation
CHIP 05/25/09 15:00 140 17.98 -- No rating for thtigtion, curvilinear decay used to estimate déky
06/23/09 11:30 45.9 16.94 -- No rating for thetien, curvilinear decay used to estimate dadyvfl
07/29/09 12:30 19.7 16.58 -- No rating for thegtion, curvilinear decay used to estimate dadwfl
09/22/09 11:15 12.6 16.38 -- No rating for thegtion, curvilinear decay used to estimate dabwfl
MR1 05/26/09 15:00 35.6 2.70 R2009_MRC 35.6 0% Nift 8sed -
06/23/09 15:00 7.83 2.44 . 7.93 -1% No Shids -
07/29/09 14:15 3.23 2.18 . 3.00 8% No Shiftdise -
09/22/09 14:00 2.34 2.08 . 2.48 -6% No Shids -
CHAM  05/26/09 15:00 29.4 2.67 -- No rating for thitsition, curvilinear decay used to estimate doly
06/23/09 13:00 8.89 2.14 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
07/30/09 11:15 3.47 1.91 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
09/22/09 12:45 2.19 1.79 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
Buck2  05/25/09 12:00 455 1.37 R2008_Buckl 47.1 -3% No Shift used -
06/22/09 13:30 28.4 1.14 . 29.2 -3% No Shids -
07/27/09 13:00 17.2 0.86 . 16.2 6% No Shiftdise -
09/21/09 13:00 12.2 0.74 " 12.8 -5% No Shids -
ROCK2 06/02/09 12:30 68.9 1.45 -- No rating fostkiation, curvilinear decay used to estimate dhily
06/22/09 11:30 16.4 1.21 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
07/27/09 11:45 5.28 0.99 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
09/21/09 11:00 2.81 0.91 -- No rating for thigtistn, curvilinear decay used to estimate dailyflo
GR1 05/25/09 10:30 75.5 1.31 R2008_GR1 78.4 4% 712 749 1% -0.04 -0.04
06/22/09 10:00 43.2 0.91 " 46.0 -6% 0.87 43.2 % 0 -0.04 -0.04
07/27/09 10:30 19.9 0.51 " 21.9 -9% 0.47 20.0 % 0 -0.04 -0.04
09/21/09 9:45 12.6 0.31 " 13.4 -6% 0.27 12.1 4% -0.04 -0.04
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7 APPENDIXC

SUMMARY OF HOURLY TEMPERATURE DATA
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Appendix C

Summary of Hourly Average Water Temperatures Data UNFFR 2009

Hourly Temperaturesl Data
Station Year Month max min mean Days
NFFR at 2009 June 18.8 7.8 11.9 3(
Chester 2009 July 19.4 9.7 14.7 3]
(NF1) 2009 Aug 19.2 9.3 13.8 31
2009 Sept 15.1 6.2 11.6 30
Hamilton 2009 June 13.9 8.7 10.8 3
Branch at 2009 July 14.6 8.7 11.7 3]
Road bridge 2009 Aug 14.3 8.8 11.3 3]
(HB1) 2009 Sept 13.1 8.5 10.8 30}
Hamilton 2009 June -- -- -- 0
Branch 2009 July 20.8 12.6 16.9 14
Powerhouse 2009 Aug 20.7 12.7 16.8 8
(HB2) 2009 Sept 18.0 12.6 15.3 20
Lake Almanor 2009 June 224 16.6 18.9 30
at Canyon Dam 2009 July 25.8 195 22.2 31
near surface 2009 Aug 25.1 21.0 22.6 31
(LA1-S) 2009 Sept 21.9 18.1 20.3 30
Lake Almanor 2009 June 10.1 8.5 9.3 3(
at Canyon Dam 2009 July 10.8 9.3 10.0 31
near bottom 2009 Aug 11.2 10.2 10.7 3]
(LA1-B) 2009 Sept 114 10.7 111 30
NFFR below 2009 June 13.2 10.2 11.3 30
Canyon Dam 2009 July 145 11.3 12.6 3]
(NF2) 2009 Aug 14.6 12.6 13.2 31
2009 Sept 14.8 12.7 13.4 30}
NFFR at 2009 June 15.9 10.3 12.6 3
Seneca Bridge 2009 July 16.7 11.0 14.2 3
(NF3) 2009 Aug 16.6 11.8 14.2 31
2009 Sept 15.3 10.2 13.4 30
NFFR above 2009 June 16.7 10.6 13.0 3
Caribou PH 2009 July 17.5 11.6 14.7 31
(NF4) 2009 Aug 17.4 12.1 14.5 31
2009 Sept 15.6 9.9 13.4 30
Butt Valley 2009 June 18.0 13.7 16.1 9
Powerhouse 2009 July 21.4 15.4 19.0 3L
[Corrected] 2009 Aug 22.0 18.8 20.8 31
(BV1) 2009 Sept 20.6 17.6 19.5 30]
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Appendix C (Continued)

Hourly Temperatures* Data
Station Year Month  max min mean Days
Butt Valley Res. 2009 June 22.7 17.4 19.6 3p
at Caribou Intake 2009 July 25.1 19.8 22.0 31
Near surface 2009 Aug 24.1 21.1 22.1 3
(BV2-S) 2009 Sept 21.8 18.5 20.3 30
Butt Valley Res. 2009 June 13.2 10.2 115 3p
at Caribou Intake 2009 July 19.1 12.2 15.8 31
Near bottom 2009 Aug 20.5 18.6 19.7 3]
(BV2-B) 2009 Sept 20.2 18.1 19.2 30]
Butt Creek above 2009 June 17.3 8.9 12.3 30
Butt Valley 2009 July 174 9.3 134 31
Reservoir 2009 Aug 17.2 8.9 12.6 31
(BC1 @ NF-4 gage) 2009 Sept 14.6 6.9 111 30
Butt Creek below 2009 June Not deployed since 2007 0
Butt Valley 2009 July -- -- -- --
Reservoir 2009 Aug -- -- -- --
(BC2) 2009 Sept - - - -
Butt Creek at 2009 June 13.6 10.0 11.3 3p
Mouth 2009 July 14.0 10.3 12.1 31
(BC3) 2009 Aug 13.9 10.9 12.2 31
2009 Sept 134 10.0 12.0 30]
Caribou No. 1 2009 June 14.4 10.8 12.4 2y
Powerhouse 2009 July 22.8 13.3 18.2 3L
[corrected] 2009 Aug 22.7 17.6 19.8 31
(CARB1) 2009 Sept 20.7 15.6 18.4 30
Caribou No. 2 2009 June 215 155 19.2 2Y
Powerhouse 2009 July 23.9 18.8 21.7 2b
[corrected] 2009 Aug 23.2 21.0 22.0 31
(CARB2A) 2009 Sept 215 18.5 20.2 30
Belden Reservoir 2009 June 20.2 14.2 16.0 30)
At Intake 2009 July 22.5 17.3 20.2 31
(BD1) 2009 Aug 22.2 20.6 21.4 31
2009 Sept 21.1 18.3 19.9 30]
NFFR below 2009 June 17.6 13.8 15.0 30
Belden Dam 2009 July 21.5 17.2 19.2 3]
(NF5) 2009 Aug 21.7 18.9 20.6 31
2009 Sept 20.6 17.9 19.1 30]
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Appendix C (Continued)

Hourly Temperatures® Data

Station Year Month  max min mean Days
Mosquito Creek 2009 June 14.6 10.6 12.3 3p
At mouth 2009 July 15.7 115 13.6 31
(MC1) 2009 Aug 15.8 12.0 13.5 31

2009 Sept 14.0 10.0 12.4 30}

NFFR near 2009 June 19.4 13.2 151 3p
Queen Lily 2009 July 229 16.0 19.1 31
Campground 2009 Aug 225 17.9 20.1 3

(NF6) 2009 Sept 21.2 151 18.2 30
NFFR near 2009 June 20.6 12.8 15.5 2p
Gansner Bar 2009 July 23.6 15.1 19.1 31

(NF7) 2009 Aug 23.2 171 19.9 31

2009 Sept 21.8 13.4 18.0 30}

East Branch 2009 June 24.5 13.6 18.8 3D
NFFR at mouth 2009 July 26.0 18.7 22.7 3
(EB1) 2009 Aug 25.1 18.9 21.8 31
2009 Sept 21.7 14.0 19.0 30}

NFFR at Belden 2009 June 22.8 13.7 17.7 3P

Town Bridge 2009 July 25.0 16.9 20.7 3
(NF8) 2009 Aug 24.6 17.9 20.7 Slll
2009 Sept 22.2 13.4 18.5 30

Belden 2009 June 20.2 14.6 18.1 11
Powerhouse 2009 July 22.5 175 20.1 3L
(BD2) 2009 Aug 22.2 20.8 21.5 31

2009 Sept 21.0 18.5 19.8 30}

Yellow Creek 2009 June 18.5 10.4 13.7 39
Near mouth 2009 July 195 12.3 16.1 3]
(YC1) 2009 Aug 19.6 12.2 15.3 31
2009 Sept 16.3 8.8 13.2 30

Chips Creek 2009 June 17.6 9.4 12.4 3p
Near mouth 2009 July 19.7 11.6 15.3 3]
(CHIP) 2009 Aug 19.5 12.5 15.2 31
2009 Sept 17.4 9.7 13.8 30

NFFR below Rock 2009 June 20.4 14.2 171 30]
Creek Dam 2009 July 22.5 17.8 20.3 3]
(NF9) 2009 Aug 22.2 20.1 21.1 31
2009 Sept 20.8 17.4 19.4 30}

NFFR at NF-57 2009 June -- -- -- 0
(NF10) 2009 July 23.0 23.0 21.6 10]}
2009 Aug 22.6 22.6 21.0 31

2009 Sept 21.3 21.3 19.4 30]
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Appendix C (Continued)

Hourly Temperaturesl Data
Station Year Month max Min mean Days
Milk Ranch Creek 2009 June 17.1 9.8 12.7 30
Near mouth 2009 July 19.0 10.9 14.8 3]
(MR1) 2009 Aug 18.3 12.3 14.7 31
2009 Sept 15.5 9.6 13.3 30
Chambers Creek 2009 June 18.0 9.7 13.1 J0
Near mouth 2009 July 20.2 11.2 15.5 3]
(CHAM) 2009 Aug 19.3 12.2 15.3 31
2009 Sept 17.4 9.4 14.4 30
NFFR near Tobin 2009 June 22.1 13.3 17.2 30)
blw Granite Crk 2009 July 24.1 16.6 20.5 3]
(NF11) 2009 Aug 23.7 18.7 20.9 31
2009 Sept 22.0 16.1 19.3 30}
Jackass Creek 2009 June 18.8 10.0 13.6 0
Near mouth 2009 July 20.9 11.6 16.2 3]
(JC1) 2009 Aug 19.8 13.6 16.4 31
2009 Sept 17.5 11.4 15.5 30}
NFFR abv Bucks 2009 June 21.8 13.4 17.3 30]
Creek 2009 July 24.1 16.6 20.6 31
(NF12) 2009 Aug 23.5 18.6 21.0 31
2009 Sept 21.7 15.9 19.3 30}
Bucks Creek 2009 June 19.0 10.4 13.7 3]|)
Near Mouth 2009 July 21.7 11.9 16.5 3
(BUCK1) 2009 Aug 20.4 12.6 16.0 31
2009 Sept 17.4 9.0 14.2 30
Bucks Creek 2009 June 15.8 11.8 13.1 2p
Powerhouse 2009 July 16.7 13.4 14.2 2
(BUCK?2) 2009 Aug 15.0 12.4 13.2 31
2009 Sept 15.9 11.9 12.6 30
NFFR abv Rock 2009 June 21.6 13.3 16.7 3
Creek Powerhouse 2009 July 22.8 16.6 19.3 31
(NF13) 2009 Aug 22.6 16.0 19.2 31
2009 Sept 21.0 14.7 17.9 30}
Rock Creek 2009 June 20.4 14.1 17.1 3p
Powerhouse 2009 July 23.1 17.9 20.6 1
(RC1) 2009 Aug 22.7 20.0 215 31
2009 Sept 21.2 17.7 19.7 30]
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Appendix C (Continued)

Hourly Temperaturesl Data
Station Year Month max Min mean Days
Rock Creek 2009 June 17.9 10.9 14.1 3P
Near mouth 2009 July 20.4 13.6 16.8 3]
(RC2) 2009 Aug 20.0 14.7 16.7 31
2009 Sept 17.2 12.3 15.4 30]
NFFR abv Grizzly 2009 June 20.1 14.2 17.0 30]
Creek 2009 July 22.4 17.9 20.0 31
(NF14) 2009 Aug 22.0 19.3 20.5 31
2009 Sept 20.8 16.3 18.8 30]
Grizzly Creek 2009 June 19.5 11.2 14.5 30
Near mouth 2009 July 22.2 14.1 17.9 3]
(GR1) 2009 Aug 21.6 14.8 17.6 31
2009 Sept 18.4 11.9 15.7 30]
NFFR at NF-56 2009 June -- -- -- 0
(NF15) 2009 July -- -- -- 0
2009 Aug 22.3 18.7 20.3 18
2009 Sept 21.1 15.8 18.8 30]
NFFR abov Cresta 2009 June 21.4 14.1 17.2 301
Powerhouse 2009 July 23.6 17.2 20.4 3L
(NF16) 2009 Aug 23.3 18.5 20.6 31
2009 Sept 21.3 15.6 18.9 30]
Cresta 2009 June 20.0 14.1 17.0 39
Powerhouse 2009 July 22.7 18.2 20.3 ] |
(CR1) 2009 Aug 22.2 19.7 21.0 31
2009 Sept 21.2 16.7 19.6 30]
Middle Fork 2009 June -- -- -- 0
Feather River 2009 July 24.6 20.5 22.6 5
At Milsap Bar 2009 Aug 24.1 17.4 20.2 31
(MB1) 2009 Sept 20.9 13.9 17.9 30]

1. Vvalues are based on hourly average data, montistatatrepresent the maximum, minimum, and
mean based on these hourly average temperatu@sex&mple, the maximum June temperature
represents the maximum hourly average temperataesuaned in June.
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8 APPENDIXD

SUMMARY OF PROFILE DATA FROM LAKE ALMANOR

AND BUTT VALLEY RESERVOIR
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APPENDIX D1 — ROUTINE LAKE PROFILE DATA — LA1-P1

LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q
4495.0 15.9 4496.7 19.4 4495.1 22.2 4491.6 21.8 4488.9 15.6
4494.6 15.9 4495.7 19.4 4494.8 22.2 4491.2 21.8 4488.6 15.6
4494 .4 15.8 4494.7 19.3 4494.5 22.2 4490.8 21.8 4488.2 15.6
4494.1 15.8 4493.8 19.3 4494.1 22.2 4490.5 21.8 4487.9 15.6
4493.7 15.8 4492.9 19.3 4493.8 22.2 4490.3 21.8 4487.6 15.6
4493.4 15.8 4492.0 19.2 4493.4 22.2 4490.2 21.8 4487 .4 15.6
4493.1 15.8 4491.2 19.2 4493.1 22.2 4489.5 21.8 4487.0 15.6
4492.8 15.8 4490.2 19.1 4492.8 22.1 4489.1 21.8 4486.6 15.6
4492 .4 15.8 4489.3 19.0 4492 .4 22.1 4488.7 21.8 4486.3 15.6
4492.1 15.5 4488.4 19.0 4492.2 22.1 4488.3 21.8 4485.9 15.6
4491.6 15.3 4487.5 18.9 4491.8 22.1 4487.9 21.8 4485.7 15.6
4491.3 15.1 4486.7 18.8 4491.5 22.1 4487.5 21.8 4485.3 15.6
4491.1 15.0 4485.5 18.7 4491.1 22.1 4487.2 21.8 4484.9 15.6
4490.9 14.9 4484.6 18.7 4490.8 22.1 4487.0 21.8 4484.5 15.6
4490.6 14.8 4483.8 18.6 4490.5 22.1 4486.9 21.8 4484.2 15.6
4490.3 14.7 4482.9 18.5 4490.2 22.1 4486.4 21.8 4484.0 15.6
4490.0 14.6 4482.1 18.3 4489.9 22.0 4485.9 21.8 4483.6 15.6
4489.6 14.6 4481.1 18.2 4489.5 22.0 4485.4 21.8 4483.3 15.6
4489.2 14.5 4480.3 18.1 4489.2 22.0 4485.0 21.8 4483.1 15.6
4488.9 14.5 4479.5 18.1 4488.9 22.0 4484.6 21.8 4482.6 15.6
4488.7 14.5 4478.7 18.1 4488.5 22.0 4484.3 21.8 4482.2 15.6
4488.3 14.5 4477.8 18.0 4488.2 22.0 4484.0 21.8 4482.0 15.6
4488.0 14.4 4477.0 18.0 4487.9 22.0 4483.9 21.8 4481.7 15.6
4487.7 14.4 4476.1 17.9 4487.5 21.9 4483.3 21.8 4481.4 15.6
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LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q
4487.3 14.4 4475.4 17.9 4487.2 21.9 4482.8 21.8 4481.0 15.6
4487.0 14.4 4474.6 17.8 4486.8 21.9 4482.3 21.8 4480.6 15.6
4486.6 14.4 4473.8 17.8 4486.5 21.9 4481.9 21.7 4480.4 15.6
4486.3 14.4 4473.1 17.7 4486.2 21.9 4481.5 21.7 4480.0 15.6
4486.0 14.3 4472.3 17.5 4485.9 21.9 4481.3 21.7 4479.8 15.6
4485.6 14.3 4471.5 17.0 4485.5 21.9 4480.9 21.6 4479.3 15.6
4485.4 14.3 4470.7 16.3 4485.2 21.8 4480.2 21.6 4479.0 15.6
4485.0 14.3 4470.0 15.6 4484.9 21.8 4479.7 21.6 4478.7 15.6
4484.7 14.3 4469.2 14.9 4484.6 21.8 4479.2 21.6 4478.3 15.6
4484.4 14.2 4468.4 14.2 4484.2 21.8 4478.9 21.6 4478.1 15.6
4484.0 14.2 4467.4 13.6 4483.9 21.8 4478.8 21.6 4477.8 15.6
4483.7 14.2 4466.7 13.3 4483.6 21.8 4478.1 21.6 4477.4 15.6
4483.4 14.2 4466.0 13.1 4483.3 21.8 4477.6 21.6 4477.0 15.6
4483.1 14.1 4465.2 12.9 4482.9 21.8 4477.2 21.6 4476.6 15.6
4482.7 14.1 4464.4 12.7 4482.6 21.8 4476.5 21.6 4476.2 15.6
4482.4 14.0 4463.7 12.5 4482.3 21.8 4476.1 21.6 4476.2 15.6
4482.1 14.0 4462.9 12.3 4482.0 21.8 4475.9 21.6 4475.5 15.6
4481.7 13.9 4462.2 12.1 4481.6 21.8 4475.8 21.6 4475.5 15.6
4481.4 13.9 4461.4 12.0 4481.3 21.8 4475.1 21.6 4474.9 15.6
4481.0 13.8 4460.7 11.8 4481.0 21.8 44745 21.6 44747 15.6
4480.8 13.8 4460.0 11.6 4480.6 21.8 4474.1 21.6 4474.4 15.6
4480.4 13.7 4459.0 115 4480.3 21.8 4473.7 215 4474.0 15.6
4480.1 13.6 4458.2 11.4 4480.0 21.7 4473.3 215 4473.8 15.6
4479.7 13.5 4457.5 11.3 4479.7 21.7 4472.8 215 4473.6 15.6
4479.4 13.5 4456.8 11.2 4479.3 21.7 4472.5 215 4473.1 15.6
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LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q
4479.1 13.5 4456.0 11.1 4479.0 21.7 4472.3 215 4472.8 15.6
4478.8 13.4 4455.2 11.0 4478.7 21.7 4472.2 215 4472.5 15.6
4478.5 13.4 44545 10.9 4478.3 21.7 4471.6 215 4472.1 15.6
4478.1 13.4 4453.8 10.8 4478.0 21.7 4471.0 215 4471.9 15.6
4477.8 13.3 4453.1 10.8 4477.7 21.7 4470.5 21.4 4471.6 15.6
4477.5 13.3 4452 .4 10.7 4477.3 21.7 4470.1 21.3 4471.1 15.6
4477.1 13.3 4451.7 10.7 4477.1 21.7 4469.7 21.2 4471.0 15.6
4476.8 13.3 4450.7 10.6 4476.7 21.7 4469.2 21.1 4470.5 15.6
4476.5 13.2 4450.0 10.6 4476.4 21.7 4468.9 21.1 4470.2 15.6
4476.1 13.2 4449.3 10.6 4476.0 21.7 4468.8 21.0 4469.8 15.6
4475.7 13.2 4448.6 10.5 4475.7 21.7 4468.4 21.0 4469.3 15.6
4475.5 13.1 4447.9 10.5 4475.4 21.7 4467.9 21.0 4469.2 15.6
4475.2 13.1 4447.2 10.5 4475.0 21.7 4467.5 20.9 4469.0 15.6
4474.9 13.1 4446.5 10.4 4474.8 21.7 4467.1 20.9 4468.5 15.6
4474.6 13.0 4445.8 10.4 4474.4 21.7 4466.7 20.8 4468.3 15.6
4474.2 13.0 4445.1 10.3 4474.1 21.7 4466.3 20.6 4467.6 15.6
4473.8 13.0 4444.3 10.3 4473.8 21.7 4465.8 20.4 4467.6 15.6
4473.5 12.9 4443.6 10.2 4473.5 21.7 4465.5 20.2 4467.4 15.6
4473.2 12.9 4442.8 10.2 4473.1 21.7 4465.3 19.9 4467.0 15.6
4472.8 12.8 4442.1 10.2 4472.8 21.7 4464.8 19.7 4466.6 15.6
44725 12.8 4441.4 10.2 4472.4 21.7 4464.4 19.6 4466.3 15.6
4472.2 12.8 4440.7 10.2 4472.1 21.7 4463.9 19.3 4465.9 15.6
4471.9 12.7 4439.9 10.1 4471.8 21.7 4463.5 19.0 4465.6 15.6
4471.5 12.7 4439.2 10.1 4471.5 21.7 4463.0 18.6 4465.2 15.6
4471.2 12.6 4438.5 10.1 4471.1 21.7 4462.6 18.4 4464.9 15.6
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LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q
4470.9 12.6 4437.8 10.0 4470.8 21.6 4462.4 18.1 4464.6 15.6
4470.6 12.6 4437.1 9.9 4470.5 21.6 4462.4 17.9 4464.3 15.6
4470.3 12.5 4436.4 9.9 4470.1 21.6 4461.7 17.6 4464.0 15.6
4469.9 12.5 4435.7 9.8 4469.8 21.6 4461.2 17.3 4463.4 15.6
4469.6 12.5 4434.9 9.7 4469.5 21.5 4460.8 17.0 4463.2 15.6
4469.3 12.5 4434.1 9.7 4469.2 21.5 4460.2 16.7 4463.0 15.6
4468.9 12.4 4433.4 9.6 4468.8 21.4 4459.7 16.5 4462.8 15.6
4468.5 12.4 4432.6 9.6 4468.5 21.3 4459.4 16.4 4462.3 15.6
4468.2 12.4 4431.9 9.6 4468.2 21.0 4459.3 16.2 4461.9 15.6
4467.9 12.3 4431.3 9.6 4467.8 20.7 4459.0 15.9 4461.6 15.6
4467.6 12.3 4430.6 9.6 4467.5 20.5 4458.6 15.8 4461.4 15.6
4467.2 12.2 4430.0 9.6 4467.2 20.3 4458.1 15.6 4460.9 15.6
4466.9 12.2 4429.3 9.6 4466.9 20.1 4457.5 15.4 4460.4 15.6
4466.5 12.1 4428.6 9.5 4466.5 19.9 4457.0 15.1 4460.2 15.6
4466.3 12.1 4428.0 9.5 4466.2 19.8 4456.5 14.7 4460.1 15.6
4466.0 12.1 4427.1 9.5 4465.9 19.6 4456.2 14.5 4459.5 15.6
4465.6 12.0 4426.5 9.5 4465.5 19.4 4456.0 14.3 4459.4 15.6
4465.2 12.0 4425.9 9.5 4465.3 19.0 4455.6 14.0 4459.2 15.6
4465.0 12.0 4425.2 9.4 4464.9 18.4 4455.1 13.9 4458.7 15.6
4464.7 12.0 4424.8 9.4 4464.5 18.1 4454.6 13.8 4458.4 15.6
4464.3 11.9 4424.3 9.3 4464.3 17.5 4454.1 13.7 4458.0 15.6
4464.0 11.9 4423.8 9.3 4463.9 17.3 4453.7 13.5 4457.8 15.6
4463.6 11.9 4423.2 9.2 4463.6 16.8 4453.1 13.4 4457.0 15.6
4463.2 11.8 4422.5 9.2 4463.3 16.5 4452.9 13.3 4456.9 15.6
4463.1 11.8 4421.9 9.2 4462.9 16.0 4452.8 13.3 4456.3 15.6
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LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q
4462.7 11.7 4421.2 9.2 4462.6 15.5 4452.3 13.2 4456.0 15.6
4462.4 11.6 4420.4 9.1 4462.3 15.0 4451.9 13.1 4455.7 15.6
4462.1 115 4420.2 9.0 4462.0 14.6 4451.5 13.0 44555 15.6
4461.6 115 4461.6 14.1 4451.0 12.9 4455.2 .6 15
4461.3 11.4 4461.3 13.8 4450.5 12.8 4454.6 .6 15
4461.0 11.4 4460.9 135 4450.1 12.7 4454.4 .6 15
4460.7 11.3 4460.6 13.2 4449.6 12.6 4454.0 .6 15
4460.4 11.2 4460.3 12.9 4449.4 125 4453.8 .6 15
4460.0 11.1 4460.0 12.7 4449.2 125 4453.4 .6 15
4459.7 11.1 4459.6 12.6 4448.6 12.4 4453.3 .6 15
4459.4 11.0 4459.3 125 4448.1 12.4 4452.8 .6 15
4459.0 11.0 4459.0 12.4 44477 12.4 4452.3 .6 15
4458.8 10.9 4458.7 12.4 4447.2 12.3 4451.8 .6 15
4458.5 10.9 4458.3 12.3 4446.6 12.3 4451.6 .6 15
4458.1 10.8 4458.0 12.3 4446.2 12.2 4451.7 .6 15
4457.7 10.8 4457.6 12.2 4445.9 12.2 4451.4 .6 15
4457.3 10.8 4457.3 12.2 4445.8 12.1 4450.9 .6 15
4457.1 10.8 4457.0 12.1 44455 12.1 4450.5 .6 15
4456.8 10.7 4456.7 12.1 4445.1 12.1 4450.1 .6 15
4456.5 10.7 4456.4 12.1 44447 12.1 4449.7 .6 15
4456.1 10.7 4456.1 12.0 44442 12.0 44495 .6 15
4455.8 10.7 4455.7 12.0 4443.8 12.0 4449.1 .6 15
4455.4 10.7 4455.4 11.9 4443.4 12.0 4448.8 .6 15
4455.1 10.7 4455.1 11.9 4443.1 11.9 4448.5 .6 15
4454.8 10.6 4454.7 11.8 4443.0 11.9 4448.1 .6 15
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LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation

(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8

Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q
4454.4 10.6 4454.4 11.8 4442.5 11.9 4448.0 .6 15
4454.0 10.6 4454.1 11.7 4442.0 11.9 44477 515
4453.6 10.6 4453.8 11.6 4441.5 11.8 4447.3 .6 15
4453.3 10.6 4453.4 11.6 4441.0 11.8 4446.8 515
4453.0 10.6 4453.0 11.6 4440.5 11.8 4446.4 515
4452.8 10.5 4452.8 11.6 4440.2 11.8 4446.3 515
4452.6 10.5 4452 .4 11.6 4440.0 11.8 4445.8 515
4452.2 10.5 4452.1 11.5 4439.4 11.7 44455 515
4451.9 10.5 4451.8 11.5 4439.0 11.7 4445.2 515
4451.4 10.4 4451.5 11.5 4438.5 11.7 44447 415
4451.1 10.4 4451.1 115 4438.1 11.7 44442 315
4450.7 10.4 4450.8 115 4437.7 11.7 4444.1 215
4450.5 10.4 4450.5 11.4 4437.5 11.7 4444.0 115
4450.2 10.3 4450.1 11.4 4437.4 11.7 4443.4 .015
4449.9 10.3 4449.8 11.4 4436.9 11.7 4443.0 .015
4449.6 10.2 4449.5 11.4 4436.3 11.7 4442.9 914
4449.4 10.2 4449.2 11.4 4435.7 11.6 4442.4 914
4448.8 10.1 4448.8 11.4 4435.2 11.6 4442.3 .6 14
4448.6 10.1 4448.5 11.3 4434.7 11.6 4442.0 414
4448.1 10.1 4448.1 11.3 4434.3 11.6 4441.8 413
4447.8 10.0 4447.8 11.3 4434.0 11.6 4441.3 113
44475 10.0 44475 11.3 4433.6 11.6 4441.0 912
4447.2 10.0 4447.2 11.3 4433.2 11.6 4440.7 712
4447.0 10.0 4446.9 11.3 4432.6 11.6 4440.1 612
4446.5 10.0 4446.5 11.2 4432.1 115 4439.6 512
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LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation

(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8

Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q
4446.2 10.0 4446.2 11.2 4431.6 115 4440.0 412
4445.9 10.0 4445.8 11.2 4431.1 115 4439.4 312
4445.6 10.0 4445.6 11.2 4430.8 115 4439.0 312
4445.3 9.9 44452 11.2 4430.6 114 4438.7 312.
4445.0 9.9 44449 11.2 4430.5 114 4438.3 312.
4444.6 9.9 4444.6 11.2 4430.0 114 4438.0 312.
4444 .4 9.9 44443 11.2 4429.5 11.4 4437.6 312.
4444.1 9.9 4443.9 11.2 4429.0 11.4 4437.5 312.
4443.6 9.9 4443.6 11.2 4428.6 11.3 4437.0 312.
4443.2 9.8 4443.3 11.2 4428.1 11.3 4436.8 312.
4442.9 9.8 4442.9 11.2 4427.8 11.3 4436.5 312.
44427 9.7 4442.6 11.2 4427.3 11.3 4436.0 312.
4442 .4 9.7 4442.3 11.1 4426.9 11.3 4435.5 312.
4442.0 9.6 4441.9 11.1 4426.4 11.3 4435.6 312.
4441.7 9.6 4441.6 11.1 4425.8 11.3 4435.0 212.
4441.3 9.6 4441.3 11.1 4425.3 11.3 4434.8 212.
4441.0 9.6 4440.9 11.1 4424.8 11.3 4434.4 212.
4440.7 9.6 4440.6 11.1 4424 .4 11.2 4434.1 112.
4440.3 9.5 4440.3 11.1 4424.1 11.2 4433.9 112.
4440.1 9.5 4440.0 11.0 4423.9 11.2 4433.7 112.
4439.8 9.5 4439.6 11.0 4423.4 11.2 4433.1 012.
4439.3 9.5 4439.3 11.0 4422.9 11.2 4432.7 012.
4439.0 9.5 4438.9 11.0 4422.3 11.1 4432.4 012.
4438.6 9.5 4438.7 11.0 4421.7 11.0 4432.2 012.
4438.3 9.5 4438.3 11.0 4421.1 10.9 4431.9 012.
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LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation

(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8

Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q
4438.1 9.4 4438.0 11.0 4420.6 10.8 4431.5 911.
4437.8 9.4 4437.7 11.0 4431.4 11.9
4437.4 9.4 4437.3 11.0 4430.6 11.9
4437.0 9.4 4437.0 10.9 4430.4 11.9
4436.7 9.4 4436.7 10.9 4430.1 11.9
4436.3 9.4 4436.3 10.9 4429.7 11.9
4436.1 9.3 4436.0 10.9 4429.6 11.9
4435.7 9.3 4435.7 10.9 4429.2 11.8
4435.3 9.3 4435.4 10.9 4428.7 11.8
4435.0 9.2 4435.0 10.9 4428.6 11.8
4434.7 9.1 4434.7 10.9 4428.1 11.8
4434.4 9.1 4434.3 10.9 4427.5 11.8
4434.1 9.0 4434.1 10.9 4427.9 11.8
4433.9 9.0 4433.8 10.9 4427.1 11.8
4433.5 8.9 4433.4 10.9 4426.9 11.8
4433.1 8.9 4433.1 10.8 4426.6 11.8
4432.7 8.9 4432.7 10.8
4432.3 8.8 4432.4 10.8
4432.0 8.8 4432.1 10.8
4431.8 8.8 4431.8 10.8
4431.5 8.8 4431.4 10.8
4431.1 8.8 4431.1 10.7
4430.9 8.8 4430.8 10.7
4430.4 8.8 4430.4 10.7
4430.2 8.8 4430.1 10.7
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LA1-P1 - Lake Almanor near Canyon Dam Latitude 40° 10.636'N Longitude 121° 05.256'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:04 06/19/09 08:35 07/24/09 09:29 2889 09:00 10/06/09 09:04
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4496.7 4486.5 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft)  Temp. (°C) Elevation (ft.) mp. (°C) Elevation (ft.) Temp. (°Q

4429.8 8.7 4429.8 10.7
4429.5 8.6 4429.5 10.7
4429.3 8.5 4429.2 10.7

4428.8 10.7

4428.5 10.7

4428.2 10.7

4427.8 10.7

4427.5 10.7

4427.1 10.7

4426.8 10.7

4426.5 10.7

4426.1 10.7

4425.8 10.7

44255 10.7

4425.2 10.7

4424.9 10.6

4424.5 10.6

4424.2 10.6

4423.9 10.5

4423.6 10.5

4423.2 10.4

4422.9 10.3

4422.6 10.1

4422.2 10.0

4422.0 9.9
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APPENDIX D1 — ROUTINE LAKE PROFILE DATA — LA-P2

LA-2 - Prattville Intake Latitude 40° 12.794'N Longitude 121°09.745'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 12:02 06/19/09 09:53 07/24/09 10:54 28&9 11:59 10/06/09 11:24
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft.)  Temp. (°C) Elevation (ft.) emp. (°C) Elevation (ft.) Temp. (°C
4495.0 15.1 4496.1 19.0 4495.1 22.4 4491.8 21.6 4488.3 15.2
4494.6 14.9 4495.2 18.9 44947 22.4 4491.4 215 4488.1 15.2
4494.2 14.7 4494.1 18.9 4494.5 22.4 4491.1 215 4487.9 15.2
4493.9 14.5 4493.2 18.9 4494.1 22.4 4490.8 215 4487.6 15.2
4493.6 14.4 4492.7 18.8 4493.7 22.4 4490.5 215 4487.2 15.2
4493.2 14.3 4492.2 18.8 4493.4 22.4 4490.0 215 4486.7 15.2
4492.6 14.3 4491.7 18.8 4493.1 22.4 4489.7 215 4486.5 15.2
4492.1 14.2 4490.6 18.8 4492.8 22.3 4489.5 215 4486.3 15.2
4491.5 141 4489.9 18.8 4492.4 22.3 4489.2 215 4486.0 15.2
4491.0 14.0 4489.4 18.7 4492.1 22.3 4488.6 215 4485.5 15.2
4490.3 13.9 4489.1 18.7 4491.8 22.3 4488.0 21.4 4485.3 15.3
4489.9 13.8 4488.4 18.6 4491.3 22.3 4487.2 21.4 4485.0 15.2
4489.4 13.8 4487.6 18.4 4491.1 22.3 4486.4 21.4 4484.6 15.2
4489.0 13.7 4486.7 18.2 4490.8 22.3 4485.6 21.4 4484.2 15.2
4488.6 13.6 4485.8 18.1 4490.4 22.3 4484.8 21.4 4483.9 15.2
4488.2 13.6 4484.9 18.0 4490.1 22.2 4483.9 21.3 4483.7 15.2
4487.9 135 4484.0 18.0 4489.7 22.2 4482.9 21.3 4483.3 15.2
4487.5 134 4483.3 17.9 4489.5 22.2 4482.1 21.3 4482.7 15.2
4487.2 134 4482.3 17.9 4489.0 22.2 4481.2 21.2 4482.3 15.2
4486.8 134 4481.4 17.8 4488.7 22.2 4480.5 21.2 4482.1 15.2
4486.3 13.3 4480.7 17.7 4488.5 22.2 4479.7 21.2 4482.0 15.2
4485.6 13.3 4480.1 17.7 4488.1 22.1 4479.0 21.2 4481.7 15.2
4485.1 13.2 4479.4 17.6 4487.9 22.1 4477.9 21.1 4481.3 15.2
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LA-2 - Prattville Intake Latitude 40° 12.794'N Longitude 121°09.745'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 12:02 06/19/09 09:53 07/24/09 10:54 2889 11:59 10/06/09 11:24
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft.)  Temp. (°C) Elevation (ft.) emp. (°C) Elevation (ft.) Temp. (°C
4484.5 13.2 4478.9 17.6 4487.4 22.1 4477.2 21.1 4481.0 15.2
4483.9 13.2 4478.2 17.6 4487.2 22.1 4476.4 21.1 4480.7 15.2
4483.4 13.2 4477.5 17.6 4486.6 221 4475.7 21.0 4480.3 15.2
4482.8 13.1 4476.8 17.5 4486.2 221 4475.0 21.0 4479.9 15.2
4482.3 13.1 4476.0 17.4 4486.1 221 4474.3 21.0 4479.8 15.2
4481.7 13.1 4475.3 17.3 4485.8 221 4473.6 21.0 4479.4 15.2
4481.2 13.1 4474.3 17.2 4485.4 22.1 4472.9 21.0 4479.0 15.2
4480.7 13.1 4473.5 17.1 4485.0 22.1 4472.2 21.0 4478.7 15.2
4480.2 13.1 4472.7 16.9 4484.7 22.0 4471.6 21.0 4478.4 15.2
4479.5 13.0 4471.9 16.7 4484.6 22.0 4470.8 20.9 4478.0 15.2
4479.0 13.0 4471.2 16.3 4483.9 22.0 4470.1 20.8 4477.7 15.2
4478.4 13.0 4470.4 15.7 4483.7 22.0 4469.6 20.8 4477.4 15.2
4477.9 13.0 4469.7 14.9 4483.6 22.0 4469.1 20.8 4476.9 15.2
4477.4 13.0 4469.0 14.3 4483.3 22.0 4468.7 20.8 4476.6 15.2
4476.8 13.0 4468.3 14.0 4482.9 22.0 4468.2 20.8 4476.5 15.2
4476.3 13.0 4467.4 13.8 4482.5 22.0 4467.7 20.8 4476.0 15.2
4475.7 12.9 4466.6 13.6 4482.2 22.0 4467.2 20.8 4475.8 15.2
4475.2 12.9 4465.6 13.3 4481.9 22.0 4466.6 20.8 4475.5 15.2
4474.7 12.9 4464.8 13.2 4481.6 22.0 4466.1 20.7 4475.2 15.2
4474.2 12.9 4464.2 13.1 4481.2 21.9 4465.4 20.7 4474.8 15.2
4473.6 12.8 4463.6 13.0 4480.9 21.9 4464.8 20.6 4474 .4 15.2
4473.1 12.8 4463.0 12.9 4480.6 21.9 4464.1 20.4 4474.1 15.2
4472.6 12.8 4462.2 12.8 4480.3 21.8 4463.6 20.1 4473.7 15.2
4472.1 12.8 4461.5 12.7 4479.8 21.7 4463.0 19.9 4473.5 15.2
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LA-2 - Prattville Intake Latitude 40° 12.794'N Longitude 121°09.745'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 12:02 06/19/09 09:53 07/24/09 10:54 2889 11:59 10/06/09 11:24
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft.)  Temp. (°C) Elevation (ft.) emp. (°C) Elevation (ft.) Temp. (°C
4471.7 12.7 4460.7 12.7 4479.5 21.7 4462.3 19.8 4473.2 15.2
4471.2 12.7 4459.8 125 4479.2 21.7 4461.6 19.5 4472.6 15.2
4470.8 12.7 4459.0 12.4 4478.9 21.6 4461.0 18.8 4472.3 15.2
4470.4 12.6 4458.2 12.3 4478.6 21.6 4460.3 18.2 4472.1 15.2
4470.0 12.6 4457.2 12.0 4478.3 21.6 4459.7 17.6 4471.7 15.2
4469.6 12.6 4456.3 11.8 4477.9 21.6 4459.0 17.0 4471.6 15.2
4469.3 125 4455.8 115 4477.7 21.6 4458.3 16.4 4471.1 15.2
4468.7 125 4455.3 10.9 4477.2 21.6 4457.7 15.9 4470.9 15.2
4468.3 12.4 44547 10.3 4476.9 21.6 4456.9 15.3 4470.5 15.2
4467.9 12.3 4455.0 10.1 4476.7 21.5 4456.3 14.8 4470.3 15.2
4467.5 12.2 4476.3 215 4455.9 14.3 4469.9 .2 15
4467.1 12.1 4475.9 215 4455.3 13.7 4469.4 .2 15
4466.6 11.9 4475.8 215 4454.6 12.3 4469.2 .2 15
4466.0 11.9 4475.1 215 4454.7 11.4 4469.0 .2 15
4465.3 11.8 4474.6 215 4468.6 15.2
4464.7 11.7 4474.4 215 4468.3 15.2
4464.1 11.6 4474.0 215 4468.0 15.2
4463.2 115 4473.6 215 4467.4 15.2
4462.4 11.3 4473.3 215 4467.1 15.2
4461.8 11.1 4473.0 215 4466.9 15.2
4461.1 10.9 4472.6 21.5 4466.6 15.2
4460.6 10.7 4472.2 21.5 4466.2 15.2
4459.8 10.6 4471.8 215 4465.9 15.2
4459.1 10.5 4471.7 21.5 4465.6 15.2
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LA-2 - Prattville Intake Latitude 40° 12.794'N Longitude 121°09.745'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 12:02 06/19/09 09:53 07/24/09 10:54 2889 11:59 10/06/09 11:24
Elevation Elevation Elevation Elevation Elevation

(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft.)  Temp. (°C) Elevation (ft.) emp. (°C) Elevation (ft.) Temp. (°C
4458.5 10.4 4471.4 215 4465.3 15.2
4457.9 10.3 4470.9 215 4464.9 15.2
4457 .4 10.2 4470.7 215 4464.7 15.2
4456.9 10.1 4470.3 21.3 4464.3 15.2
4456.4 10.0 4470.0 21.1 4464.1 15.2
4455.6 10.0 4469.6 20.9 4463.5 15.2
4455.1 10.0 4469.4 20.7 4463.1 15.2
4454.8 9.8 4469.2 20.4 4462.8 15.2

4468.7 20.2 4462.7 15.2

4468.4 19.9 4462.4 15.1

4468.1 19.4 4462.0 15.1

4467.8 19.1 4461.7 15.1

4467.3 18.6 4461.4 15.1

4467.2 18.4 4460.9 15.1

4466.7 17.9 4460.6 15.1

4466.4 17.6 4460.4 15.1

4466.1 17.2 4460.1 15.1

4465.8 16.7 4459.7 15.1

4465.4 16.2 4459.4 15.1

4465.1 16.1 4458.9 15.1

4464.7 16.0 4458.6 15.1

4464.5 15.8 4458.3 15.1

4464.1 15.6 4458.0 15.1

4463.8 15.5 4457.8 15.1
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LA-2 - Prattville Intake Latitude 40° 12.794'N Longitude 121°09.745'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 12:02 06/19/09 09:53 07/24/09 10:54 2889 11:59 10/06/09 11:24
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft.)  Temp. (°C) Elevation (ft.) emp. (°C) Elevation (ft.) Temp. (°C
4463.4 15.3 4457.3 15.1
4463.3 15.1 4457.0 15.1
4462.8 14.9 4456.7 15.1
4462.3 14.7 4456.4 15.1
4462.1 14.5 4456.2 15.1
4461.8 14.2 4455.8 15.1
4461.5 14.1 4455.3 15.1
4461.1 13.9 4455.1 15.0
4460.8 13.8 4454.8 15.0
4460.7 13.7 44545 13.3
4460.2 13.5
4459.8 13.5
4459.5 13.4
4459.3 13.3
4458.9 13.2
4458.5 13.2
4458.1 13.1
4457.9 13.0
4457.7 12.7
4457.2 12.5
4456.9 12.3
4456.6 12.2
4456.4 12.1
4455.9 12.0
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LA-2 - Prattville Intake Latitude 40° 12.794'N Longitude 121°09.745'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 12:02 06/19/09 09:53 07/24/09 10:54 28&9 11:59 10/06/09 11:24
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TempQ) Elevation (ft.)  Temp. (°C) Elevation (ft.) emp. (°C) Elevation (ft.) Temp. (°C
4455.6 11.9
4455.3 11.7
4455.1 11.1
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APPENDIX D1 — ROUTINE LAKE PROFILE DATA — LA-P6

LA1-P6 - Almanor West (P4) Latitude 40°15.445'N Longitude 121°10.807'W

Date Time Date Time Date Time Date Time Date mdi

05/16/09 11:35 06/19/09 09:40 07/24/09 10:33 28R9 11:47 10/06/09 10:59
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.)  Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°

4495.0 13.6 4496.7 18.6 4495.0 22.7 4491.7 21.4 4488.8 14.5
4494.5 135 4496.0 18.5 4494.6 22.7 4491.3 21.3 4488.5 145
4494.2 135 4495.7 18.5 4494 .4 22.7 4490.9 21.3 4488.0 145
4493.7 134 4494.7 18.4 4494.1 22.6 4490.7 21.3 4487.7 14.5
4493.3 134 4493.8 18.3 4493.9 22.6 4490.5 21.2 4487.3 14.5
4492.7 13.3 4492.8 18.3 4493.5 22.6 4490.2 21.2 4487.0 14.5
4492.3 13.3 4491.7 18.2 4493.0 22.6 4489.8 21.2 4486.7 14.5
4491.8 13.3 4491.0 18.1 4492.7 22.6 4489.4 21.2 4486.3 145
4491.3 13.3 4490.1 18.0 4492.5 22.6 4489.1 21.2 4485.9 145
4490.9 13.2 4489.2 18.0 4492.1 22.6 4488.9 21.2 4485.6 145
4490.4 13.2 4488.1 17.9 4491.7 22.6 4488.6 21.1 4485.2 145
4490.0 13.2 4487.2 17.9 4491.3 22.6 4488.2 21.1 4484.8 14.5
4489.6 13.2 4486.2 17.9 4491.1 22.6 4487.7 21.1 4484.4 14.5
4489.1 13.2 4485.6 17.8 4490.8 22.6 4487.4 21.1 4484.0 14.5
4488.5 13.1 4484.8 17.8 4490.3 22.6 4487.1 21.1 4483.6 14.5
4488.1 131 4483.9 17.8 4490.0 22.6 4486.9 21.1 4483.2 145
4487.5 131 4483.0 17.8 4489.6 22.6 4486.6 21.1 4482.8 145
4487.0 131 4481.8 17.8 4489.5 22.6 4486.2 21.1 4482.6 145
4486.5 131 4481.0 17.7 4489.2 22.5 4485.8 21.1 4482.2 145
4486.1 13.0 4480.7 17.6 4488.8 22.5 4485.6 21.1 4481.8 14.5
4485.6 13.0 4480.6 17.6 4488.5 22.5 4485.3 21.1 4481.4 14.5
4485.0 13.0 4480.0 175 4488.1 22.5 4484.9 21.1 4481.0 14.5
4484.6 13.0 4479.3 17.2 4487.9 22.5 4484.6 21.0 4480.6 14.5
4484.1 12.9 4478.4 17.0 4487.5 22.5 4484.3 21.0 4480.3 145
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LA1-P6 - Almanor West (P4) Latitude 40°15.445'N Longitude 121°10.807'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 11:35 06/19/09 09:40 07/24/09 10:33 2889 11:47 10/06/09 10:59
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°
4483.6 12.9 4477.5 16.8 4487.1 225 4483.9 21.0 4479.8 14.5
4483.2 12.9 4476.5 16.7 4486.9 225 4483.6 21.0 4479.6 14.4
4482.7 12.9 4475.6 16.6 4486.5 225 4483.2 21.0 4479.3 14.4
4482.1 12.8 4474.6 16.4 4486.2 225 4482.9 21.0 4479.0 14.4
4481.6 12.8 4473.8 16.1 4485.9 225 4482.6 21.0 4478.7 14.4
4481.0 12.8 4472.8 15.9 4485.5 225 4482.3 21.0 4478.4 14.4
4480.5 12.8 4472.2 15.2 4485.2 225 4482.0 20.9 4478.1 14.4
4479.9 12.8 4471.9 14.7 4484.8 225 4481.6 20.9 4477.7 14.4
4479.3 12.7 4471.5 14.5 4484.5 225 4481.3 20.9 4477.3 14.4
4478.8 12.7 4470.8 14.4 4484.2 22.4 4480.9 20.9 4476.9 14.4
4478.3 12.7 4470.1 14.2 4484.0 22.4 4480.6 20.9 4476.5 14.4
4477.8 12.7 4469.0 13.9 4483.6 22.4 4480.3 20.9 4476.1 14.4
4477.3 12.6 4483.1 22.4 4480.0 20.9 4475.7 414
4476.8 12.6 4482.8 22.3 4479.7 20.8 4475.3 414
4476.2 12.5 4482.6 22.3 4479.3 20.8 4474.9 414
4475.6 125 4482.3 22.2 4479.0 20.8 44745 314
4475.1 125 4481.9 22.2 4478.6 20.8 4474.1 314
4474.6 125 4481.5 22.1 4478.3 20.8 4473.7 314
4474.0 125 4481.2 22.1 4478.0 20.8 4473.3 314
4473.4 12.5 4481.0 22.1 4477.6 20.8 4472.9 314
4472.8 12.4 4480.6 22.1 4477.3 20.8 4472.4 314
4472.3 12.3 4480.3 22.1 4476.9 20.7 4472.0 314
4471.6 12.0 4479.9 22.1 4476.7 20.7 4471.7 314
4471.0 11.7 4479.6 22.1 4476.4 20.7 4471.3 314
4470.3 11.6 4479.4 22.1 4475.9 20.7 4470.9 314
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LA1-P6 - Almanor West (P4) Latitude 40°15.445'N Longitude 121°10.807'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 11:35 06/19/09 09:40 07/24/09 10:33 2889 11:47 10/06/09 10:59
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°
4469.5 11.3 4478.9 22.0 4475.7 20.7 4470.6 314
4469.3 11.1 4478.6 22.0 4475.4 20.6 4470.2 314
4478.3 22.0 4475.1 20.6 4469.8 14.3
4478.0 22.0 4474.8 20.6 4469.6 14.3
4477.7 21.9 4474.4 20.6
4477.3 21.8 4474.0 20.6
4476.9 21.8 4473.6 20.5
4476.5 21.7 4473.4 20.5
4476.4 21.6 4473.1 20.5
4476.1 215 4472.8 20.5
4475.6 21.2 4472.3 20.5
4475.4 21.1 4472.0 20.5
4475.1 20.9 4471.7 20.5
4474.6 20.7 4471.5 20.5
4474.3 20.6 4471.1 20.5
4474.0 20.4 4470.7 20.5
4473.8 20.3 4470.4 20.5
4473.3 20.0 4470.0 20.5
4473.0 19.7 4469.8 20.5
4472.7 19.4 4469.6 20.5
4472.4 19.1
4471.9 18.8
4471.6 18.7
4471.4 18.6
4471.1 18.4
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LA1-P6 - Almanor West (P4) Latitude 40°15.445'N Longitude 121°10.807'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 11:35 06/19/09 09:40 07/24/09 10:33 2889 11:47 10/06/09 10:59
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4495.1 4484.9 4491.9 4481.7 4489.0 4478.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°
4470.7 18.3
4470.5 18.1
4470.0 18.0
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APPENDIX D1 — ROUTINE LAKE PROFILE DATA — LA-P3

LA1-P8 - Green Roof (P3) Latitude 40° 8404'N Longitude 121° 06.8098'W

Date Time Date Time Date Time Date Time Date mdi

05/16/09 10:55 06/19/09 09:17 07/24/09 10:08 2087 09:10 10/06/07 09:01
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4494.4 4484.2 4492.0 4481.8 4490.0 4479.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°Q)

4495.2 14.3 4496.3 18.9 4495.1 22.6 4491.8 21.5 4488.5 155
4494.7 14.3 4496.0 18.9 4494.6 22.6 4491.5 215 4488.3 155
4494.3 14.3 4495.6 18.9 4494 .4 22.6 4491.1 215 4487.6 155
4494.2 14.2 4495.2 18.9 4494.1 22.6 4490.7 21.5 4487.3 155
4493.9 14.1 4494.6 18.9 4493.8 22.6 4490.4 21.5 4486.9 155
4493.4 14.0 4493.6 18.8 4493.4 22.6 4490.2 21.4 4486.5 155
4493.1 14.0 4493.2 18.8 4493.1 22.6 4489.7 21.4 4486.1 155
4492.9 13.9 4492.7 18.8 4492.7 22.6 4489.3 21.4 4485.9 155
4492.4 13.8 4491.9 18.8 4492.4 22.6 4489.1 21.4 4485.4 155
4492.1 13.7 4491.1 18.8 4492.1 22.6 4488.8 21.4 4484.7 155
4491.8 13.7 4490.2 18.8 4491.8 22.6 4488.6 21.4 4484.3 155
4491.5 13.6 4489.8 18.6 4491.4 22.6 4488.1 21.4 4484.2 155
4491.1 135 4489.3 18.5 4491.1 22.6 4487.8 21.4 4483.8 155
4490.8 135 4488.7 18.4 4490.7 22.6 4487.5 21.4 4483.4 155
4490.6 134 4487.8 18.3 4490.4 22.6 4487.1 21.4 4483.0 155
4490.3 134 4486.9 18.3 4490.1 22.6 4486.8 21.4 4482.8 155
4489.9 134 4485.5 18.2 4489.8 22.5 4486.3 21.4 4482.7 155
4489.5 13.3 4484.6 18.2 4489.4 22.5 4486.0 21.4 4482.2 155
4489.0 13.3 4483.9 18.0 4489.1 22.5 4485.7 21.4 4481.9 155
4488.7 13.3 4482.9 17.8 4488.7 22.5 4485.5 21.4 4481.7 155
4488.4 13.2 4482.0 175 4488.5 22.5 4485.1 21.4 4481.2 155
4488.3 13.2 4481.1 17.4 4488.2 22.5 4484.8 21.4 4480.8 155
4488.0 13.2 4480.2 17.3 4487.9 22.5 4484.3 21.4 4480.3 155
4487.7 13.2 4479.2 171 4487.5 22.5 4483.9 21.4 4480.0 155
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LA1-P8 - Green Roof (P3) Latitude 40° 8404'N Longitude 121° 06.8098'W

Date Time Date Time Date Time Date Time Date mdi

05/16/09 10:55 06/19/09 09:17 07/24/09 10:08 2087 09:10 10/06/07 09:01
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4494.4 4484.2 4492.0 4481.8 4490.0 4479.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°

4487.3 13.1 4478.3 16.8 4487.1 225 4483.5 21.4 4479.6 15.5
4487.0 13.1 4477.5 16.4 4486.9 225 4483.2 21.4 4479.1 15.5
4486.7 13.1 4476.6 16.0 4486.5 225 4482.9 21.4 4478.9 15.5
4486.3 13.1 4475.5 15.3 4486.2 225 4482.5 21.4 4478.6 15.5
4485.9 13.0 4474.8 14.8 4485.9 225 4482.4 21.4 4478.0 15.5
4485.5 13.0 4474.1 14.4 4485.4 225 4481.8 21.4 4477.6 15.5
4485.2 13.0 4473.4 14.1 4485.3 225 4481.5 21.4 4477.3 15.5
4485.0 13.0 4472.7 13.9 4484.8 225 4481.3 21.4 4477.1 15.5
4484.7 12.9 4471.8 13.7 4484.6 225 4480.9 21.4 4476.6 15.5
4484.3 12.9 4471.0 13.5 4484.1 225 4480.5 21.4 4476.4 15.5
4483.9 12.9 4470.2 13.2 4483.9 225 4480.2 21.4 4476.0 15.5
4483.6 12.9 4469.4 12.8 4483.5 225 4480.0 21.4 4475.5 15.5
4483.2 12.9 4468.7 12.6 4483.1 225 4479.4 21.4 4475.0 15.5
4483.0 12.8 4467.9 12.3 4483.0 225 4479.1 21.4 4474.8 15.5
4482.7 12.8 4466.7 12.1 4482.5 225 4478.8 21.4 4474.3 15.5
4482.3 12.7 4465.9 11.9 4482.3 225 4478.6 21.4 4473.7 15.5
4481.9 12.7 4465.1 11.7 4481.9 225 4478.3 21.4 4473.3 15.5
4481.6 12.7 4464.3 11.6 4481.6 225 4478.0 21.4 4473.0 15.5
4481.3 12.6 4463.5 115 4481.2 225 4477.6 21.4 4472.8 15.5
4480.9 12.6 4462.8 11.4 4480.8 225 4477.3 21.4 4472.1 15.5
4480.6 12.5 4462.1 11.3 4480.4 22.4 4477.0 21.4 4471.6 15.5
4480.3 12.5 4461.3 11.2 4480.2 22.3 4476.6 21.4 4471.4 15.5
4479.9 12.4 4460.5 11.1 4480.0 22.0 4476.4 21.4 4471.2 15.5
4479.5 12.4 4459.6 11.0 4479.5 21.7 4476.1 21.4 4470.5 15.5
4479.0 12.3 4458.6 10.9 4479.3 215 4475.7 21.4 4470.0 15.5

Spring Rivers Ecological Sciences, LLC February 2010

8-22

~



LA1-P8 - Green Roof (P3) Latitude 40° 8404'N Longitude 121° 06.8098'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:55 06/19/09 09:17 07/24/09 10:08 2087 09:10 10/06/07 09:01
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4494.4 4484.2 4492.0 4481.8 4490.0 4479.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°
4478.8 12.2 4457.6 10.7 4478.9 21.4 4475.4 21.4 4469.7 15.5
4478.3 12.1 4457.1 10.6 4478.6 21.4 4475.1 21.4 4469.3 15.5
4478.1 12.1 4456.4 10.5 4478.3 21.3 44747 21.4 4469.0 15.5
4477.7 12.0 4455.7 10.5 4477.9 21.3 4474.4 21.4 4468.6 15.5
4477.3 12.0 4455.0 10.4 4477.7 21.2 4474.0 21.4 4468.3 15.5
4477.0 11.9 4454.1 10.4 4477.4 21.1 4473.6 21.4 4468.1 15.5
4476.9 11.9 4453.4 10.3 4476.9 21.1 4473.3 21.4 4467.7 15.5
4476.5 11.9 44525 10.3 4476.7 21.1 4473.1 21.4 4467.1 15.5
4476.2 11.8 4451.8 10.3 4476.3 21.0 4472.7 21.4 4466.9 15.5
4475.7 11.8 4451.0 10.3 4476.0 21.0 4472.5 21.4 4466.6 15.5
4475.5 11.7 4450.3 10.3 4475.7 20.9 4472.2 21.4 4465.9 15.5
4475.2 11.6 4449.5 10.3 4475.2 20.8 4471.9 21.4 4465.5 15.5
4474.8 11.6 4448.8 10.3 4475.1 20.7 4471.4 21.4 4465.2 15.5
4474.2 11.5 4448.0 10.3 44747 20.6 4471.0 21.4 4464.8 15.5
4473.8 11.5 4447.2 10.3 4474.3 20.4 4470.7 21.4 4464.3 15.5
4473.2 11.4 4445.9 10.2 4474.1 20.2 4470.5 21.4 4464.1 15.5
4472.8 11.3 4473.7 20.1 4470.2 21.3 4464.0 515
4472.4 11.3 4473.4 19.9 4469.8 21.3 4463.5 515
4472.1 11.2 4473.0 19.7 4469.4 21.2 4463.1 515
4471.9 11.2 4472.6 19.5 4469.1 21.2 4462.7 515
4471.3 11.2 4472.4 19.3 4468.8 21.0 4462.5 515
4470.7 11.2 4472.0 19.0 4468.6 20.7 4462.1 515
4470.1 11.2 4471.7 18.8 4468.2 20.5 4461.6 515
4469.7 11.1 4471.5 18.5 4467.7 20.2 4461.3 515
4469.3 11.1 4471.0 18.3 4467.5 20.0 4461.0 515
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LA1-P8 - Green Roof (P3) Latitude 40° 8404'N Longitude 121° 06.8098'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:55 06/19/09 09:17 07/24/09 10:08 2087 09:10 10/06/07 09:01
Elevation Elevation Elevation Elevation Elevation

(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4494.4 4484.2 4492.0 4481.8 4490.0 4479.8

Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°
4469.0 11.1 4470.6 18.1 4467.2 19.6 4460.5 515
4468.7 11.0 4470.5 18.0 4466.9 19.3 4459.6 515
4468.4 11.0 4470.1 17.7 4466.5 19.1 4459.1 515
4468.1 10.9 4469.6 17.5 4466.2 18.9 4458.5 515
4467.8 10.9 4469.4 17.2 4465.9 18.7 4458.2 515
4467.4 10.8 4469.2 16.7 4465.6 18.5 4457.8 515
4466.8 10.7 4468.7 16.5 4465.2 18.4 4457.1 515
4466.2 10.7 4468.4 16.4 4464.8 18.2 4456.7 515
4465.8 10.6 4468.1 16.1 4464.4 18.0 4456.4 515
4465.3 10.6 4467.7 15.9 4464.2 18.0 4455.9 515
4464.9 10.6 4467.4 15.7 4463.9 17.8 4455 .4 515
4464.4 10.5 4467.2 15.4 4463.5 17.6 4455.1 515
4464.1 10.5 4466.7 15.3 4463.2 17.4 4454.9 515
4463.6 10.5 4466.4 15.2 4462.9 17.3 4454.8 515
4463.2 10.5 4466.1 15.1 4462.5 17.0 4454.3 515
4462.7 10.5 4465.8 14.9 4462.3 16.9 4453.8 515
4462.4 10.4 4465.4 14.9 4461.9 16.8 4453.6 515
4462.0 10.4 4465.1 14.8 4461.6 16.6 4453.4 515
4461.6 10.4 4464.9 14.7 4461.3 16.5 4452.9 515
4461.2 10.4 4464.4 14.6 4460.9 16.3 4452.5 515
4460.9 10.3 4464.1 14.5 4460.6 16.1 4452.2 415
4460.4 10.3 4463.9 14.4 4460.1 15.9 4451.9 415
4460.0 10.3 4463.4 14.3 4459.8 15.7 4451.4 415
4459.5 10.2 4463.2 14.3 4459.7 15.6 4450.8 415
4459.1 10.2 4462.8 14.2 4459.2 15.3 4450.3 415
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LA1-P8 - Green Roof (P3) Latitude 40° 8404'N Longitude 121° 06.8098'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:55 06/19/09 09:17 07/24/09 10:08 2087 09:10 10/06/07 09:01
Elevation Elevation Elevation Elevation Elevation

(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4494.4 4484.2 4492.0 4481.8 4490.0 4479.8

Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°
4458.6 10.2 4462.5 14.1 4459.0 15.1 4449.8 415
4458.4 10.2 4462.1 14.0 4458.6 14.9 4449.1 315
4458.0 10.2 4461.8 14.0 4458.2 14.5 4448.6 215
4457 .4 10.1 4461.6 13.8 4458.0 14.4 4448.2 .015
4457.0 10.1 4461.1 13.7 4457.7 14.1 4447.8 .014
4456.5 10.0 4460.9 13.7 4457.3 13.9 44475 113
4456.0 10.0 4460.6 13.6 4456.9 13.8 4447.1 812
4455.6 9.9 4460.2 13.5 4456.7 13.6 4446.8 7 12.
4455.0 9.9 4459.8 13.4 4456.3 13.5 4446.7 6 12.
4454.6 9.8 4459.6 13.3 4456.1 13.3
4454.1 9.8 4459.2 13.2 4455.6 13.3
4453.6 9.7 4458.8 13.1 4455.3 13.2
4453.1 9.7 4458.5 13.0 4455.1 13.1
4452.6 9.6 4458.2 12.9 4454.7 13.0
4452.0 9.6 4457.9 12.8 4454.4 12.9
4451.5 9.5 44575 12.8 4454.0 12.7
4451.1 9.5 4457.1 12.7 4453.6 12.6
4450.6 9.5 4456.9 12.6 4453.4 12.5
4450.4 9.5 4456.6 12.4 4453.0 12.3
4450.0 9.5 4456.2 12.3 4452.8 12.1
4449.5 9.5 4455.9 12.2 4452.4 12.0
4449.1 9.5 4455.6 12.1 4452.0 11.9
4448.7 9.5 4455.3 11.9 4451.7 11.9
4448.3 9.5 4454.9 11.7 4451.4 11.9
44477 9.5 4454.6 11.7 4451.1 11.8
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LA1-P8 - Green Roof (P3) Latitude 40° 8404'N Longitude 121° 06.8098'W
Date Time Date Time Date Time Date Time Date mdi
05/16/09 10:55 06/19/09 09:17 07/24/09 10:08 2087 09:10 10/06/07 09:01
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4495.3 4485.1 4496.7 4486.5 4494.4 4484.2 4492.0 4481.8 4490.0 4479.8
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°
4447 .4 9.5 4454.3 11.6 4450.7 11.8
4447.0 9.5 4454.1 115 4450.4 11.8
4446.9 9.5 44535 11.2 4450.1 11.8
4453.0 11.2 4449.8 11.8
4452.7 11.2 4449.4 11.8
4452 .4 11.1 4449.1 11.8
4452.2 11.1 4448.8 11.8
4451.9 11.1 4448.4 11.8
4451.6 11.1 4448.1 11.8
4451.4 11.1 4447.8 11.8
4450.9 11.1 44475 11.8
4450.6 11.1 4447.1 11.8
4450.3 11.1 4447.0 11.7
4450.2 11.1
4449.7 11.1
4449.3 11.1
4449.0 11.1
4448.7 11.1
4448.3 11.1
4448.0 11.1
4447.7 11.1
4447 .4 11.1
4447.0 11.1
4446.9 11.1
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APPENDIX D2 — ROUTINE LAKE PROFILE DATA — BV1-P1

BV1-P1 Butt Valley Reservoir near Caribou 1 intake

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:34 06/19/09 12:40 07/24/09 14271 08/28/09 13:34 10/06/09 14:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.2 4136.79 4126.59 4136.79 4126.54 4136.13 4125.93 4136.40 4126.2(

Elevation (ft.) Temp. (°C)

Elevation (ft.) Ten(8C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°(

4138.1 18.0 4136.3 20.2 4133.4 22.7 4135.5 21.9 4136.3 16.3
4137.5 17.8 4135.7 20.2 4133.1 22.4 4134.8 21.8 4136.0 16.3
4136.9 17.7 4135.0 20.1 4132.8 22.3 4134.1 21.7 4135.6 16.3
4136.1 17.6 4134.8 19.9 4132.3 22.3 4133.9 21.7 4135.4 16.3
4135.3 17.5 4134.7 19.7 4132.1 22.2 4133.6 21.7 4135.0 16.3
4134.6 17.3 4134.0 19.6 4131.8 22.2 4133.1 21.7 4134.6 16.3
4133.8 17.2 4133.2 19.4 4131.5 22.3 4132.3 21.7 4134.4 16.3
4133.1 17.1 4132.4 19.3 4131.2 22.2 4131.6 21.7 4134.0 16.3
4132.3 16.9 4131.6 19.2 4130.9 22.2 4131.3 21.6 4133.6 16.3
4131.7 16.5 4131.0 19.1 4130.4 22.2 4131.1 21.6 4133.4 16.3
4131.0 15.9 4130.7 19.1 4130.2 22.2 4130.5 21.6 4133.1 16.3
4130.4 15.4 4130.4 19.0 4129.9 22.2 4129.9 21.6 4132.8 16.3
4129.9 15.1 4129.8 19.0 4129.5 22.2 4129.3 215 4132.4 16.3
4129.5 14.7 4129.1 19.0 4129.2 22.2 4129.1 215 4132.0 16.3
4129.0 14.3 4128.5 18.9 4128.9 22.2 4128.6 21.4 4131.6 16.3
4128.6 14.1 4127.9 18.9 4128.7 22.2 4127.9 21.4 4131.4 16.3
4128.1 14.0 4127.4 18.8 4128.3 22.2 4127.0 21.4 4131.1 16.3
4127.7 13.9 4127.2 18.8 4127.8 22.2 4126.6 21.4 4130.8 16.3
4127.3 13.8 4126.7 18.7 4127.5 22.2 4126.2 21.4 4130.5 16.3
4126.9 13.7 4126.1 18.7 4127.2 22.2 4125.7 21.3 4130.1 16.3
4126.4 13.5 4125.6 18.7 4126.9 22.2 4124.9 21.3 4129.7 16.2
4125.7 13.0 4125.2 18.6 4126.7 22.2 4124.0 21.2 4129.4 16.2
4125.3 12.8 4124.5 18.4 4126.2 22.1 4123.3 21.2 4129.2 16.2
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BV1-P1 Butt Valley Reservoir near Caribou 1 intake

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:34 06/19/09 12:40 07/24/09 14271 08/28/09 13:34 10/06/09 14:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.2 4136.79 4126.54 4136.79 4126.54 4136.13 4125.93 4136.40 4126.2(

Elevation (ft.) Temp. (°C)

Elevation (ft.) Ten(3C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°(

4124.8 12.6 4124.2 18.3 4126.0 22.1 4122.8 21.2 4128.8 16.2
4124.3 12.4 4124.1 18.2 4125.6 22.1 4122.2 21.2 4128.5 16.2
4123.8 12.3 4123.6 18.1 4125.3 22.1 4121.4 211 4128.0 16.2
4123.4 12.2 4123.2 18.0 4124.9 22.1 4120.8 211 4127.7 16.2
4122.9 12.2 4122.7 17.8 4124.5 22.1 4120.2 211 4127.5 16.2
4122.4 12.1 4122.3 17.7 4124.3 22.0 4119.5 211 4127.1 16.2
4121.9 12.0 4121.8 17.5 4124.0 21.9 4119.0 211 4126.9 16.2
4121.4 11.9 4121.6 17.3 4123.7 214 4118.4 211 4126.5 16.2
4120.9 11.7 4121.2 17.1 4123.2 21.3 4118.0 211 4126.1 16.2
4120.2 11.5 4120.7 17.0 4122.9 21.3 4117.3 211 4125.8 16.2
4119.6 11.4 4120.3 16.9 4122.7 21.2 4116.7 211 4125.5 16.2
4119.0 11.3 4119.8 16.8 4122.4 21.2 4116.2 211 4125.2 16.2
4118.6 11.1 4119.3 16.7 4121.9 21.1 4115.7 211 4124.9 16.2
4118.1 11.1 4119.1 16.6 4121.7 21.1 4115.2 21.0 4124.6 16.2
4117.7 11.0 4118.6 16.5 4121.4 21.1 4114.7 21.0 4124.2 16.2
4117.2 11.0 4118.1 16.4 4121.0 21.1 4114.1 21.0 4123.7 16.2
4116.8 10.9 4117.5 16.3 4120.6 21.1 4113.4 21.0 4123.4 16.2
4116.3 10.9 4117.0 16.1 4120.2 21.1 4112.7 20.9 4123.1 16.2
4115.9 10.8 4116.5 15.9 4119.9 21.1 4112.2 20.9 4122.9 16.2
4115.4 10.8 4116.4 15.7 4119.7 21.1 4111.9 20.8 4122.6 16.2
4114.8 10.7 4115.7 15.5 4119.4 21.0 4111.3 20.8 4122.2 16.2
4114.4 10.6 4115.1 154 4119.0 21.0 4110.7 20.8 4121.9 16.2
4113.9 10.6 4114.5 15.2 4118.6 21.0 4110.1 20.8 4121.5 16.2
41135 10.5 4113.9 15.0 4118.4 20.9 4109.5 20.7 4121.2 16.2
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BV1-P1 Butt Valley Reservoir near Caribou 1 intake

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:34 06/19/09 12:40 07/24/09 14271 08/28/09 13:34 10/06/09 14:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.2 4136.79 4126.54 4136.79 4126.54 4136.13 4125.93 4136.40 4126.2(

Elevation (ft.) Temp. (°C)

Elevation (ft.) Ten(3C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°(

4113.1 10.4 4113.4 14.7 4118.1 20.9 4109.1 20.7 4120.9 16.1
4112.5 10.3 4113.1 14.5 4117.6 20.8 4108.5 20.7 4120.6 16.1
4112.1 10.3 4113.1 14.3 4117.4 20.8 4107.8 20.6 4120.3 16.1
4111.6 10.2 4112.5 14.2 4117.1 20.7 4107.1 20.5 4119.9 16.1
4111.1 10.2 4111.9 14.1 4116.7 20.7 4106.7 20.5 4119.5 16.1
4110.7 10.1 4111.3 13.9 4116.4 20.7 4106.4 20.5 4119.3 16.1
4110.2 10.1 4110.7 13.8 4116.2 20.7 4106.0 20.5 4118.9 16.1
4109.6 10.1 4110.2 13.6 4115.7 20.7 4105.4 20.5 4118.7 16.1
4109.2 10.1 4109.7 135 4115.4 20.7 4105.2 20.5 4118.2 16.1
4108.7 10.1 4109.5 13.4 4115.2 20.7 4104.7 20.5 4117.9 16.1
4108.3 10.0 4109.6 13.3 4114.8 20.6 4104.2 20.5 4117.7 16.1
4107.8 10.0 4108.8 13.2 4114.5 20.4 4103.8 20.5 4117.2 16.1
4107.3 10.0 4108.2 13.1 4114.1 20.2 4103.5 20.4 4117.0 16.1
4106.9 10.0 4107.6 13.0 4113.8 20.2 4103.1 20.4 4116.5 16.1
4106.4 10.0 4107.1 12.9 4113.5 20.2 4102.8 20.4 4116.3 16.1
4106.0 10.0 4106.5 12.8 4113.1 20.2 4102.5 20.4 4116.0 16.1
4105.5 9.9 4106.1 12.6 4112.8 20.1 4102.1 20.4 4115.6 16.1
4105.0 9.9 4105.7 12.5 4112.4 20.1 4101.5 20.3 4115.3 16.1
4104.4 9.9 4105.2 12,5 4112.2 20.1 4101.1 20.3 4115.0 16.1
4104.0 9.9 4104.7 12,5 4111.9 19.9 4100.9 20.2 4114.6 16.1
4103.6 9.8 4104.1 12,5 4111.6 19.8 4100.6 20.1 4114.2 16.1
4103.1 9.8 4103.7 12.4 4111.2 19.8 4114.0 116.
4102.7 9.8 4103.4 12.4 4110.8 19.8 4113.7 116.
4102.2 9.8 4102.9 12.4 4110.6 19.7 4113.3 116.
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BV1-P1 Butt Valley Reservoir near Caribou 1 intake

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:34 06/19/09 12:40 07/24/09 14271 08/28/09 13:34 10/06/09 14:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.2 4136.79 4126.54 4136.79 4126.54 4136.13 4125.93 4136.40 4126.2(

Elevation (ft.) Temp. (°C)

Elevation (ft.) Ten(3C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°(

4101.8 9.8 4102.3 12.3 4110.2 19.7 4113.1 116.
4101.4 9.8 4101.7 12.3 4109.9 19.7 4112.7 116.
4100.9 9.8 4101.1 12.2 4109.5 19.6 4112.3 116.
4100.5 9.7 4100.5 12.1 4109.2 19.6 4112.1 116.
4100.3 9.7 4099.9 12.1 4108.9 19.6 4111.7 116.
4099.9 9.7 4099.7 12.1 4108.6 19.6 4111.3 116.
4099.7 9.6 4099.7 12.0 4108.2 19.6 41111 116.
4099.4 9.6 4098.8 12.0 4107.9 19.6 4110.6 116.
4098.9 9.6 4098.5 12.0 4107.5 19.5 41104 116.
4098.2 9.6 4098.4 12.0 4107.2 19.5 4110.0 116.
4097.7 9.6 4098.0 12.0 4106.9 19.4 4109.8 116.
4097.1 9.5 4097.5 12.0 4106.5 19.3 4109.4 116.
4096.5 9.4 4106.3 19.3 4109.1 16.1
4095.8 9.4 4105.9 19.2 4108.7 16.1
4095.3 9.4 4105.5 19.1 4108.2 16.1
4094.7 9.3 4105.2 19.1 4107.9 16.1
4093.9 9.2 4105.0 19.0 4107.7 16.1
4093.4 9.1 4104.5 19.0 4107.5 16.1
4092.9 9.1 4104.2 19.0 4107.2 16.1
4092.5 9.1 4104.0 18.9 4106.8 16.1
4092.1 9.1 4103.5 18.9 4106.4 16.1
4091.7 9.1 4103.3 18.9 4106.1 16.1
4091.4 9.1 4103.0 18.9 4105.6 16.1
4090.9 9.1 4102.6 18.8 4105.4 16.1
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BV1-P1 Butt Valley Reservoir near Caribou 1 intake

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:34 06/19/09 12:4 07/24/09 14271 08/28/09 13:34 10/06/09 14:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.2 4136.79 4126.54 4136.79 4126.54 4136.13 4125.93 4136.40 4126.2(

Elevation (ft.) Temp. (°C)

Elevation (ft.) Ten(3C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°(

4090.4 9.1 4102.3 18.8 4105.2 16.1
4090.0 9.0 4102.0 18.8 4104.8 16.1
4089.5 9.0 4101.5 18.7 4104.3 16.1
4088.9 9.0 4101.3 18.7 4104.1 16.1
4088.3 9.0 4101.0 18.7 4103.9 16.1
4088.3 9.0 4100.7 18.6 4103.5 16.1
4088.0 9.0 4100.3 18.6 4103.2 16.1

4099.9 18.5 4102.8 16.1

4099.7 18.5 4102.3 16.1

4099.4 18.5 4102.2 16.1

4099.0 18.5 4101.9 16.1

4098.8 18.5 4101.6 16.1

4098.3 18.4 4101.2 16.1

4098.0 18.4 4100.7 16.1

4097.7 18.4 4100.4 16.1

4097.5 18.4 4100.3 16.1

4097.1 18.4 4099.8 16.1

4096.7 18.4 4099.6 16.1

4096.4 18.4 4099.3 16.1

4096.0 18.4 4098.9 16.1

4095.8 18.3 4098.5 16.1

4095.4 18.3 4098.1 16.1

4094.9 18.3 4097.9 16.1

4094.7 18.3 4097.7 16.1
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BV1-P1 Butt Valley Reservoir near Caribou 1 intake

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:34 06/19/09 12:4 07/24/09 14271 08/28/09 13:34 10/06/09 14:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.2 4136.79 4126.54 4136.79 4126.54 4136.13 4125.93 4136.40 4126.2(

Elevation (ft.) Temp. (°C)

Elevation (ft.) Ten(3C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°(

4094.5 18.2 4097.1 16.1
4094.1 18.1 4096.9 16.1
4093.7 18.0 4096.7 16.1
4093.4 18.0 4096.4 16.1
4093.1 17.9 4095.9 16.1
4092.7 17.8 4095.6 16.1
4092.5 17.6 4095.3 16.1
4092.1 17.4 4095.0 16.1
4091.7 17.4 4094.5 16.1
4091.4 17.4 4094.1 16.1
4091.2 17.4 4093.9 16.1
4090.7 17.4 4093.7 16.1
4090.5 17.3 4093.4 16.1
4090.1 17.3 4093.1 16.1
4089.9 17.3 4092.7 16.1
4089.5 17.3 4092.3 16.1
4089.1 17.2 4092.0 16.1
4088.8 17.2 4091.8 16.1
4088.5 17.1 4091.3 16.1
4091.1 16.1
4090.7 16.1
4090.5 16.1
4090.1 16.1
4089.9 16.1
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BV1-P1 Butt Valley Reservoir near Caribou 1 intake

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:34 06/19/09 12:4 07/24/09 14271 08/28/09 13:34 10/06/09 14:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.2 4136.79 4126.54 4136.79 4126.54 4136.13 4125.93 4136.40 4126.2(

Elevation (ft.) Temp. (°C)

Elevation (ft.) Ten(3C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°C)

Elevation (ft.) Temp. (°(

4089.5 16.1
4089.2 16.1
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APPENDIX D2 — ROUTINE LAKE PROFILE DATA — BV-P2

BV1-P2 Butt Valley Reservoir near Cool Springs Camground

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:09 06/19/09 12:2 07/24/09 13(59 08/28/09 15:17 10/06/09 13:4
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.2 4136.79 4126.5¢ 4133.59 4123.3¢ 4136.13 4125.93 4136.40 4126.2(
Elevation (ft.) Temp. (°C) Elevation (ft.) Ten(8C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°(
4138.1 16.8 4136.1 19.8 41335 22.7 4135.3 21.6 4136.3 15.9
4137.9 16.7 4135.3 19.7 4133.2 22.7 4134.1 21.5 4136.0 15.9
4137.5 16.6 4134.9 19.6 4132.8 22.6 4133.1 21.5 4135.5 15.8
4137.2 16.6 4134.2 19.5 41325 22.6 41322 21.4 4135.2 15.8
4136.7 16.5 4133.4 19.5 4132.2 22,5 4131.3 21.4 4134.9 15.8
4136.4 16.5 4132.7 19.5 4131.8 22,5 4130.4 21.4 4134.6 15.8
4136.1 16.4 4132.2 19.4 4131.6 22,5 4129.6 21.3 4134.2 15.7
4135.8 16.4 4131.9 19.4 4131.2 22.4 41287 21.3 4133.9 15.7
4135.5 16.4 4131.9 19.3 4130.9 22.4 4127.9 21.3 41337 15.7
4135.3 16.3 4130.9 19.3 4130.5 22.4 4127.1 21.3 4133.3 15.7
4135.0 16.2 4129.9 19.3 4130.1 22.4 4126.3 21.3 41325 15.7
4134.7 16.2 4129.2 19.2 4129.9 22.3 41255 21.2 4132.2 15.7
4134.3 16.1 4128.6 19.2 4129.5 22.3 4124.4 21.2 4132.0 15.7
4134.0 16.0 4128.0 19.1 4129.2 22.3 41235 21.2 4131.6 15.7
4133.5 15.9 4127.4 19.1 4128.9 22.2 41227 21.2 4131.2 15.7
4133.2 15.9 4127.0 19.0 4128.6 22.2 4122.0 21.2 4130.9 15.7
4132.9 15.8 4126.2 18.9 4128.2 221 4121.3 211 4130.5 15.7
41325 15.8 41255 18.9 4127.8 221 4120.6 211 4130.2 15.7
4132.1 15.8 4124.7 18.7 41275 221 4119.9 21.0 4130.0 15.7
4131.8 15.7 4123.8 18.4 4127.2 22.0 4119.2 21.0 4129.6 15.6
41315 15.6 4123.0 18.2 4126.9 21.9 4118.5 21.0 4129.1 15.6
4131.2 15.6 4122.6 17.8 4126.6 21.8 4117.9 21.0 4128.8 15.6
4131.0 15.5 4122.3 17.3 4126.3 21.6 4117.1 20.9 4128.4 15.6
4130.7 15.4 4121.8 17.0 4125.9 215 4116.1 20.9 4128.1 15.6
4130.3 15.3 4121.0 16.6 4125.6 215 4115.4 20.9 4128.0 15.6
4130.0 15.2 4120.3 16.4 4125.3 21.4 41147 20.8 4127.8 15.6
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BV1-P2 Butt Valley Reservoir near Cool Springs Camground

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:09 06/19/09 12:2 07/24/09 13(59 08/28/09 15:17 10/06/09 13:4
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.7 4136.79 4126.54 4133.59 4123.39 4136.13 4125.93 4136.40 4126.2(
Elevation (ft.) Temp. (°C) Elevation (ft.) Ten(3C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°(
4129.7 15.0 4119.4 16.1 4124.9 21.4 4114.0 20.8 4127.4 15.6
4129.3 14.9 4118.6 15.8 4124.6 21.3 4113.2 20.7 4126.9 15.6
4128.9 14.8 4117.8 155 41243 21.3 4112.4 20.7 4126.6 15.6
4128.6 14.7 4117.4 15.2 4124.0 21.2 4112.0 20.6 4126.3 15.6
4128.2 145 4117.0 15.1 4123.6 21.2 4111.6 20.6 4126.0 15.6
4127.9 14.4 4116.7 14.9 41234 21.1 41113 20.6 4125.8 15.6
41275 14.2 4116.4 14.9 4122.9 21.1 4110.7 20.6 4125.3 15.6
4127.1 14.1 4116.1 14.8 4122.6 21.1 4110.1 20.5 4125.0 15.6
4126.7 14.0 4115.4 14.7 4122 .4 21.1 4109.1 20.5 4124.6 15.6
4126.4 13.8 4114.7 14.7 4122.0 21.0 4108.5 20.4 41243 15.6
4126.0 13.7 4114.0 145 4121.7 21.0 4108.1 20.3 4124.0 15.6
4125.7 135 4113.1 14.4 4121.4 21.0 4108.0 20.3 41238 15.6
4125.3 13.3 4112.2 14.2 4121.0 20.9 4107.7 20.3 4123.4 15.6
4124.9 13.2 4111.7 13.9 4120.6 20.9 4107.2 20.2 4122.9 15.6
4124.6 13.0 4111.2 13.7 4120.3 20.9 4106.4 20.1 41225 15.6
41242 12.9 4110.4 13.6 4120.1 20.9 4105.1 19.8 4122.2 15.6
41238 12.7 4109.7 135 4119.7 20.8 4121.9 615
41233 12.6 4108.9 13.3 4119.3 20.8 4121.8 615
4122.9 125 4107.9 13.1 4119.0 20.6 41215 .6 15
41225 12.4 4107.1 12.9 4118.6 20.5 4121.0 515
4122.0 12.3 4106.2 12.6 4118.3 20.4 4120.7 515
41215 12.2 4118.0 20.3 4120.4 15.5
4120.9 12.1 4117.7 20.3 4120.1 15.5
4120.4 12.1 4117.4 20.3 4120.0 15.5
4120.0 12.0 4117.0 20.2 4119.5 15.5
41195 12.0 4116.6 20.2 4119.1 15.5
4119.0 11.9 4116.4 20.1 4118.7 15.5
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BV1-P2 Butt Valley Reservoir near Cool Springs Camground

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:09 06/19/09 12:2 07/24/09 13(59 08/28/09 15:17 10/06/09 13:4
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.7 4136.79 4126.54 4133.59 4123.39 4136.13 4125.93 4136.40 4126.2(
Elevation (ft.) Temp. (°C) Elevation (ft.) Ten(3C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°(
41185 11.9 4116.1 20.1 4118.3 15.5
4117.9 11.8 4115.8 20.1 4118.1 15.5
41175 11.8 4115.4 20.0 4118.0 15.5
4117.1 11.7 4115.1 20.0 41175 15.5
4116.6 11.7 4114.7 20.0 4117.1 15.5
4116.2 11.6 4114.4 19.9 4116.7 15.5
4115.6 115 4114.1 19.9 4116.4 15.5
4115.1 11.4 41138 19.9 4116.2 15.5
4114.7 11.3 4113.4 19.9 4115.7 15.5
4114.2 11.2 41132 19.8 4115.3 15.5
4113.7 11.2 4112.7 19.8 4114.8 15.5
4113.1 11.0 4112.4 19.8 4114.4 15.5
4112.4 10.8 4112.2 19.8 4114.2 15.5
4111.9 10.5 4111.7 19.7 4114.1 15.5
4111.4 10.3 41113 19.7 4113.4 15.5
4110.9 10.2 4111.0 19.6 4113.0 15.5
4110.4 10.2 4110.6 19.6 4112.6 15.5
4109.8 10.1 4110.4 19.6 4112.4 15.5
4109.1 10.1 4110.2 19.6 4112.3 15.5
4108.4 10.0 4109.8 19.6 4111.9 15.5
4107.7 9.9 4109.4 19.5 41115 155
4107.1 9.9 4109.2 19.5 4111.0 155
4106.4 9.9 4108.9 19.5 4110.6 155
4106.1 9.8 4108.6 19.4 4110.4 155
4108.3 19.3 4110.1 15.5
4107.8 19.2 4109.5 15.5
4107.5 19.1 0.0 0.0
Spring Rivers Ecological Sciences, LLC February 2010

8-36

~—



BV1-P2 Butt Valley Reservoir near Cool Springs Camground

Latitude 40° 07.032

Longitude 121° 08.694

Date Time Date Time Date Time Date Time Date mdi
05/16/09 15:09 06/19/09 12:2 07/24/09 13(59 08/28/09 15:17 10/06/09 13:4
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.7 4136.79 4126.5¢ 4133.59 4123.34 4136.13 4125.93 4136.40 4126.2(
Elevation (ft.) Temp. (°C) Elevation (ft.) Ten(3C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°C) Elevation (ft.) Temp. (°(
4107.2 19.0 0.0 0.0
4106.9 18.9 0.0 0.0
4106.6 18.8
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APPENDIX D2 — ROUTINE LAKE PROFILE DATA — BV-P3

BV1-P3 Butt Valley Reservoir near Alder Creek BoatRamp Latitude Longitude
Date Time Date Time Date Time Date Time Date mdi
05/16/09 14:05 06/19/09 11:4 07/25/08 12147 28819 13:52 10/06/09 13:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.4 4136.79 4126.54 4133.59 4123.3¢ 4136.13 4125.93 4136.40 4126.2(
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.)Temp. (°C) Elevation (ft.) Temp. (°(
4138.27 16.8 4136.46 20.1 4133.36 23.1 4135.87 142 4136.27 15.3
4137.97 16.7 4135.58 20.0 4132.97 23.1 4135.44 142 4135.78 15.3
4137.68 16.6 4135.02 19.9 4132.61 23.0 4135.08 142 4135.42 15.3
4137.25 16.4 4134.43 19.7 4132.31 22.9 4134.85 142 4135.19 15.2
4136.92 16.4 4133.94 19.6 4132.05 22.8 4134.78 142 4134.86 15.2
4136.53 16.3 4133.48 19.6 4131.79 22.8 4134.26 142 4134.43 15.2
4136.23 16.3 4133.12 19.6 4131.52 22.7 4133.93 142 4134.07 15.2
4135.97 16.3 4132.69 19.5 4131.06 22.7 4133.54 142 4133.91 15.2
4135.58 16.2 4132.26 19.5 4130.77 22.7 4133.05 142 4133.64 15.2
4135.28 16.1 4131.87 19.3 4130.54 22.6 4132.52 142 4133.22 15.2
4134.86 16.0 4131.41 19.2 4130.21 22.6 4132.00 132 4132.69 15.1
4134.46 15.8 4131.02 19.1 4129.88 22.6 4131.57 132 4132.33 15.1
4134.10 15.7 4130.49 19.0 4129.52 22.6 4131.34 132 4132.17 15.1
4133.74 15.6 4130.00 19.0 4129.23 22.6 4131.04 132 4132.10 15.1
4133.41 15.5 4129.54 18.9 4128.83 22.6 4130.65 132 4131.58 15.0
4133.09 15.5 4129.08 18.9 4128.57 22.6 4130.32 132 4131.28 15.0
4132.69 15.5 4128.52 18.9 4128.21 225 4129.90 132 4130.95 15.0
4132.40 15.4 4128.03 18.8 4127.91 22.4 4129.54 132 4130.59 15.0
4132.10 15.3 4127.57 18.7 4127.59 22.1 4129.14 132 4130.36 15.0
4131.87 15.3 4127.08 18.6 4127.23 21.7 4128.72 132 4130.13 15.0
4131.61 15.2 4126.59 18.6 4126.90 215 4128.29 122 4129.48 15.0
4131.31 15.2 4126.09 18.6 4126.60 21.4 4127.83 122 4129.08 15.0
4131.05 15.2 4125.60 18.5 4126.21 21.3 4127.34 122 4128.62 15.0
4130.72 15.2 4124.95 18.5 4125.91 21.3 4126.65 122 4128.20 15.0
4130.39 15.2 4124.39 18.3 4125.58 21.2 4126.12 122 4127.77 15.0
4130.00 15.2 4123.86 18.2 4125.29 21.2 4125.73 122 4127.38 15.0
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BV1-P3 Butt Valley Reservoir near Alder Creek BoatRamp Latitude Longitude
Date Time Date Time Date Time Date Time Date mdi
05/16/09 14:05 06/19/09 11:4 07/25/08 12147 2889 13:52 10/06/09 13:]
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)
4138.4 4128.7 4136.79 4126.59 4133.59 4123.34 4136.13 4125.93 4136.40 4126.2(
Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.)Temp. (°C) Elevation (ft.) Temp. (°Q
4129.71 15.2 4123.40 18.1 4124.96 21.2 4125.47 112 4127.05 15.0
4129.41 15.2 4122.91 18.0 4124.67 21.2 4125.14 112 4126.66 15.0
4128.98 15.1 4122.39 17.8 4124.34 21.1 4124.68 112 4126.33 15.0
4128.69 15.1 4121.90 175 4123.94 21.1 4124.25 112 4126.00 15.0
4128.33 15.0 4121.40 17.4 4123.58 21.0 4123.73 1.0 2 4125.77 15.0
4128.03 14.9 4120.88 17.2 4123.32 21.0 4123.27 1.0 2 4125.54 15.0
4127.70 14.8 4120.29 17.1 4122.89 20.9 4122.74 092 4124.92 15.0
4127.44 14.6 4119.73 16.8 4122.70 20.9 4122.45 0.7 2 4124.59 14.9
4127.02 14.4 4119.07 16.4 4122.34 20.8 4122.29 052 4124.29 14.8
4126.65 14.3 4118.61 16.0 4121.98 20.8 4121.89 042 4124.03 14.8
4126.39 14.3 4118.29 15.8 4121.65 20.7 4121.20 0.4 2 4123.80 14.7
4126.10 14.3 4121.32 20.6 4120.74 20.4 4R2.9 14.7
4125.70 14.1 4121.02 20.5 4120.38 20.4 425 14.7
4125.38 14.0 4120.73 20.1 4120.19 20.4 4121 14.6
4125.08 13.9 4120.37 20.0 4119.99 20.4 41p2.1 14.6
4124.78 13.9 4120.01 19.9 4119.63 20.4 411.6 14.6
4124.49 13.9 4119.61 19.9 4119.23 20.4 4R0.8 14.6
4124.00 13.8 4119.29 19.9 4118.84 20.4 4R0.2 14.6
4123.70 13.7 4119.06 19.8 4118.41 20.4 47195 14.6
4123.41 13.6 4118.70 19.8 4117.86 20.4 4B19.0 14.6
4123.14 135 4118.40 19.8 4117.20 20.3 4518.6 14.6
4122.75 135 4118.07 19.8 4116.94 20.2 4918.4 14.6
4122.46 13.4 4117.74 19.8 4118.13 14.6
4121.96 13.4 4117.35 19.8 4117.77 14.6
4121.70 13.3 4117.12 19.8
4121.41 13.2 4116.83 19.6
4121.14 13.1
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BV1-P3 Butt Valley Reservoir near Alder Creek BoatRamp Latitude Longitude
Date Time Date Time Date Time Date Time Date mdi
05/16/09 14:05 06/19/09 11:4 07/25/08 12147 28&19 13:52 10/06/09 13:1
Elevation Elevation Elevation Elevation Elevation
(USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E) (USGS) (PG&E)

4138.4 4128.4 4136.79 4126.54 4133.59 4123.3¢ 4136.13 4125.93 4136.40 4126.2(

Elevation (ft.) Temp. (°C) Elevation (ft.) TemC) Elevation (ft.) Temp. (°C) Elevation (ft.)Temp. (°C) Elevation (ft.) Temp. (°Q
4120.75 13.0
4120.45 13.0
4120.16 12.9
4119.86 12.8
4119.47 12.7
4119.21 12.7
4118.88 12.6
4118.52 12.5
4118.26 12.4
4117.90 12.2
4117.53 12.0
4117.21 11.9
4116.98 11.7
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