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Abstract The purpose of our monitoring project was to jpteviisheries information for
the adaptive management of anadromous salmoniraéisin projects in Battle Creek including
the Interim Flow Project and the Battle Creek Salrand Steelhead Restoration Project. Our
adult salmonid monitoring investigations includégl ¢almonid escapement estimates at the
Coleman National Fish Hatchery (CNFH) barrier wisih ladder and (2) stream surveys
documenting salmonid spawning distributions upstre@the barrier weir. Monitoring
activities occurred from March through NovembeiQ20

In 2007, we estimated five clipped and 291 unclgo@dinook salmo®ncorhynchus
tshawytschapassed through the Coleman National Fish Hatdbanyer weir (rm 5.8) to the
middle portion of Battle Creek, from March 1 to Aig1. This was the highest passage
estimate for unclipped Chinook since monitoringdoeq 1995. We used the unclipped passage
total to estimate the “maximum potential springri&iuk” escapement. It is likely that a
proportion of this maximum estimate were actualigter, fall, and late-fall Chinook due to
overlap in migration periods. Run-specific Chin@atmon population estimates presented in
previous annual reports were based, in part, oetgeanalyses, which classified proportions of
a sample group as winter, spring, fall, or laté+fah. At the time of writing this report, genetic
analysis had not been performed. CNFH personfedsed an additional 72 unclipped Chinook
above the barrier weir prior to opening the barweir fish ladder on March 1. While these 72
Chinook could have been from any of the four rinsy were most likely late-fall Chinook.
Based on stream survey redd counts (132 total yeddsestimate a spawning population of 264
spring Chinook.

We estimated that three clipped and 216 unclippetow trout passed upstream of the
barrier weir fish ladder between March 1 and Audgys2007. CNFH released an additional 130
unclipped rainbow trout above the barrier weir ptoMarch 1.

Overall, water temperatures in 2007 were adedoatgpring Chinook to successfully
produce juveniles but at a reduced number duegio teimperatures during the spring Chinook
holding period. During the holding period, 61%noéan daily water temperatures were
categorized as fair or poor in the most utilizettlhng pool which likely led to some reduced
fertility and adult mortality. During the holdingeriod, a minimum of 38.5% of the days were
categorized as fair or poor in all reaches excequron of the uppermost North Fork reach.
During the egg incubation period, mean daily wéenperatures at redds were categorized as
excellent for 97.0 to 99.4% of the days, suggestiege was little or no temperature-related egg
mortality.

Stream surveys corroborated other studies suggesiat there is a nearly impassable
barrier on the North Fork. From 2001 through 20@¥|ive fish, redds, or carcasses were
observed above the potential barrier at rm 5.06.
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Introduction

Battle Creek is important to the conservation mwbvery of federally listed anadromous
salmonids in the Central Valley of CaliforniRestoration actions and projects planned or
underway in Battle Creek focus on providing habbathree federally listed species in the
Central Valley Evolutionary Significant Unit (ESUje endangered winter Chinook salmon
Oncorhynchus tshawytschilireatened spring Chinook salmon (Chinook), &mneatened
steelheaddncorhynchus mykissCurrently, the geographic range of the wintem@bk ESU is
limited to a small area in the mainstem of the &aento River between Keswick Dam and Red
Bluff, California, where it may be susceptible etastrophic loss (Figure 1). Establishing a
second population in Battle Creek could reduceptissibility of extinction. Battle Creek also
has the potential to support significant, self-aumshg populations of spring Chinook and
steelhead, which is crucial to their recovery.

Since the early 1900's, a hydroelectric power gaimgy system of dams, canals, and
powerhouses, now owned by Pacific Gas and EleCoimpany (PG&E), has operated in the
Battle Creek watershed in Shasta and Tehama Csu@#difornia. The hydropower system has
had severe impacts upon anadromous salmonids amd#bitat (Ward and Kier 1999). In
1992, the Central Valley Project Improvement AcYRIA) federally legislated efforts to double
populations of Central Valley anadromous salmonitise CVPIA Anadromous Fisheries
Restoration Program outlined several actions nacg$s restore Battle Creek, including the
following: “to increase flows past PG&E’s hydropawdversions in two phases, to provide
adequate holding, spawning, and rearing habitaafedromous salmonids (USFWS 2001a).”

The Ecological Restoration Program (ERP) of thefaldand State of California
interagency program known as CALFED, PG&E, and otlatributors funded the Battle Creek
Salmon and Steelhead Restoration Project (RestarBtioject). The Restoration Project will
provide large increases in minimum instream flow8attle Creek, remove five dams, and
construct fish ladders and fish screens at threeratams. Planning, designing, and permitting
of the Restoration Project had taken longer thagirally anticipated.

PG&E is required under its current Federal Energgiatory Commission (FERC)
license to provide minimum instream flows of 3 auf@et per second (cfs) downstream of
diversions on the North Fork Battle Creek (Northky@nd 5 cfs downstream of diversions on
the South Fork Battle Creek (South ForBeginning in 1995, the CVPIA Water Acquisition
Program (1995 to 2000) and ERP (2001 to presentyacted with PG&E to increase minimum
instream flows in the lower reaches of the NorthkFand South Fork. In general, flows are
increased to 30 cfs plus or minus 5 cfs below E@gleyon Dam on the North Fork and below
Coleman Diversion Dam on the South Fork. Incredlesds were not provided on the South
Fork in 2001 and most of 2002, due in part to lackunds. Based on an agreement in 2003,
flows can be redistributed between the forks toromap overall conditions for salmonids, based
on water temperatures and the distribution of @enook and redds.

The ERP funded Interim Flow Project will continugtilthe Restoration Project
construction begins (currently scheduled for 200R)e intent of the Interim Flow Project is to
provide immediate habitat improvement in the lovesrches of Battle Creek to sustain current
natural salmonid populations while implementatibthe more comprehensive Restoration
Project moves forward.

The goal of our monitoring project is to providsheries information for the adaptive
management of anadromous salmonid restorationtitteBareek including the Interim Flow



Project and the Restoration Project when it cooméis@ The Red Bluff Fish and Wildlife
Office (RBFWO) carried out the current investigasan 2007, under a 3-year grant from ERP.
This grant was designed to support most of the taong needs of the Restoration Project’s
Adaptive Management Plan (Terragua Inc. 2004). r@amitoring investigations included (1)
salmonid escapement estimates at the Coleman Ma&ash Hatchery (CNFH) barrier weir fish
ladder, (2) stream surveys documenting salmonid/sipey distributions upstream of the barrier
weir, and (3) juvenile salmonid production estinsafeot included in this report). Tables
summarizing data from previous years are includetiis report (Tables 1-6).

Study Area

Battle Creek is located in northern Tehama andhswo Shasta counties, California, and
is fed by the volcanic slopes of Lassen Peak irsthehern Cascade Range and numerous
springs (Figure 2). Battle Creek eventually enteesSacramento River (river mile (rm) 272)
east of the town of Cottonwood, California. Baffleeek is comprised of the North Fork
(approx. 29.5 miles in length from head watersawofltience), the South Fork (approx. 28 miles
in length from headwaters to confluence), the miamsBattle Creek (16.6 miles from the
confluence of the north and south forks to the &aento River), and many tributaries. Battle
Creek has been identified as having high potefurdisheries restoration because of its
relatively high and consistent flow of cold watdt has the highest base flow (dry-season flow)
of any tributary to the Sacramento River betweenRbather River and Keswick Dam (Ward
and Kier, 1999). Our study areas were at the CIH&i#ier weir on the mainstem Battle Creek
(rm 5.8), the North Fork below Eagle Canyon Dam3 (&iles in length), the South Fork below
Coleman Diversion Dam (2.5 miles in length), anel ttainstem Battle Creek above rm 5.8
(10.8 miles in length)(Figure 2). Eagle Canyon Damd Coleman Diversion Dam were
considered the upstream limits of anadromous sabhdistribution during the study because
fish ladders on the dams were closed.

Methods

We used the CNFH barrier weir fish trap and videonts along with stream surveys to
monitor adult salmonids in Battle Creek betweendfiaand November. Chinook salmon and
steelhead returning to Battle Creek were classd®edither unclipped (adipose fin present) or
clipped (adipose fin absent). We considered gpeld Chinook and rainbow trout to be
hatchery-origin and unclipped Chinook to be eith&tural-origin or hatchery-origin (not all
hatchery Chinook are clipped). We consideredmtlipped rainbow trout to be natural-origin
as CNFH has clipped 100% of their steelhead proalusince 1998. It is likely that unclipped
Chinook returning to Battle Creek during our moriiig period are mostly spring Chinook.
However, it is possible that some unclipped Chinaiklate-fall, winter, or fall run due to
overlapping periods of migration. Therefore, wesd#not to classify all unclipped Chinook as
spring run. We use the term “rainbow trout” toeretio allOncorhynchus mykissicluding
anadromous steelhead, because of the difficuttieléffierentiating the anadromous and resident
forms in the field.



Coleman National Fish Hatchery Barrier Weir

Operation of the CNFH barrier weir (the barrier fydiocked upstream passage of fish
through the fish ladder from August 1, 2006 to Mat¢ 2007. During this period, fish were
periodically directed into holding ponds at CNFHjexe fall and late-fall Chinook and steelhead
were used in propagation programs. Fish passagjesam of the barrier weir in Battle Creek
was afforded from March 1 through August 1, 2000pgning the fish ladder. We monitored
upstream fish passage from March 1 through August ihitially using a live trap and later
switching to underwater videography.

Trapping—A false bottom fish trap, located at the upstreamd of the fish ladder, was
used to capture Chinook, rainbow trout, and otloer-target species as they migrated upstream.
The trap operated approximately 8 h a day, 7 dekwé@& o decrease potential passage delays for
Chinook, we implemented two time shifts based @h miovement patterns observed in previous
years: 0930-1730 (PST) from March 1 to mid-Apritl@%30-1230 (PDT) from mid-April until
May 9 when video monitoring began. During hourgewlhe trap was not operated, fish were
allowed to enter the trap, but the exit was cldsedking upstream passage. Prior to operation
each morning, the trap was cleaned, weather conditivere noted, and water temperature and
stream stage elevation were documented. Everyater temperature and stage gauge levels
were recorded. When water temperature exceedé&d w@°stopped trapping for that day to
minimize the stress caused by handling fish at kegiperatures. Trapping was terminated for
the season and videography began when water tetapey@&xceeded 60°F for a majority of the
daily trap operation period.

During operation, the trap was checked every 3 Ve identified non-target fish
species, counted, and released upstream. Salmeardsnetted from the trap and immediately
transferred to a holding tank. Water temperatithé holding tank was maintained within 2°F
of Battle Creek water temperatures.

Salmonids were measured (fork length) to the rs¢&x& cm, examined for scars and
tissue damage, examined for the presence or abséaamark (an adipose-fin clip or floy tag),
and identified to gender when possible. A tissarage was taken from unclipped Chinook and
rainbow trout for genetic analysis. All clippedi@bok were sacrificed and coded-wire tags
(CWTSs) extracted and decoded to determine run dasan, hatchery of origin, and age. Since
only a fraction of clipped rainbow trout are taggeth a CWT, they were first scanned using a
V-detector or a handheld wand detector (Northwestihd Technology). Clipped trout with a
CWT were sacrificed for tag recovery. Clipped traithout a CWT were transported live to a
CNFH raceway.

Video counts—An underwater video camera (Lorex CVC-6991) wasdus record
Chinook, rainbow trout, and other non-target speathey passed through the fish ladder. The
camera was placed in the modified fish trap atutbstream end of the fish ladder. Video
monitoring of fish passage was conducted from Bla@yugust 1. A lighting system allowed for
24-h monitoring. We used a digital video recor@vR, Honeywell Fusion DVR model
HFDVR1612012) to record fish passage. The DVRrsgetanges included; 11 to 15 frames per
second, “normal” to “fine” quality, and 640X240640X480 resolution. Each night the DVR
was programmed to transfer and store the videotdadl terabyte external hard drive (Maxtor
OneTouch™ I11). In conjunction with the DVR, wesalused a time-lapse analog videocassette
recorder (VCR) as a backup incase the DVR compugeshed. The time mode on the



videocassette recorder was set to 24 h, and 160/mM@tapes were used. A time-date stamp
was recorded on the video.

Digital video footage was later viewed in fastviard mode until a fish was observed,
then reviewed at slow playback speed or "freezmdtanode to assist in species identification
and mark detection. The certainty of the obseovatvas rated as good, fair, or poor. A good
rating signified complete confidence in determingpgcies and the presence or absence of an
adipose fin; fair suggested confidence in detemgrsipecies and the presence or absence of an
adipose fin but additional review was needed; avat guggested uncertainty in determining
species and the presence or absence of an adipose f

Picture quality was also rated as good, fair,anrp Good signified a clear picture; fair
indicated that objects were discernable but exavéewv was needed; and poor indicated that
some objects were indistinguishable. Passage stimsaged for periods of poor picture quality
based on passage rates during adjacent periodsdfand fair picture quality.

Five-second clips of all Chinook and rainbow trpassing the barrier weir were
recorded onto a DVD, which was reviewed by moreseigmced personnel to confirm species
identification and the presence or absence of goad fin. The total number of clipped and
unclipped Chinook and rainbow trout observed wasnged. If the adipose fin was
unidentifiable, then Chinook and rainbow trout welassified as unknown clip status.
Additionally, the hours of possible fish passagéd #re hours of video-recorded fish passage
were logged.

For quality assurance (QA) purposes, every thisgdafasideo monitoring was viewed a
second time by a separate staff member. Annuat eates were calculated for primary viewers
and QA viewers as the percent of salmonids not.s@éa used the combined observations from
both groups to derive the estimated total numbeabhonids seen. QA measures were used to
identify training needs and give a general inda@atmount of negative bias in our passage
estimates during the video monitoring period. @usgons from the QA process were included
in official counts for those days but error ratesr@not used as correction factors for non-QA
days.

Passage estimatior-We estimated the number of clipped and unclippkih@k and
rainbow trout passing through the barrier weir festider. For each week of trapping, total
passage of clipped and unclipped salmonids wasat&d by apportioning unknown clip status
Chinook or rainbow trout counts (e.g., fish thatidently escaped the trap prior to being
examined for an adipose fin) according to the pridgo of clipped and unclipped fish captured
during the same week. For each week of video raong, total passage was estimated by
apportioning any unknown clip status fish and tagpanding observed counts according to the
amount of time passage was allowed, but not redodde to poor video quality or equipment
malfunction. Total passage was calculated by sumgmeekly passage estimates at the barrier
weir as well as the number of clipped and unclipétook and rainbow trout released into
upper Battle Creek by CNFH prior to March 1. Tly@aions used for estimating passage
during barrier weir trapping were

U
P, = —xunk +u,
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and
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where R, = passage estimate for unclipped Chinook or raintvout during barrier weir fish trap
operation; R = passage estimate for clipped Chinook or raintrowt during barrier weir fish
trap operationg; = actual number of clipped Chinook or rainbow ca@d at the barrier weir
during weeki (not passed upstreami);= actual number of unclipped Chinook or rainboswutr
observed passing the barrier weir during weeldunk = actual number of unknown clip status
Chinook or rainbow trout observed passing the bawiir during week The equations used
for estimating passage during barrier weir videorntmg were
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I:)vu = I mnk +ui X —
i Gty V,
and
n C T
Re = —ank e X o
i Gty V,

where R, = passage estimate for unclipped Chinook or raintsout during barrier weir video
monitoring; R. = passage estimate for clipped Chinook or raintrowt during barrier weir
video monitoringg; = actual number of clipped Chinook or rainbow trobserved passing the
barrier weir during week u; = actual number of unclipped Chinook or rainboswutrobserved
passing the barrier weir during weiekink = actual number of unknown clip status Chinook or
rainbow trout observed passing the barrier weimduweeki; T; = number of hours of
unrestricted fish passage at the barrier weir dueeki; andV; = number of hours of actual
good and fair video recorded fish passage at théebaveir during week.

Migration timing—Migration timing past the barrier weir was detemad using fish trap
and video counting data. The number of clippedwamdipped Chinook and rainbow trout
passing the barrier weir was summed weekly andgulotPeak as well as onset and termination
of migration were noted.

Size, sex, and age compositietWe recorded fork length and sex of Chinook and
rainbow trout captured in the barrier weir fishptend from Chinook carcasses retrieved during
stream surveys. Length-frequency distributionsenbrveloped and male to female sex ratios
were calculated. The age of returning Chinook determined for coded-wire tagged fish and
length-at-age plots were developed.

Stream Surveys

Similar to previous years, the annual spring-Chiknsiworkel survey season was initially
scheduled to run from May into November. Survegsengenerally scheduled monthly from
May through August and twice-a-month from Septentbdovember. The primary purpose of
these surveys was to collect data on the spatthteanporal distribution of spring Chinook. The
18.6-mile survey was divided into six reaches wgastr of the barrier weir (Table 7; Figure 2)
and usually required 4 d to complete, dependingeysonnel availability and flow conditions.
Surveys were scheduled on consecutive weekdayarbragiat the uppermost reaches and
working downstream.

While moving downstream with the current, threerkelers counted Chinook, carcasses,
and redds. Generally, snorkelers were adjacesdi¢h other in a line perpendicular to the flow.



When entering large plunge pools where Chinookabel concealed below bubble curtains, one
snorkeler would portage around and enter at thétadao count Chinook, while the other two
snorkelers would enter at the head of the pooludjinahe bubble curtain. When groups of
Chinook were encountered, snorkelers would conftér @ach other to make sure salmon were
not missed or double counted.

When survey personnel encountered carcasseswthdg collect tissue for genetic
analyses, scales for age determination, and rdsological information such as fork length,
sex, egg retention, and presence or absence gfanthan adipose fin. Heads were collected
from all adipose-fin clipped carcasses and fronc&sses where the presence of a fin clip could
not be determined due to decomposition or lackadraplete carcass. Coded-wire tags were
later extracted from heads in the laboratory.

Stream flow, water turbidity, and water temperatcan all influence the effectiveness of
snorkel surveys (Thurow 1994). We collected datghese three parameters for each snorkel
survey. Stream flow was measured at three gawggaigpns operated by California Department
of Water Resources (DWR) or the US Geological Survehe gauging stations on the North
Fork, South Fork, and mainstem Battle Creek welidcat Road Bridge (rm 0.9), Manton
Road Bridge (rm 1.7), and CNFH (rm 5.8), respedtyivd urbidity samples were taken at the
beginning and end of each reach and analyzed the day using a Model 2100 Hach
Turbidimeter. An average turbidity value was ctdted for each survey day. For surveys when
only one turbidity sample was taken, we used thhie: Water temperatures were measured at
the beginning and end of each reach using a hdddsbbmersible thermometer.

Holding location—We located holding areas of Chinook through snisleveys. The
date and number of Chinook observed per reach iemrded and exact coordinates of holding
locations were documented using a hand held GBbsitioning System (GPS) receiver. We
used thermal criteria presented by Ward and Kig99) to evaluate the suitability of water
temperatures in Battle Creek for adult spring Chknbolding from June 1 through September
30. We labeled Ward and Kier’s Kiers’ four categeras good, fair, poor, and very poor.
Continuous water temperature data was collectdtreg locations on the South Fork (reach 3),
four locations on the North Fork (reaches 1 an@ayl five locations on the mainstem (reaches
4-6). Temperature data was obtained from Onset&tay" temperature loggers installed and
maintained by the RBFWO and from two DWR gaugiragishs located at the Manton Road
Bridge on the South Fork and the Wildcat Road Bridg the North Fork. Evaluating
temperatures at these sites provided a range ditcmms Chinook may have been exposed to
when holding in Battle Creek.

Spawning location and timing-We located Chinook spawning areas and estimates t
of spawning. The number of redds per reach anddteeeach redd was first observed were
recorded. Coordinates of redds were documented) asGPS receiver. All redds were marked
in the field with flagging and given a unique idénation number in order to differentiate
between old and new redds. An attempt was madeteymine the beginning, peak, and end of
Chinook spawning.

We used thermal criteria modified from Ward an@m{iL999) to evaluate the suitability
of water temperatures in Battle Creek for springnGbk egg incubation. We added an
additional category of 56 to Ward and Kier’s four-category system for waesnperatures
(Table 8). This additional category was added beeather Central Valley streams haveFs56
as a temperature target for Chinook egg incubgitFS 2002, USFWS 2001a). We labeled
the five categories as excellent, good, fair, paad very poor.



We evaluated the potential effect of water temjoeeaon egg survival at each individual
Chinook redd by estimating the number of days egg®e exposed to each temperature category.
Mean daily temperatures (MDTSs) at redd locationsevesstimated by plotting daily temperature
monitoring data (X-axis = river mile, Y-axis = MD@nd using the equation of a straight line
connecting two adjacent monitoring sites to intéaoMDT for a redd at a given river mile.
Estimated days of exposure to each temperaturgagtavas based on the criteria that 1,850
Daily Temperature Units (DTU = MD# - 32¢) were required for egg incubation to time of
emergence. The 1,850 DTU requirement is withinréperted range for juvenile Chinook
(Heming 1982, Murray and McPhail 1988) and waseastied specifically for Battle Creek based
on rotary screw trap catch data and stream suratsy(&arley and Brown 2004). The best-case
scenario was calculated based on a redd constnutit® of the day preceding the survey when
the redd was first observed. The worst-case smewars calculated based on a redd construction
date of the day following the preceding survey lbseavater temperatures are generally warmer
earlier in the spawning season.

We measured spring Chinook redd dimensions, deptiter velocities, and dominant
substrate size. Redd dimensions included maxinamngih and maximum width. Redd area was
calculated using the formula for an ellipse (area’% width %2 length). Depth measurements
were maximum depth (redd pit), minimum depth (r&adi$pill), and pre-redd depth (measured
immediately upstream of the redd). Mean colummociéy was measured at the same location as
the pre-redd depth. Velocity measurements werentakth a General Oceanics model 2030
mechanical flow meter. Dominant substrate size alassified using methods described by
USFWS (2005).

Tissue Collection for Genetic Analyses

Tissue samples were collected from unclipped Chiraaptured at the fish trap and from
carcasses collected during stream surveys. Weaiet scissors or a hole punch to obtain four
small pieces of fin tissue. Three pieces wereestan small vials containing ethanol and one
was dried and stored in a scale envelope (notcatetiefrom weir trap samples). Samples were
archived at the RBFWO. At the time this report waidten, genetic results were not available.
Future genetic analyses will classify individualfias spring, winter, fall, or late-fall Chinook.

Age Structure

Age determination of returning spring Chinook wamel by reading scales collected
from carcasses recovered upstream of the CNFHebbaveir. Scales were removed from the left
side of the fish and from the second or third rdwe\ee the lateral line in the region bisected by a
line drawn between the back of the dorsal fin dredftont of the anal fin. Scales were dried for
about 24 h and stored in scale envelopes. Scades pvepared for reading by rehydrating and
cleaning them in soapy water. Scales were moustedptured side up between two glass
microscope slides held together with tape. A nfiche reader was used to count the number of
annuli. The age was determined to be the numbanotli plus one (Borgerson 1998). Two
readers independently aged each scale. If reselts different, the scale was read a third time
cooperatively by the same two readers. If an agesd was not reached, that scale was not
included in our data set. Scale readers wereddausing fall and late-fall Chinook of known
age from CNFH.



Spring Chinook Population Trend Analysis

Passage of adult spring Chinook into upper Battke& has been monitored for 13
consecutive years (1995-2007). We used simpladiregression to determine the population
trend for this period. Year was treated as thepetident (predictor) variable and the annual
total number of unclipped Chinook (a.k.a., maximpmotential spring run) was treated as the
dependent (response) variable. The slope of tiression line can be taken as a measure of
trend. In this case, the slope parameter is sindla single data point in that is has no
associated measurement error or sampling vari@tioouhart et al. 1998). The absence of error
and variation terms is a result of having only daé point at each value of the independent
variable. Therefore, traditional hypothesis tegttannot be performed on the slope parameter.

We investigated the potential influence of strebowfand water temperature on the
survival of spring Chinook salmon in Battle Creélkae metric “redds per female” was the index
for annual adult survival through the hot summddimg period (May-October). The metric
“juveniles per redd” was the index for egg survigtating incubation (October-February). The
metric “juveniles per female” was the index for mleannual productivity. The number of adult
females used for these indexes was estimatedhalbthe number of unclipped Chinook
passing above to Coleman NFH barrier weir. Jueastdundance data was obtained from an
associated FWS monitoring program (Whitton et @07). We calculated Mean Monthly Flow
(MMF) and Mean Monthly Temperature (MMT) at two &ions: lower Battle Creek near rm
5.8 and middle Battle Creek near the confluenabd@forks (approx. 12.1 miles upstream of rm
5.8). Middle Battle Creek MMF and MMT was calce@ldtby combining information from two
gauging stations; one at North Fork Battle Creelortnand one at South Fork Battle Creek rm
1.7. Conditions in lower Battle Creek represemtush environmental conditions for the entire
watershed. Conditions near the confluence ofahesfrepresent conditions in the holding and
spawning reach represent altered or managed conslitiue to flow reductions associated with a
hydroelectric project.

We used correlation matrices to explore the strengthe linear relationship between
the independent variables (MMF and MMT) and theetelant variables (survival metrics).
Correlation coefficients (r) range from -1 to 1 hvitalues near zero indicating a weak linear
relationship and values near -1 or 1 indicatingr@ng) negative or positive relationship,
respectively.

Results

Coleman National Fish Hatchery Barrier Weir

Trapping—A total of 332 Chinook were captured in the barvieir trap between March
1 and May 9, 2007. Of these, 229 were clippedldi®iwere unclipped (Table 9). We retrieved
coded-wire tags (CWT) from 213 clipped Chinook cagdl in the trap. Tag codes revealed that
100% were late-fall run from CNFH (Table Al).

A total of 94 rainbow trout were captured in tregrier weir trap and 74 unclipped trout
were released upstream (escapement). Of the dvéhna captured, 18 were clipped and 76
were unclipped (Table 10). There were two moreginf unclipped rainbow trout. One clipped
rainbow trout had a CWT and was from CNFH (broodry2003, Table Al). Other species
captured in the trap and passed upstream inclu@@® Sacramento suckézgtostomus



occidentali3, 82 Sacramento pikeminnowtlychocheilus grandisp3 hardhead\Jylopharodon
conocephalus)and 1 smallmouth basklicropterus dolomieui)

We documented that two rainbow trout that weres@asbove the barrier weir fell back
downstream of the weir and were recaptured inrdqe tBoth fish were initially passed upstream
during the trapping period and not during CNFHe&e#tead propagation program prior to March
1.

Video counts—A total of 192 Chinook were observed passing tghotihe barrier weir
fish ladder between May 9 and August 1, 2007. hesé, 186 were unclipped, 5 were clipped,
and 1 was of unknown clip status (Table 9). Exdtagon for poor picture quality or video
equipment malfunction resulted in a passage esiwfat88 unclipped Chinook and 5 clipped.
No Chinook were observed passing above the barrierfarean 8-day period frorduly 10
through July 17 (Figure 8). Similar periods offish passage from mid-July through early
August occurred in 2000-2006 (Brown and Newton 2@2wn et al. 2005; Brown and Alston
2007; Alston et al. 2007; Newton et al. 2007).

We observed a total 144 rainbow trout passinguinahe barrier weir fish ladder during
the video monitoring period. Of these, 138 werelipped, 3 were clipped, and 3 were of
unknown clip status (Table 10). Extrapolationgoor viewing quality or equipment
malfunction resulted in a passage estimate of IMHpped and 3 clipped rainbow trout. Other
species observed passing upstream included 334r8anto suckerg7 Sacramento
pikeminnow,310 hardheads, 16 Pacific lamprépiinpetra tridentate)and 2 smallmouth bass.

During the video monitoring period, 99% of theipdrwas video recorded with a good
or fair picture quality. The DVR successfully regded 93% of the period. VCR backup tapes
covered an additional 6% of the period. About e period was unmonitored due to power
outages and high turbidity.

Every third day of video monitoring was selectedbé viewed a second time by a
separate staff member for quality assurance (Q#)gmes. QA checks showed that the average
error rates (i.e., percent not seen) for primary @A viewers were 3.9% for Chinook, 13.6% for
rainbow trout, and 8.5% for Chinook and rainbowtrcombined.

Video data showed that unclipped Chinook prefecestiin times of day to migrate past
the CNFH barrier weir £= 139.26, P<0.001). The pattern of diel passagimg seen in 2007
(Figure 4) was very similar to ten years of aggtedalata from 1998-2007 (Figure 4). Passage
frequency increased after 22:00, peaked aroundssu@:00-6:00), and returned to a low level
after 8:00. In 2007, 66% of passage occurred du88% (8 h) of the day (0:00-8:00). Chinook
passage frequency began increasing after dark whaar temperatures began to fall. Passage
frequency returned to base levels about two hdtes sunrise while temperatures were still at
their lowest levels of the day.

Video data showed that rainbow trout also prefecestiin times of day to migrate past
the CNFH barrier weir £= 29.16, P=0.002) but their preference was the sippof Chinook.

The pattern of diel passage timing seen in 200Jufi 6) was similar, but not identical, to ten
years of aggregated data from 1998-2007 (Figurd*@ssage frequency increased after sunrise,
peaked in the afternoon (12:00-16:00), and retutoedliow level by dark. In 2007, 51% of
passage occurred during 33% (8 h) of the day (:08)00). Rainbow trout passage frequency
increased as water temperatures increased withvpatk temperatures occurring during the
hours 16:00-18:00.

Passage estimatior— Passage estimates for unclipped salmonids ghehthan actual
numbers observed due to estimates made for pesfqusor video quality.We estimated that 5



clipped and 291 unclipped Chinook passed througlb#rier weir fish ladder into upper Battle
Creek between March 1 and August 1, 20Dable 9). CNFH personnel released an additional
72 unclipped Chinook above the barrier weir preoopening the barrier weir fish ladder on
March 1 (Table 1). These 72 Chinook were divefteth lower Battle Creek into the hatchery
as part of the late-fall Chinook propagation prograSince, CNFH personnel attempt to mark
100% of their late-fall production with an adipdse<lip and CWT, these 72 Chinook were
considered natural-origin and were released inttld8&reek upstream of the barrier weir to
spawn naturally

We estimated that 3 clipped and 216 unclipped mintvout passed upstream of the
barrier weir fish ladder between March 1 and Audys2007 (Table 2 and 10CNFH released
an additional 130 unclipped rainbow trout aboveliagier weir prior to March 1 (Tables 1).
These rainbow trout were taken into the hatchenyaasof the steelhead propagation program,
but were not used as brood stock.

Migration timing — The migration of unclipped Chinook past therigaweir began
March 9" and peaked the week of May 13 (Table 9, FigureT8le middle 50% of the run
passed between April 29 and JuneChly one Chinook migrated above the weir duringriime
days preceding the ladder closure on August 1s Thinook passed during the morning of July
30.

The temporal distribution of clipped Chinook obshat the barrier weir is different
from that of unclipped ChinookObservations of clipped Chinook also began Margheaked
during the first 2 weeks of trap operation and ided steadily through April (Figure 8). We
observed the last clipped Chinook on April 17.

Rainbow trout migrating past the barrier weir exeith a bimodal migration pattern. The
two periods of peak passage were March 1-10, wiagnaperation begaand May 13-June 16
(Figure 7).

Size, sex, and age compositienChinook captured in the barrier weir trap hadean
fork length of 83.7 cm and ranged in length from54® 107.5 cm (n =331)The length-
frequency distribution was continuous and was axiprately normal with a mode at about 86-
90 cm(Figure 9). Rainbow trout captured in the barrier weir trap hadean fork length of 45.2
cm and ranged from 28.5 to 62 cm (n = 101). Thetle-frequency distribution for rainbow
trout was continuous and was approximately normid &vmode at abold6 to 40 cm (Figure
10).

The ratio of male to female clipped Chinook captiurethe barrier weir was 1:2.75
(n=229). The sex ratio for unclipped Chinook was not detaadidue to the difficulty in
determining the sex of spring Chinook before theespance of secondary sex characteristics.
For clipped steelhead the sex ratio was 1:2.0 (ha@d for unclipped steelhead it was 1:1.4
(n=80).

We used tagging records to determine the age of cooed-wire tagged Chinook
captured in the barrier weir trafthe ages of tagged Chinook included, 2-year-oldJn3-year-
olds (n = 17), 4-year-olds (n = 192), 5-year-olds(3) and 6-year-old (n=1)There was overlap
in fork length between Chinook of ages three thiofige (Figure 12, Table A1). Age was not
determined for unclipped Chinook.

Stream Surveys

We conducted snorkel surveys in 2007 from May 2&dwaber 7. Surveys were
conducted once a month, except for October, wharestirveys were completed. There was no
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July survey due to warm water temperatures. Fateys conducted in reaches 1-6, observations
of live adult Chinook peaked at 62 in October (Bsll1l and 12)In addition, we observed 132
redds above the barrier weir, of which 6 were olesgin September and 126 were in October.
We observed 49 carcasses above the barrier efeihich 2 were observed in June, and the
remaining 47 were all recovered in October.

Conditions for snorkel surveys were gookhe average creek flows on the north fork
(reach 1-2) during surveys was 43 cfs (Figuresritbl&). On the south fork (reach 3) the
average flow was 54 cfs, the average is high becalisne survey in August that was completed
at 139 cfs (Figures 15 and 18). That one survey/po@r because of low visibilityStream
flows were always <100 cfs on reaches 4fdgure 16). Temperatures ranged from 48° to 71°F.
Average turbidity was 2.0 NTU withrange of 0.5 to 4.9 NTU. The presence or absehag o
adipose fin usually could not be determined form@bk seen during our surveys.

Holding location—Barrier weir counts and snorkel survey observetiof live Chinook
and redds indicated that most spring Chinook heBattle Creek for 3 to 5 months (between
early May and late September) prior to spawningyfé 8, Table 11)Surveys indicated that
most Chinook spawned in late September to mid @ei@able 11).

Using the Ward and Kier (1999) thermal criteriafiotding (Table 8), we evaluated
MDTs for the holding period at three locations ba South Fork, four locations on the North
Fork and five locations on the mainstem (Table X3 the South Fork, the percentage of MDTs
categorized as good ranged from 55.7% at the gystreost site to 36.9% at the downstream
most site.On the North Fork, the percentage of MDTs categorias good ranged froh®0% at
the upstream most site to 18.9% at the downstreast site. On the mainstem, the percentage
of MDTs categorized as good ranged from 26.2%eaugrstream most site to 9.0% at the
downstream most site.

We identified one large holding pool where Chin@oknmonly congregated during the
summer. This pool is informally named B. Pool atbcated on the mainstem. Estimated
MDTs at B. Pool (Reach 4) were categorized asWwi|38.5% good and 54.9% fair.

The upstream most observation of a Chinook on ihN-ork was a carcass observed
on October 30 at rm 4.65. This is below a poténtdural barrier identified as “nearly
impassable by all fish at all flows (TRPA 1998, rierNF5.14)” (Figure 2).The upstream most
observation of a live Chinook on the South Fork wasediately below Coleman Diversion
Dam, which blocks fish passage.

Spawning location and timing- We observed 78 redds in the North F@X,in the
South Fork, and 34 in the mainstem (Tables 5 and Ihlthe North Fork, South Fork, and
mainstem Battle Creek, Chinook began spawning somedietween August 30 and September
17. Chinook likely finished spawning by the end of Amo because the numbers of new redds
observed on our final survey (November 7) werettyeaduced (Table 11)On the North Fork,
an open fish ladder allowed Chinook to pass aboilddat Dam (rm 2.50) and potentially
continue up as far as Eagle Canyon Dam (rm 5.P%Jike 2004 and 2005 we observed redds
above Wildcat Dam on the North Fork (Reach\bje observed six redds in Reach 1 and the
upstream most redd was located at approximately.8nThe upstream most redd on the South
Fork was located at about rm 2.1, downstream oé@ah Diversion Dam.

We estimated MDT at each Chinook redd during theeiegubation period. In the best-
case scenario, the incubation period averaged =appately 109 days, based on an 1,850 DTU
requirement. During the incubation period, therage percentage of days that redds were
exposed to each temperature category were 99.4etlexi; 0.5% good, 0.1% fair, and no days
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at poor or very poor (Table 14, Table A4). The starase scenario had more days in the good,
fair, poor, and very poor categories, with averagggosure being 97% excellent, 2.4% good,
0.5% fair, and 0.1% very poor. Temperature expEsurere similar between survey reaches on
the forks. Reach 5 redds had a minimum of 93.4%agt classified as excellent (mainstem).

In addition to estimating water temperatures aheadd, we also evaluated spawning
temperatures at our fixed sites. We used spaweriteyia modified from Ward and Kier (1999)
for the dates of September 15 through October @272 On the North Fork, the percentage of
MDTs categorized as good or excellent was 100%eatwo upstream-most sites and 95% at the
two downstream sites (Table 13pn the South Fork, the percentage categorized @b go
excellent was 100% at the upstream-most and dogarstmost sites (Table 15Pn the
mainstem, the percentage categorized as good ell@xicranged fron100% at the upstream-
most site to 59% at the downstream-most site (8h 9.

Measurements were taken on 102 spring Chinook r@ddsde A3). Redd area ranged
from 12 to 347 square feet3fwith an average of 97°ftRedd depths (pre-construction) ranged
from 0.3 to 3.1 ft with an average of 1.5 Water velocities ranged from 0.13 to 5.2 ft/s vath
average of 1.6 ft/s. Alneasurements of redd area, depth, and water weloeite within the
ranges reported for stream type (spring run) Chir(étealey 1991). Redd substrate particles
had a median size range of 2-3 in., a minimum iof And a maximum range of 3-5 inches.

Of the 49 Chinook carcasses observed during snaikeleys,46 were recovered and
spawning status was determined for 1&8f the 18 carcasses, all of them were spawned.
Spawning status frequently could not be determuheslan advanced state of decay or carcasses
being partially eaten by scavengers.

Tissue Collection for Genetic Analyses

We collected 148 Chinook salmon genetic sampled, ¥2 of the samples being from
the Barrier Weir trap and the remaining 46 samfita® snorkel surveys. The samples are
currently stored at the RBFWO facility. Once atetact is initiated, the samples will be
analyzed and results will be presented at that.time

Age Structure

Estimated age was obtained from scale samplesctadlédrom adult Chinook carcasses
recovered on snorkel surveys. There were 39 seafples collected in 2007, of which 37 were
readable. The percent of ages were classifiedeafotlowing: 8.1% were 2-year-olds, 81.1%
were 3-year-olds, and 10.8% were 4-year-olds.

Spring Chinook Population Trend Analysis

We used simple linear regression to measure thegs@hinook population trend from
1995 to 2007. The slope of the regression line 12ag5 indicating that, on average, the
population increased by about 13 Chinook per yeigufe 13). The 95% confidence interval for
the slope estimate was 1.96 to 23.53. There wag svidence that two of the standard
assumptions for simple linear regression were &t that population estimates were (1)
independent and (2) had constant variance. Datgmndstics gave some indication that
population estimates were autocorrelated (i.ee&-yag negative autocorrelation) and had
increasing variance over time.

We explored correlations of MMF and MMT with anhaarvival metrics for spring

Chinook including “redds per female,” “juvenilesrpedd,” and “juveniles per female.”
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Monitoring data allowed us to calculate “redds feenale” for seven years (2001-2007), a
measure of adult survival during the hot summedingl period, May through October. In all
cases, MMT was negatively correlated with “reddsfpmale” and MMF was positively
correlated (Table A2). (In this case, MMF was sfarmed by taking its natural logarithm in
order make the data linear.) The highest coraaiativere in May and June for both MMT and
MMF and both locations, ranging from 0.68 to 0.@Bdolute values, Figure 14). On average,
flow was slightly more correlated with “redds penfale” than temperature. There was little or
no difference between variables from the two défegrocations; lower Battle Creek and middle
Battle Creek.

Monitoring data allowed us to calculate “juvenifes redd” in four years (2001-2004).
With four data points, we calculated correlatioefficients for 40 independent variables (MMT
and MMF for May-February at two locations). Theref, obtaining a number of high
coefficients by random chance is plausible andlteshould be evaluated in this context. MMF
in December and January was negatively correlatéd“veniles per redd” (-0.99<r<-0.77,
Table A2, Figure 14) indicating that, in these gedigher winter flows corresponded with lower
juvenile production per redd. In addition, MMTJane and July in middle Battle Creek showed
a strong negative correlation with “juveniles peda” (r=-0.82 and -0.98, respectively). The
highest water temperatures of the year occur iy, jwior to the spawning period.

Monitoring data allowed us to calculate “juvenifesr female” in five years (1999 and
2001-2004). MMF and MMT data were available fdradithese years in lower Battle Creek but
only the latter four years in middle Battle Cregkgain, we derived 40 correlation coefficients
for 4 or 5 data points and results should be im&teg in this context. MMF showed a strong
positive correlation with “juveniles per femalerfiMlay-August in middle Battle Creek
(0.84<r<0.96, Table A2) and August-November in loBattle Creek (0.87<r<0.95, Figure 14).
These months correspond to the holding and spaw@ngd for adult spring Chinook. Also,
MMT showed a strong negative correlated for Junmiifdle Battle Creek (r=-0.99) and June-
August and December in lower Battle Creek (-0.948u87). These months coincide with the
adult holding period, except for December.

Discussion

Chinook Salmon Population and Passage Estimates

We estimated that five clipped and 291 unclippeth@bk passed the CNFH barrier weir
between March 1 and August 1, 2007. This was itjleelst passage estimate for unclipped
Chinook since monitoring began in 1995. We gelhetae the unclipped passage total to
estimate the “maximum potential spring Chinook’asement. Based on run timing (Vogel and
Marine 1991) and genetic results from previous geidwe majority of these unclipped Chinook
are likely spring run with a minority possibly bgiwinter, fall, or late-fall Chinook due to
overlap in migration periods. Run-specific Chin@atmon population estimates presented in
previous annual reports were based, in part, oretBeStock Identification analyses (Brown and
Newton 2002, Brown et al. 2005, Brown and Alsto@20 Genetic results were not available in
time for this report. We will make run-specificcapement estimates when genetic results
become available.

The five clipped Chinook that passed during videmitoring were likely late returning
CNFH late-fall Chinook but may have also been gp@hinook from Feather River Hatchery or
Butte Creek (natural-origin fish, McReynolds et2007). In previous years, we have captured
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clipped CNFH late-fall Chinook as late as June ®4 the five clipped Chinook in 2007, four
passed prior to June 6 and one passed on July 6.

The total escapement estimate for rainbow troutlassr in 2007 than escapement
estimates from 2001 through 2004 (Table 1). Thixelase was largely due to the continuation
of clipped steelhead not being released in thewppeershed. Regarding escapement estimates
for unclipped rainbow trout only, 2007 was aboutrage for the period 2001-2007.

With the trap installed in March, there is alwalys possibility for storms and associated
high flow events. In flow events higher then 2,@@ we cannot safely check the trap;
therefore, we have to temporarily shut down ourafpen. Adult salmonids can swim over the
weir at higher flows, circumventing the fish laddéris suggests that escapement is
underestimated in years with higher flows. Inisgrof 2007, there were no high flow events
that forced us to close the trap. Since, thewap never closed at times when fish could pass,
our passage estimate should be highly accurate.

In 2007, we continued investigating diel passageni of salmonids through the barrier
weir fish ladder. Similar to previous years, weaetved clipped Chinook passing early in the
season in the afternoon, with the exception of éaight in the first trap check of the day. The
Chinook captured in the first trap check may hasaited from fish being allowed to congregate
in the trap while it was not being operated. Up#id fish primarily passed a few hours after
sunrise later in the season. Operating the trap aarlier time of day from late April through
early June resulted in a reduced potential foryile¢pfish passage, lower water temperatures
during trapping, less stress on trapped fish, alotger trapping season.

Video monitoring data showed that unclipped Chiknpreferred to migrate past the
CNFH barrier weir at night and early morning whegitev temperatures were falling (but not at
their lowest levels). The 8-hr period with the mpassage was 0:00-8:00. At this location,
Chinook did not appear to select the coolest gatiedday because passage frequency returned
to its lowest level after 8:00 when water temperegwere at their daily minimum. Prior to the
video monitoring period, we operated a fish trap&trs/d and prevented passage the rest of the
day. Unclipped Chinook generally start migratiragipthe weir around middle or late April.
Shifting our hours of trap operation to 4:30-12a3t@r April 21 included the hours of peak
passage for unclipped Chinook (4:00-8:00) and mizrexchthe delay for those attempting to pass
during the period 0:00-4:00.

During video monitoring, we observed an unusuéesm passage of Chinook in mid-
July. This may be due to a storm on July 18, Wittb inches of rain recorded at the Redding
Airport. Itis very rare for our area to receivxat much precipitation in the summer. The
average monthly rainfall for July is 0.18 incheshet Redding Airport. There was a 65-cfs
increase in flow and the turbidity levels were l@gthen normal. In July, there have been years
with higher base flows than in 2007, but no siguaifit increase in flow. Often in the summer
time (June-August), PG&E powerhouse outages catskedpikes in flow with no associated
spike in Chinook passage. A total of 28 Chinoo#t amainbow trout were observed passing the
weir from July 18 to July 21. Of the 28 Chinook,fish passed on July 19. These fish moved
upstream throughout the day, and there was n@dtedrn in their migration. It has been
observed that Atlantic salmon pass through laddersig hours of darkness while the water is
clear. In the time of floods when the water i$tdy the diurnal pattern seemed reversed with the
greatest movement during the hours of daylight lgdedll et al. 1974). This is similar to our
observation of the fish moving throughout the mognafter sunrise. These fish still fall into the
spring-run category according to Vogel and Marlng,there is a possibility that the fish were
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early fall-run Chinook due to it being late Julyn many years, early arrival of some fall-run
adults to the upper river is observed by early Joly the time of first arrival can vary by as
much as a month (Vogel and Marine 1991).

Video monitoring from May through July showed t@ow trout preferred to migrate
during daylight hours. The 8-hr period with thesnhpassage was 10:00-18:00 PDT with the
peak being 12:00-16:00. Trout passing during ideovmonitoring period are likely resident
trout as opposed to the anadromous form, the #medtsteelhead trout. Central Valley
steelhead are considered winter steelhead thatrenatthe ocean and spawn shortly after river
entry (McEwan 2001, Moyle 2002). Steelhead typycshawn from December through April
with peaks from January through March. From Mdr¢hrough April 21, we operated the trap
during the hours 10:30-18:30 PDT which encompasgsepeak passage hours for rainbow trout
in the summer. We are uncertain if passage patferrrainbow trout in the summer are similar
to steelhead patterns in the spring. If they aréar, our hours of trap operation during this
period minimized any delay for steelhead passage.

Evaluation and Adaptive Management of Battle Cigekam Flow

Increase North Fork flows to test barrier hypotises- A potential low-flow barrier
(Figure 3) at rm 3.04 on the North Fork (Reach a¥wdentified in 2001 and 2002 as potentially
impassible to Chinook at about 30 cfs, the curmaietrim flow level (Brown and Newton 2002;
Brown et al. 2005). This raised concern as to et would be impassable at the future
Restoration Project flow level of 35 cfs from Mdwydugh November (NMFS et al. 1999). From
2001 through 2007, redds were observed above ndhly in 2003 (8% of all redds), 2006
(14% of redds) and 2007 (4% of all redds). Ye&@32 2006 and 2007 were unique because the
total number of redds over all reaches was hidtem the other years (Table 5), possibly causing
fish to spawn farther upstream. In the 2006 ref¢etvton et al. 2007) we hypothesized that
fish were only able to pass this potential baine2003 and 2006 because of relatively high
spring flows in those years. However, spring flow&007 were relatively low from May
through September, similar to the dry years of 280d 2002 (Figure 14), and fish passage was
confirmed. But, flows in 2007 were higher than 2@hd 2002 in April when some early
upstream migration may have occurred. Therefatideace from 2007 suggested that the
cascade at rm 3.04 is not a complete barrier tgpaihg Chinook at low flows near 30 cfs but it
may limit fish passage, as evidenced by the lowegrgage of upstream redds (4%) in
conjunction with a record high population estimages the population increases better
information will become available as to whethestbtascade is impeding passage.

In a survey of fish barriers in Battle Creek, TramR. Payne and Associates (TRPA)
identified a nearly impassable barrier on the N&idhk at rm 5.06. TRPA (1998) suggested this
barrier may be passable to steelhead and springpGkiin good condition at flows >88 cfs.
Also, in the Final Restoration Plan For The AnadoosiFish Restoration Program (USFWS
2001), actions identified to increase natural pobidu of anadromous fish in Battle Creek
included improving fish passage at this naturatiearAs in previous years, we did not observe
live Chinook or redds above this barrier in 200 herefore, we continue to believe this barrier
may block salmonid passage at moderate and lowsflow

The effect of Interim Flows on South Fork Battle€k— In 2001 and most of 2002,
interim flows of 30 cfs were not provided in theuBoFork which resulted in higher water
temperatures during the spring Chinook holding @adly spawning periods. Coincidentally, in
2001 and 2002, an above average proportion of @kiheld and spawned in the South Fork
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(Tables 4 and 5). Since most spring Chinook reasr8-year-olds and some as 4-year-olds
(Fisher 1994), most of the progeny from these tearylasses would be expected to have
returned in 2004 and 2005. In 2006, escapemeamdipped Chinook (March 1-August 1) was
2.4 times greater than 2004 and 3.0 times grelader 2005 (Table 3). In 2007, the escapement
of unclipped Chinook was 3.2 times greater therd2@@ times greater then 2005. This
increase in escapement in 2006 and 2007 may bedditial result of providing interim flows of
30 cfs in both the North Fork and South Fork.

Holding and spawning water temperaturesNater temperature data has been collected
since 1998 near a large spring-Chinook holding poaihe mainstem (rm 16.0MDTs at rm
16.0 for the period June 1-August 17, the hotiest bf the year, in 2007 was an average of 0.5
°F warmeitthan the average of 1998-2005. Due to warm watéraa temperatures, we did not
conduct a July snorkel survey. Holding temperattioe the period June 1-September 30 were
categorized as “poor” and “fair” for more then 5@¥%the time in the lower sections of the forks
and in the mainstem (Table 13). Poor water tentpegs could lead to no successful spawning
and fair water temperatures may lead to some nigréaid infertility. Reach 5 and the lower
section of Reach 4 were the two sections that hadnost days in the ‘poor’ category. There
were fish observed in this section of the creek typically, the majority of the fish were
observed holding above this section. The downstreartions of the forks had no more than
eight days in the “poor” category. Exposure touitably high water temperatures by adult
Chinook prior to spawning likely led to some redaoistin reproductive success. So although
some Chinook were exposed to both ‘poor’ and ‘faiater temperatures, the duration of
exposure should have had minimal negative impactth® Chinook.

Our temperature analysis of each individual redticated that Chinook egg incubation
temperatures under our worst-case-scenario weegmated as “excellent” for 97.0% of the
days, on average. The range of “excellent” daysidividual redds ranged from 100% to
84.4%. The data indicate that incubating eggs experiengednal adverse effects from water
temperatures. Even though water temperatures higher than other years, the spawners
possibly waited until water temperatures were sletdefore spawning or selected more
upstream locations where there were cooler watepégatures.

In the past seven years of stream surveys, Chirexk density (redds/mile) was highest
in Reach 2 (lower North Fork) with the exceptior2601 (Table 6). In 2007, half of the redds
observed were in Reach 2. Spawning density in iRéatocated upstream of Reach 2, has been
relatively low although it has the most suitableéevdaemperatures for holding and spawning and
it has the greatest quantity of spawning gravelr@\nd Kier 1999). Possible explanations as
to why Chinook appear to prefer Reach 2 over Réaaklude (1) proximity to large holding
pools, (2) differences in the quality of spawningwgl, (3) potential passage problems at the six
low-flow barriers in reaches 1 and 2 identifiedTdPA (1998), and (4) potential passage
problems at Wildcat Dam fish ladder. In 2007, otatons of live Chinook and redds in Reach
1 documented that Chinook were using the Wild CanDish ladder and there was no
observations of the ladder being blocked by deldpisbris removal and maintenance of this fish
ladder is important until Wild Cat Dam is removedssibly in 2009.

Spring Chinook Population Trend Analysis

Linear regression techniques indicated that thmuladion of spring Chinook in Battle
Creek increased by about 13 fish per year, on geefeom 1995 to 2007. This suggests that
environmental conditions in Battle Creek have b&ditable to maintain and lead to a modest
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increase in the population. Interim flows, prowddsy PG&E, CVPIA, and CALFED since
1995, have likely been a primary contributing fa¢tothis increase.

Correlation matrices indicated that increasesimual estimates of spring Chinook
“redds per female” were associated with increak®ad &nd decreased water temperature,
especially during the summer months. Increased ithareases the area of holding habitat,
reduces stressfully high water temperatures, &atlylimproves predator (otter) avoidance
behavior. These factors may result in more femslegiving the summer to spawn in the fall.

“Juveniles per redd” was negatively correlatechvilibws in December and January. One
possible explanation is that higher flows resuitechore redd scour and egg mortality. The
highest MDF and lowest estimate of “juveniles patd” occurred in brood year 2002. The
maximum MDF was 3,340 cfs on January 14, 2003. pdak flow for this storm was 5,120 cfs.
A flow of this magnitude occurs about every twongean average (Greimann 2001). If Chinook
evolved under these conditions, we are hesitaobnelude that redd scour led to significant egg
mortality for brood year 2002. Another explanatishat higher flows lead to inaccurately low
juvenile production estimates and indirectly leadntaccurately low “juveniles per redd”
estimates. MMT in June and July in middle Battte€k showed a strong negative correlation
with “juveniles per redd.” Although July is pritw the egg incubation period, progeny of adult
females exposed to high water temperatures hawersinereased rates of pre-hatch mortality
and developmental abnormalities and decreasechadee (Berman 1990; as cited in
McCullough 1999). Therefore, elevated temperaturdsily may have directly affected our
estimates of “juveniles per redd.”

“Juveniles per female” was used to describe tlegadl annual productivity of spring
Chinook while in Battle Creek. Overall productivivas most highly correlated with flows
during the holding and spawning period and tempegatduring the holding period. During the
egg incubation period, winter flows are suitablghhand temperatures are suitably low, likely
having little negative impact on productivity omgiwral. Conversely, temperatures are typically
higher than optimal during the holding period alwvk are typically at their lowest levels
during the holding and spawning periods, creatmgddions that can lead to reduced survival.
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TABLE 1-Multi-year summary of the number of adult late-faHinook and steelhead trout released upstreanolen@an National
Fish Hatchery (CNFH) barrier weir during the CNFiddidstock collection and spawning program (R. Nuf, Fish and Wildlife,
unpublished data). Late-fall Chinook are genenaiigsed from late December through February aethsted from October through
February.

Late-fall Chinook Steelhead
Year Clipped Unclipped Clipped Unclipped

19941995 0 0 0

19951996 0 0 276%

199641997 0 0 2952

19971998 0 0 418°

19981999 0 0 11632

19992000 0 0 14162

20002001 0 98 1352 131
20012002 0 216 1428 410
20022003 0 57 769 416
20032004 0 40 314 179
20042005 0 23 0 270
20052006 0 50 0 249
20062007 0 72 0 130

& A comprehensive marking program for juvenile steal produced at Coleman NFH began in 1998, thexeddferentiation between natural and hatchery
adults based on mark status was not entirely plessitiil the 2001-2002 return year.
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TABLE 2-Multi-year summary of estimated escapemerBattle Creek of clipped and unclipped Chinookrem and rainbow
trout/steelhead passing upstream through the Colé&ational Fish Hatchery (CNFH) barrier weir fistutler between March and

August.

Ladder Open Chinook Rainbow trout /steelhead
vear (m/dd) Clipped Unclipped Clipped Unclipped
1995 3/30-6/30 74 66 34 127°
1996 3/26-7/01 151 35 1 40°
1997 3/05-7/01 130 107 0 49°
1998 3/04-7/01 40 178 °0 51°
1999 3/09-7/01 3 73 % 100°
2000 3/07-9/01 7 78 18 86°
2001 3/03-8/31 5 111 30 94
2002 3/01-8/30 0 222 14 183
2003 3/03-8/29 13 221 3 118
2004 3/02-8/01 2 90 15 125
2005 3/01-8/01 0 73 0 74
2006 3/01-8/01 0 221 1 189
2007 3/01-8/01 5 291 3 216

A comprehensive marking program for juvenile steathproduced at Coleman NFH began in 1998, therefiifferentiation between natural and hatchery
adults based on mark status was not entirely plessitiil the 2001-2002 return year.
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TABLE 3-Multi-year summary of total estimated escapemematile Creek of all four runs of Chinook salmor aainbow trout/steelhead
passing upstream of Coleman National Fish Hatcf@NFH) barrier weir. Total estimated escapemecitisies Chinook salmon and steelhead
passed during the CNFH broodstock collection amavejng program prior to March and fish passed thhailne barrier weir fish ladder between
March 1 and August 31 (period of ladder operati@s whorter in some years). Maximum potential gp@ihinook includes all unclipped salmon
passed during the ladder operation period. Esticdhgpring Chinook escapement is a reduced estlmaatsd on apportioning some Chinook to
the winter, fall, and late-fall runs.

Year  Winter Chinook Spring Fall Chinook Late-fall Chinook Rainbow trouttéslhead
Chinook

Maximumr  Estimatt Clippec Unclippec
1995 66 161
1996 35 317
1997 107 344
1998 178 469
1999 73 1263
2000 78 1520
2001 0+ 111 100 9to 14 98 to 102 1382 225
2002 3 222 144 42 249 1442 593
2003 0 221 100 130 61 772 534
2004 0 90 70 20 42 329 304
2005 0 73 67 6 23 0 344
2006 1 221 154 66 50 1 438
2007 291 3 346

Clip status was not used to differentiate hatchangt natural-origin adult steelhead until 2001 beeaColeman National Fish Hatchery did not begirking
all of their production until brood year 1998.
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TABLE 4-Multi-year summary of total live Chinook)pbserved in August and their distribution among
the North Fork, South Fork, and mainstem Battlee€reObservations were made during August snorkel
surveys.

Year n= North Fork South Fork Mainstem
1995 15 27% 0% 73%
1996 10 40% 0% 60%
1997 4 50% 0% 50%
1998 16 19% 50% 31%
1999 - - - -
2000 - - - -
2001 27 0% 63 % 37 %
2002 88 0% 58 % 42 %
2003 94 7% 33% 60 %
2004 26 0% 8 % 92 %
2005 6 33% 33% 33%
2006 143 14% 20% 66%
2007 33 9% 49% 42%
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TABLE 5-Multi-year summary of total Chinook redds) pbserved between August and Noverhbed
their distribution among the North Fork, South Fakd mainstem Battle Creek. Observations wereemad
during spring Chinook snorkel surveys.

Year n= North Fork South Fork Mainstem
1995° 13 46% 54% 0%
1996° 21 52% 0% 48%
1997 66 53% 15% 32%
1998 247 33% 34% 33%
1999¢ - - - -
2000 - - - -
2001 32 34% 38% 28%
2002 78 35% 21% 45%
2003 176 45% 15% 40%
2004 34 73% 9% 18%
2005 47 51% 13% 36%
2006 122 61% 19% 20%
2007 132 59% 16% 25%

@ Some redds were observed prior to August in 19996, 1997, and 2003 and are not included in #iiket
®In 1995, surveys were not conducted after thewastk of September.

In 1996, surveys were not conducted in Reaches aftigust.

41n 1999, only one survey was conducted in reathgsn September.
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TABLE 6- Multi-year summary of Chinook redd densjtgdds/mile) in Battle Creek snorkel survey reache

North Fork South Fork Mainstem

Year (Reaches 1-2) (Reach 3) (Reaches4-6) Reachl Reach2 Reach3 Reach4 Reach5 Reach 6
1995% - - - - - - - - -
1996 2 0 1 0 4 0 2 0 1
1997 7 4 2 5 8 4 4 1 1
1998 15 33 8 12 19 33 13 4 6
1999% - - - - - - - - -
2000° - - - - - - - - -
2001 2 5 1 1 3 5 1 1 1
2002 5 6 3 3 8 6 4 4 2
2003 15 10 7 5 26 10 12 3 5
2004 5 1 1 0 10 1 2 0 0
2005 5 2 2 0 10 2 3 2 <1
2006 14 9 2 7 22 9 6 <1 <1
2007 15 8 3 2 29 8 7 2 0

4 Survey frequency was inadequate to obtain a totaht of redds.
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TABLE 7-Reach numbers and locations with associdateat miles (rm) for Battle Creek stream
surveys.

Reach Upstream Downstream
length ~~ """ STt TTTToTTTTTT e Tt
Reach (miles) Location rm Location rm
1 (North Fork) 2.75  Eagle Canyon Dam 5.25 Wild2atn 2.50
2 (North Fork) 250  Wildcat Dam 2.50 Confluené¢dasks 0.00
3 (South Fork) 2.54  Coleman Diversion 2.54 Confluence of forks 0.00
Dam
4 3.82  Confluence of forks 16.61 Mt. Valley Ranch 12.79
5 3.47  Mt. Valley Ranch 12.79 Ranch road 9.32
6 3.49  Ranch road 9.32 Barrier weir 5.83

TABLE 8-Temperature criteria used to evaluate thitability of Battle Creek water
temperatures for Spring Chinook. Criteria are riedifrom Ward and Kier (1999).

Mean Daily Water

Life Stage TemperatureK) Response Suitability Category
Adult Holding  60.8 Optimum Good

>60.8 to 66.2 Some Mortality and Infertility Fair

>66.2 No Successful Spawning Poor
_________________ 80 tehal VeyPoor
Egg 56 Optimum Excellent
Incubation

>56 to 58 <8% Mortality Good

>58 to 60 15 to 25% Mortality Fair

>60to 62 50 to 80% Mortality Poor

>62 100% Mortality Very Poor
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TABLE 9-Chinook salmonvideo-recorded passing the Coleman National Fidichéay barrier weir and associated passage
estimated for 2007. Passage estimates includeasti passage during hours not video recorded.

Hours of Actual Actual Actual Passage  Passage
Week Monitoring Hours of taped number number number estimate:  estimate:
Dates number method passage passage clipped unclipped unknown clipped unclipped
March 1-3 1 Trap 42 0 0 0 0
March 4-10 2 Trap 84 2 0 0 2
March 11-17 3 Trap 48 4 0 0 4
March 18-24 4 Trap 27 9 0 0 9
March 25-31 5 Trap 16 5 0 0 5
April 1-7 6 Trap 6 10 0 0 10
April 8-14 7 Trap 4 8 0 0 8
April 15-21 8 Trap 2 13 0 0 13
April 22-28 9 Trap 0 20 0 0 20
April 29-May 5 10 Trap 0 25 0 0 25
May 6-9 11 Trap 0 7 0 0 7
May 9-12 11 Video 79.2 79.2 0 24 0 0.0 24.0
May13-19 12 Video 168.0 168.0 0 37 0 0.0 37.0
May 20-26 13 Video 168.0 164.7 1 15 1 1.1 16.3
May 27-June 2 14 Video 168.0 168.0 1 20 0 1.0 20.0
June 3-9 15 Video 168.0 166.0 2 18 0 2.0 18.2
Junel0-16 16 Video 168.0 165.9 0 13 0 0.0 13.2
Junel7-23 17 Video 168.0 165.8 0 17 0 0.0 17.2
June 24-30 18 Video 168.0 166.1 0 5 0 0.0 5.1
July 1-7 19 Video 168.0 168.0 1 6 0 1.0 6.0
July 8-14 20 Video 168.0 168.0 0 1 0 0.0 1.0
July 15-21 21 Video 168.0 168.0 0 28 0 0.0 28.0
July 22-28 22 Video 168.0 168.0 0 1 0 0.0 1.0
July 29-August 1 23 Video 80.9 79.9 0 1 0 0.0 1.0
Totals 2008.1 1995.6 234 289 1 5 291
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TABLE 10-Rainbow trout/steelheadvideo-recorded passing the Coleman National Fitctvery barrier weir fish ladder and
associated passage estimates for 2007. Passagatestinclude passage during hours not video decbr

Hours of

Actual Actual Actual Passage  Passage
Week Monitoring Hours of taped number number number estimate:  estimate:
Dates number method passage passage clipped unclipped unknown clipped unclipped
March 1-3 1 Trap 8 26 0 0 95
March 4-10 2 Trap 2 21 0 0 21
March 11-17 3 Trap 4 11 0 0 11
March 18-24 4 Trap 1 4 0 0 ®3
March 25-31 5 Trap 1 6 0 0 6
April 1-7 6 Trap 2 3 0 0 3
April 8-14 7 Trap 0 0 0 0 0
April 15-21 8 Trap 0 1 0 0 1
April 22-28 9 Trap 0 2 0 0 2
April 29-May 5 10 Trap 0 0 0 0 0
May 6-9 11 Trap 0 2 0 0 2
May 9-12 11 Video 79.2 79.2 1 22 0 1.0 22.0
May13-19 12 Video 168.0 168.0 0 12 1 0.0 13.0
May 20-26 13 Video 168.0 164.7 0 17 0 0.0 17.3
May 27-June 2 14 Video 168.0 168.0 0 20 0 0.0 20.0
June 3-9 15 Video 168.0 166.0 0 5 0 0.0 5.1
Junel0-16 16 Video 168.0 165.9 0 23 1 0.0 24.3
Junel7-23 17 Video 168.0 165.8 0 8 0 0.0 8.1
June 24-30 18 Video 168.0 166.1 0 5 0 0.0 5.1
July 1-7 19 Video 168.0 168.0 0 12 1 0.0 13.0
July 8-14 20 Video 168.0 168.0 0 9 0 0.0 9.0
July 15-21 21 Video 168.0 168.0 0 0 0.0 3.0
July 22-28 22 Video 168.0 168.0 2 0 2.0 1.0
July 29-August 1 23 Video 80.9 79.9 0 0 0.0 1.0
Totals 2008.1 1995.6 21 215 3 3 217

@ 0ne unclipped rainbow trout/steelhead was saedfizecause a coded-wire tag was detected with d detector in the field. No tag was detected in

laboratory processing.

® One unclipped rainbow trout/steelhead mortalityusced in the traps moving parts.
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TABLE 11-Chinook salmon live adults, carcassesrauldls observed during the 2007 Battle
Creek stream surveys

Reach Date Chinook Redds Carcasses

=

5/29/07 0
6/26/07
8/27/07
9/17/07
10/01/07
10/15/07
10/29/07

N
o

5/30/07
06/27/07
8/28/07
9/18/07
10/2/07
10/16/07
10/30/07

Wk wooloo NP DN
R O O O o oo © © o

= W
~N o1
w W
A O

05/30/07

06/27/07

8/28/07 16
9/18/07

10/03/07

W O O Ok

[EY
N

11/7/2007

4
8
10/17/07 3
0
7

05/31/07
06/28/07 15
8/31/07 13
9/19/07 42
10/04/07 17
10/17&18/07
11/7/07

O O o oo &

N
(o]

05/31/07
06/28/07
8/31/07
9/20/07
10/04/07
10/18/07

oo oo DDANDNEDDOWOWWWRWNNNNNNNRRRR R PR
P O OO OO O ®®WOOOoOOoN© O OO0 OoOlowoh~hOOOOORrR OO0ON

O Ok P L N O O
P WO O OO -



TABLE 11—Continued

Reach Date Chinook Redds Carcasses

5 10/31/07 0 0 1

6 06/04/07 0 0 0

6 06/29/07 5 0 0

6 8/30/07 0 0 0

6 9/20/07 0 0 0

6 10/04/07 0 0 0

6 10/19/07 0 1 0

6 11/1/07 0 0 0
Totals 132 49
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TABLE 12-Total monthly counts of live Chinook obged on 2007 Battle Creek stream surveys.

May June August September  Octobél) (1 October (3 November
Reaches 1-6 5/29-6/4 6/26-6/29 8/27-8/30 9/17-9/20 10/1-10/4 10/15-10/19 10/29-11/7

1 4 1 2 1 2 0 0

2 5 3 1 3 35 17 0

3 1 2 16 4 8 3 0

4 7 15 13 42 17 5 0

5 2 1 1 1 0 0 0

6 0 5 0 0 0 0 0
Totals 19 27 33 51 62 25 0
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TABLE 13-Number of days mean daily temperatures Wiatd and Kier's (1999) suitability
categories for spring Chinook holding from Junérbuigh September 30, 2007 at select
monitoring site in Battle Creek.

River No Very

Site Name Location Mile Data Poor Poor Fair Good
Eagle Canyon Dam North Fork 53 0 0 0 0 122
Wildcat Dam North Fork 2% 0 0 0 47 75
Wildcat Road Bridge North Fork do o 0 7 91 24
Above confluence of forks North Fork 005 O 0 8 91 23
Coleman Diversion Dam South Fork 25 0 0 0 54 68
Manton Road Bridge South Fork 17 o0 0 0 62 60
Above confluence of forks South Fork b1 o 0 8 69 45
Below confluence of forks Mainstem 18.0 0 0 9 81 32
Reach 4 Upper Mainstem 189 0 0 8 67 47
Reach 4 Lower Mainstem 129 0 0 30 73 19
Reach 5 Lower Mainstem 93 0 0 69 42 11

2 From confluence of the North Fork and South Foaktl® Creek
® From confluence with the Sacramento River
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TABLE 14-Estimated range for percent of days thatubating spring Chinook eggs fell within water perature suitability

categories in Battle Creek in 2007. The left agttrnumbers of the range represent the averagédonorst-case scenario and best-
case scenario respectivlyPresented in the parentheses are the ranggsraigg number of days that redds were exposedio ea
temperature category based on the worst-case atatdse scenarios.

n=

Reach Location  (Redds) Very Poor Poor Fair Good Excellent

1 North Fork 6 0% 0% 0% 0% 100.0% (96-103)

2 North Fork 72 0% 0% 0.1-0% (<1-0) 0.7-0% (<1-0)  99.2-100.0% (103-111)

3 South Fork 21 0% 0% 0.9-0% (1-0) 0.7-0.1% (<1) 98.4-99.9% (107-119)

4 Mainstem 27 0% 0% 0.5-0.1% (<1) 7.6-1.5% (7-2) 91.9-98.5% (87-102)

5 Mainstem 6 1.9-0% (2-0) 1.9-0% (2-0) 5-1% (4-1)  0.715.6% (9-6) 80.5-93.4% (70-92)
Total 132 0.1-0% (<1) 0.1-0% (<1) 0.5-0.1% (<1) 4-R.5% (3-<1) 97.0-99.4% (99-109)

#Previous annual reports included only the best-sasgario.
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TABLE 15-Number of days mean daily temperatures Wiatd and Kier's (1999) suitability
categories for spring Chinook egg incubation froept®mber 15 through October 31, 2007 at
the select monitoring sites in Battle Creek.

River No Very Excell-
Site Name Location Mile Data Poor Poor Fair Good ent
Eagle Canyon Dam North Fork 8.3 0 0 0 0 0 47
Wildcat Dam North Fork 2% 0 0 0 0 2 45
Wildcat Road Bridge North Fork (G19 0 0 0 4 4 39
}Above confluence of North Fork  0.08 0 0 0 5 5 40
OIS
Coleman Diversion Dam South Fork 2.5 0 0 0 0 4 43
Manton Road Bridge SouthFork 1.7 0 0 0 0 4 43
gt?l(z;/e confluence of South Fork 04 0 0 0 0 5 42
][?;)er:((?sw confluence of Mainstem 16.0 0 0 0 0 9 38
Reach 4 Upper Mainstem 189 0 0 0 0 6 41
Reach 4 Lower Mainstem 129 0 0 0 4 11 32
Reach 5 Lower Mainstem 93 2 4 3 10 16 12
Total 2 4 3 20 66 422

2 From confluence of the North Fork and South Foaktl® Creek
® From confluence with the Sacramento River
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Keswick Dam and Red Bluff, California.
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FIGURE 2-Map of Battle Creek depicting the locatafrthe Coleman National Fish Hatchery barrier vesid stream survey reaches.
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A B

FIGURE 3-Pictures showing the upper and lower gaiebarriers on the North Fork of Battle Creekctire A, is the upper barrier
and picture B is the lower (low-flow) barrier.
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FIGURE 11-Length-frequency distribution of rainbtwut/steelhead captured in Coleman National Fiatchery barrier weir trap in
2007. Fork length labels are the upper end ofibe category.
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APPENDIX Al-Coded-wire tags recovered during Colari&tional Fish Hatchery (CNFH) barrier weir trapmitoritng in 2007.

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year

3/2/2007  Barrier Weir Trap  Rainbow M 48 NTD

3/1/2007  Barrier Weir Trap Chinook M 102 051776 ENF Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook F 94 051770 CNFH  Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook F 88 051770 CNFH  Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook M 99 051776 CNFH Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook M 89 051776 CNFH Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook M 87 051775 CNFH Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook F 74 052278 CNFH  Late Fall 2004
3/1/2007  Barrier Weir Trap Chinook F 87 051769 CNFH  Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook F 84 051776 CNFH  Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook F 95 051768 CNFH  Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook M 87 051769 CNFH Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook M 100 051768 ENF Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook M 100 051776 ENF Late Fall 2003
3/1/2007  Barrier Weir Trap Chinook F 78 051769 CNFH Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook M 102 051777 ENF Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook M 84 051768 CNFH Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook F 94 051775 CNFH Late Fall 2003
3/2/2007  Barrier Weir Trap  Rainbow M 42 051568 CNFH 2003
3/2/2007  Barrier Weir Trap Chinook M 95 NTD

3/2/2007  Barrier Weir Trap Chinook F 89 051776 CNFH Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook 92 051776 CNFH Late Fall 2003



APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year

3/2/2007  Barrier Weir Trap Chinook M 85 051776 CNFH Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook M 102 051777 ENF Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook F 88 051770 CNFH  Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook M 95 051766 CNFH Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook M 104 051775 ENF Late Fall 2003
3/2/2007  Barrier Weir Trap Chinook F 88 051768 CNFH  Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 70 052286 CNFH  Late Fall 2004
3/3/2007  Barrier Weir Trap Chinook F 70 051766 CNFH  Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 86 NTD

3/3/2007  Barrier Weir Trap Chinook F 84 051776 CNFH  Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 85 051775 CNFH  Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook M 102 051765 ENF Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 90 051770 CNFH  Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 94 051777 CNFH Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 90 051768 CNFH Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 84 051776 CNFH Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook M 78 Lost Tag

3/3/2007  Barrier Weir Trap Chinook F 78 051776 CNFH Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 89 051768 CNFH Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 86 051766 CNFH Late Fall 2003
3/3/2007  Barrier Weir Trap Chinook F 88 051766 CNFH Late Fall 2003
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year
3/3/2007  Barrier Weir Trap Chinook M 107 051764 ENF Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 97 051776 CNFH  Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook M 90 051777 CNFH Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 83 051765 CNFH  Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 79 051766 CNFH  Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 89 051764 CNFH  Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 95 051776 CNFH  Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 100 051775 ENF Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook M 100 051777 ENF Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 94 051777 CNFH  Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 90 051776 CNFH  Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 91 051770 CNFH  Late Fall 2003
3/4/2007  Barrier Weir Trap Chinook F 91 051767 CNFH  Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook M 84 051765 CNFH Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 90 051770 CNFH Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 83 051769 CNFH Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 88 051768 CNFH Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook M 82 052279 CNFH Late Fall 2004
3/5/2007  Barrier Weir Trap Chinook F 87 051776 CNFH Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 87 051775 CNFH Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 93 051776 CNFH Late Fall 2003
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year

3/5/2007  Barrier Weir Trap Chinook M 78 052286 CNFH Late Fall 2004
3/5/2007  Barrier Weir Trap Chinook F 86 051777 CNFH  Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook M 101 051777 ENF Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 85 051765 CNFH  Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 92 051768 CNFH  Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 88 051777 CNFH  Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 80 051776 CNFH  Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook F 94 051769 CNFH  Late Fall 2003
3/5/2007  Barrier Weir Trap Chinook M 103 051775 ENF Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook F 83 051765 CNFH  Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook F 88 NTD

3/6/2007  Barrier Weir Trap Chinook M 99 051775 CNFH Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook F 92 051770 CNFH  Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook M 92 051766 CNFH Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook M 62 052278 CNFH Late Fall 2004
3/6/2007  Barrier Weir Trap Chinook F 91 051777 CNFH Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook F 86 051777 CNFH Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook F 89 051776 CNFH Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook M 100 051768 ENF Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook F 90 051777 CNFH Late Fall 2003
3/6/2007  Barrier Weir Trap Chinook F 88 051770 CNFH Late Fall 2003
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year

3/7/2007  Barrier Weir Trap Chinook F 96 Lost Tag

3/7/2007  Barrier Weir Trap Chinook F 82 051776 CNFH  Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook F 92 051765 CNFH  Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook F 96 051776 CNFH  Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook M 101 051765 ENF Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook F 93 051766 CNFH  Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook F 76 051776 CNFH  Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook M 104 051775 ENF Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook F 93 051777 CNFH  Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook F 86 051776 CNFH  Late Fall 2003
3/7/2007  Barrier Weir Trap Chinook F 95 Lost Tag

3/8/2007  Barrier Weir Trap Chinook F 78 051775 CNFH  Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook F 89 051766 CNFH  Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook F 79 051766 CNFH Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook F 62 052278 CNFH Late Fall 2004
3/8/2007  Barrier Weir Trap Chinook F 90 051775 CNFH Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook M 92 051777 CNFH Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook M 98 051777 CNFH Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook F 73 051699 CNFH Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook F 95 051766 CNFH Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook F 88 050772 CNFH Late Fall 2001
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year

3/8/2007  Barrier Weir Trap Chinook M 92 051766 CNFH Late Fall 2003
3/8/2007  Barrier Weir Trap Chinook F 82 051768 CNFH  Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 87 051764 CNFH  Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 80 NTD

3/9/2007  Barrier Weir Trap Chinook F 86 051766 CNFH  Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook M 70 052287 CNFH Late Fall 2004
3/9/2007  Barrier Weir Trap Chinook F 92 051766 CNFH  Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 73 051766 CNFH  Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 88 051765 CNFH  Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 86 NTD

3/9/2007  Barrier Weir Trap Chinook M 94 051770 CNFH Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 83 051776 CNFH  Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 88 051776 CNFH  Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 90 051769 CNFH Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 80 051777 CNFH Late Fall 2003
3/9/2007  Barrier Weir Trap Chinook F 77 052273 CNFH Late Fall 2004
3/9/2007  Barrier Weir Trap Chinook F 86 051766 CNFH Late Fall 2003
3/10/2007  Barrier Weir Trap Chinook M 92 051766 ENF Late Fall 2003
3/10/2007 Barrier Weir Trap Chinook F 88 051775 ENF Late Fall 2003
3/10/2007  Barrier Weir Trap Chinook F 86 051766 ENF Late Fall 2003
3/10/2007  Barrier Weir Trap Chinook F 87 051775 ENF Late Fall 2003
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year

3/10/2007  Barrier Weir Trap Chinook F 90 051776 ENF Late Fall 2003
3/11/2007 Barrier Weir Trap Chinook F 75 051770 ENF Late Fall 2003
3/11/2007  Barrier Weir Trap Chinook F 90 NTD

3/11/2007 Barrier Weir Trap Chinook M 92 051769 ENF Late Fall 2003
3/11/2007 Barrier Weir Trap Chinook M 80 052278 ENF Late Fall 2004
3/11/2007 Barrier Weir Trap Chinook F 83 NTD

3/11/2007 Barrier Weir Trap Chinook F 88 051768 ENF Late Fall 2003
3/11/2007 Barrier Weir Trap Chinook M 98 051765 ENF Late Fall 2003
3/11/2007 Barrier Weir Trap Chinook F 79 051770 ENF Late Fall 2003
3/12/2007 Barrier Weir Trap Chinook F 92 051777 ENF Late Fall 2003
3/12/2007 Barrier Weir Trap Chinook F 85 051765 ENF Late Fall 2003
3/12/2007 Barrier Weir Trap Chinook M 93 051776 ENF Late Fall 2003
3/12/2007 Barrier Weir Trap Chinook F 71 051770 ENF Late Fall 2003
3/12/2007 Barrier Weir Trap Chinook F 87 051766 ENF Late Fall 2003
3/12/2007 Barrier Weir Trap Chinook M 100 051777 REN Late Fall 2003
3/12/2007 Barrier Weir Trap Chinook F 84 Lost Tag

3/12/2007 Barrier Weir Trap Chinook F 78 052286 ENF Late Fall 2004
3/12/2007 Barrier Weir Trap Chinook F 80 051766 ENF Late Fall 2003
3/12/2007 Barrier Weir Trap Chinook F 90 051777 ENF Late Fall 2003
3/13/2007 Barrier Weir Trap Chinook F 76 051775 ENF Late Fall 2003
3/13/2007 Barrier Weir Trap Chinook F 90 051777 ENF Late Fall 2003
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year
3/13/2007 Barrier Weir Trap Chinook M 93 051766 ENF Late Fall 2003
3/13/2007 Barrier Weir Trap Chinook F 88 051766 ENF Late Fall 2003
3/13/2007 Barrier Weir Trap Chinook F 90 051776 ENF Late Fall 2003
3/13/2007 Barrier Weir Trap Chinook M 57 051764 ENF Late Fall 2003
3/13/2007 Barrier Weir Trap Chinook F 87.5 051776 NFE Late Fall 2003
3/13/2007 Barrier Weir Trap Chinook M 95.5 051775 NFH Late Fall 2003
3/14/2007 Barrier Weir Trap Chinook M 79 052278 ENF Late Fall 2004
3/14/2007 Barrier Weir Trap Chinook F 92.5 051777 NFE Late Fall 2003
3/14/2007 Barrier Weir Trap Chinook F 71 052278 ENF Late Fall 2004
3/14/2007 Barrier Weir Trap Chinook F 71 051770 ENF Late Fall 2003
3/14/2007 Barrier Weir Trap Chinook F 88.5 051776 NFE Late Fall 2003
3/14/2007 Barrier Weir Trap Chinook F 92 051777 ENF Late Fall 2003
3/14/2007 Barrier Weir Trap Chinook F 77 052286 ENF Late Fall 2004
3/15/2007 Barrier Weir Trap Chinook F 88 051768 ENF Late Fall 2003
3/15/2007 Barrier Weir Trap Chinook M 98 051776 ENF Late Fall 2003
3/15/2007 Barrier Weir Trap Chinook M 94 051764 ENF Late Fall 2003
3/15/2007 Barrier Weir Trap Chinook F 90 051764 ENF Late Fall 2003
3/15/2007 Barrier Weir Trap Chinook F 88 051775 ENF Late Fall 2003
3/15/2007 Barrier Weir Trap Chinook F 86 051777 ENF Late Fall 2003
3/15/2007 Barrier Weir Trap Chinook F 90.5 051776 NFE Late Fall 2003
3/15/2007 Barrier Weir Trap Chinook F 87 051770 ENF Late Fall 2003
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year
3/16/2007 Barrier Weir Trap Chinook M 95 051775 ENF Late Fall 2003
3/16/2007  Barrier Weir Trap Chinook M 93 051770 ENF Late Fall 2003
3/16/2007 Barrier Weir Trap Chinook F 75.5 051775 NFE Late Fall 2003
3/16/2007 Barrier Weir Trap Chinook F 86 051765 ENF Late Fall 2003
3/16/2007 Barrier Weir Trap Chinook F 71 051766 ENF Late Fall 2003
3/17/2007 Barrier Weir Trap Chinook F 96.5 051770 NFE Late Fall 2003
3/17/2007 Barrier Weir Trap Chinook F 90 051770 ENF Late Fall 2003
3/18/2007 Barrier Weir Trap Chinook M 90 051777 ENF Late Fall 2003
3/19/2007 Barrier Weir Trap Chinook F 92 051777 ENF Late Fall 2003
3/19/2007 Barrier Weir Trap Chinook F 77 NTD CNFH
3/19/2007 Barrier Weir Trap Chinook F 86 051770 ENF Late Fall 2003
3/19/2007 Barrier Weir Trap Chinook F 91 051776 ENF Late Fall 2003
3/19/2007 Barrier Weir Trap Chinook F 89 051775 ENF Late Fall 2003
3/19/2007 Barrier Weir Trap Chinook F 85.5 NTD
3/19/2007 Barrier Weir Trap Chinook F 89.5 NTD
3/19/2007 Barrier Weir Trap Chinook M 10 051777 ENF Late Fall 2003
3/19/2007 Barrier Weir Trap Chinook F 89.5 051769 NFE Late Fall 2003
3/20/2007  Barrier Weir Trap Chinook F 89.5 051776 NFE Late Fall 2003
3/20/2007 Barrier Weir Trap Chinook F 79.5 NTD
3/20/2007  Barrier Weir Trap Chinook M 50 052278 ENF Late Fall 2004
3/20/2007  Barrier Weir Trap Chinook M 91 051766 ENF Late Fall 2003
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year

3/20/2007  Barrier Weir Trap Chinook M 97 051776 ENF Late Fall 2003
3/20/2007  Barrier Weir Trap Chinook M 94.5 NTD

3/20/2007  Barrier Weir Trap Chinook F 82.5 051776 NFE Late Fall 2003
3/20/2007  Barrier Weir Trap Chinook F 85 051768 ENF Late Fall 2003
3/20/2007  Barrier Weir Trap Chinook F 94 051776 ENF Late Fall 2003
3/22/2007  Barrier Weir Trap Chinook M 96.5 051765 NFH Late Fall 2003
3/21/2007  Barrier Weir Trap Chinook F 88 051776 ENF Late Fall 2003
3/22/2007  Barrier Weir Trap Chinook F 90 051776 ENF Late Fall 2003
3/22/2007  Barrier Weir Trap Chinook F 68.5 052278 NFE Late Fall 2004
3/23/2007  Barrier Weir Trap Chinook F 90.5 051777 NFE Late Fall 2003
3/23/2007 Barrier Weir Trap Chinook F 91 051776 ENF Late Fall 2003
3/24/2007  Barrier Weir Trap Chinook M 85 052294 ENF Late Fall 2004
3/24/2007  Barrier Weir Trap Chinook F 92.5 051770 NFE Late Fall 2003
3/25/2007  Barrier Weir Trap Chinook M 810 051775 FEN Late Fall 2003
3/25/2007  Barrier Weir Trap Chinook F 90.5 051766 NFE Late Fall 2003
3/25/2007  Barrier Weir Trap Chinook F 90.5 051775 NFE Late Fall 2003
3/25/2007 Barrier Weir Trap Chinook F 79.5 051165 NFE Late Fall 2002
3/25/2007  Barrier Weir Trap Chinook F 84 051766 ENF Late Fall 2003
3/25/2007  Barrier Weir Trap Chinook F 89.5 051776 NFE Late Fall 2003
3/26/2007  Barrier Weir Trap Chinook F 85 051775 ENF Late Fall 2003
3/26/2007  Barrier Weir Trap Chinook F 96 051775 ENF Late Fall 2003
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APPENDIX A1—Continued

Collection Collection location Fork length Hatchery or creek Brood
date and method Species  Sex (cm) Tag codé of origin® Run year
3/27/2007  Barrier Weir Trap Chinook F 85 051777 ENF Late Fall 2003
3/27/2007  Barrier Weir Trap Chinook F 90.5 051776 NFE Late Fall 2003
3/27/2007  Barrier Weir Trap Chinook F 88 051099 ENF Late Fall 2002
3/27/2007  Barrier Weir Trap Chinook F 88 051776 ENF Late Fall 2003
3/27/2007  Barrier Weir Trap Chinook F 90 051765 ENF Late Fall 2003
3/29/2007 Barrier Weir Trap Chinook M 88.5 051775 NFH Late Fall 2003
3/30/2007  Barrier Weir Trap Chinook F 64 051770 ENF Late Fall 2003
3/31/2007 Barrier Weir Trap Chinook M 91.5 051768 NFH Late Fall 2003
4/1/2007  Barrier Weir Trap Chinook F 84.5 051765 REN Late Fall 2003
4/3/2007  Barrier Weir Trap Chinook M 79.5 055139 FEN Late Fall 2002
4/3/2007  Barrier Weir Trap Chinook M 107 051777 ENF Late Fall 2003
4/4/2007  Barrier Weir Trap Chinook F 86.5 051777 REN Late Fall 2003
4/5/2007  Barrier Weir Trap Chinook F 93.5 051776 REN Late Fall 2003
4/6/2007  Barrier Weir Trap Chinook F 86 051766 CNFH Late Fall 2003
4/8/2007  Barrier Weir Trap Chinook F 85 051774 CNFH Late Fall 2003
4/8/2007  Barrier Weir Trap Chinook M 52 052782 CNFH Late Fall 2005
4/12/2007  Barrier Weir Trap Chinook F 88 051765 ENF Late Fall 2003
4/14/2007  Barrier Weir Trap Chinook F 82 051775 ENF Late Fall 2003
4/16/2007  Barrier Weir Trap Chinook F 76.5 052278 NFEl Late Fall 2004
4/17/2007  Barrier Weir Trap Chinook F 93.5 051775 NFE Late Fall 2003

aNTD means No Tag Detected.
® Hatcheries include Coleman National Fish Hatcl{€\FH), Livingston Stone National Fish Hatchery A, and Feather River Fish Hatchery (FRH).
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APPENDIX A2-Table of Correlation Coefficients (raged on simple linear relationships between
independent variables and dependant variablegpbrtient variables include Mean Monthly
Temperature (MMT) and Mean Monthly Flow (MMF) atadwocations. MMF was transformed to its
natural logarithm for correlation with “redd penfale.”

Lower Battle Creek Redds per female Juveniles per redd Juvenilescpealé

MMT May -0.754 -0.180 -0.428
MMT June -0.677 -0.515 -0.876
MMT July -0.589 -0.735 -0.866
MMT August -0.622 -0.493 -0.891
MMT September -0.584 -0.390 -0.582
MMT October -0.083 0.298 -0.487
MMT November -0.319 0.463
MMT December -0.841 -0.937
MMT January -0.722 -0.025
MMT February 0.249 0.200
MMF May 0.779 0.526 0.457
MMF June 0783 0.480 0.620
MMF July 0.699 0.683 0.791
MMF August 0.644 0.653 0.901
MMF September 0.614 0.796 0.951
MMF October 0.363 0.908 0.940
MMF November 0.468 0.872
MMF December -0.771 -0.666
MMF January -0.991 -0.221
MMF February 0.243 0.548

Middle Battle Creek

MMT May -0.793 -0.294 -0.737
MMT June -0.792 -0.826 -0.990
MMT July -0.229 -0.985 -0.701
MMT August -0.664 -0.626 -0.786
MMT September -0.389 -0.446 -0.351
MMT October -0.131 0.194 0.087
MMT November -0.270 -0.617
MMT December -0.878 -0.743
MMT January -0.501 -0.359
MMT February 0.285 -0.385
MMF May 0.684 0.433 0.921
MMF June 0.713 0.538 0.961
MMF July 0.365 0.764 0.844
MMF August 0.684 0.767 0.919
MMF September 0.544 0.734 0.663
MMF October 0.392 0.594 0.461
MMF November 0.428 0.345
MMF December -0.907 -0.402
MMF January -0.985 -0.644
MMF February 0.299 0.849
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APPENDIX A3-Chinook redd measurements taken dudSgWS Battle Creek snorkel surveys in 2007.

Max
Length Max Area Depth: Depth: Depth: Velocity  Substrate
Date Reach (ft) Width (ft) (ft?) Pre-redd (ft) Pit (ft) Tailspill (ft) (ft/s) codé
9/18/2007 2 14.58 7.08 81.13 1.33 1.92 0.92 0.95 3 1
9/18/2007 3 18.25 8.50 121.83 0.71 1.00 0.29 151 4 2
9/18/2007 3 5.58 4.00 17.54 0.77 1.18 0.33 1.34 2.4
9/18/2007 3 9.08 3.92 27.94 1.17 1.58 1.08 1.80 2.4
9/20/2007 5 11.25 6.33 55.96 1.92 2.42 1.50 1.56 3 1
9/20/2007 5 6.42 5.58 28.14 1.33 1.92 0.83 2.18 1.3
10/1/2007 1 7.33 2.50 14.40 1.08 1.50 0.50 1.32 2.3
10/1/2007 1 8.67 4.33 29.50 1.25 1.83 1.17 2.01 2.4
10/1/2007 1 10.17 4.42 35.27 0.83 1.33 0.75 1.50 3 1
10/1/2007 1 16.92 7.42 98.54 0.83 1.17 0.50 1.55 4 2.
10/1/2007 1 17.50 5.92 81.32 0.83 1.17 0.58 2.22 4 2.
10/1/2007 1 16.75 6.50 85.51 1.54 2.13 1.21 1.41 3 2
10/2/2007 2 7.00 6.50 35.74 1.67 1.83 0.67 1.18 2.4
10/2/2007 2 15.00 5.83 68.72 2.33 3.08 1.42 0.93 4 2.
10/2/2007 2 17.33 12.17 165.63 2.92 3.00 1.42 197 13
10/2/2007 2 27.92 6.42 140.69 1.42 2.17 0.67 2.33 4 2
10/2/2007 2 21.67 7.00 119.12 1.67 2.67 1.08 1.92 31
10/2/2007 2 37.92 11.67 347.43 2.42 2.92 0.42 098 1.3
10/2/2007 2 18.33 8.75 125.99 2.33 2.58 0.83 0.68 31
10/2/2007 2 26.92 13.33 281.87 0.33 1.08 0.42 278 1.3
10/2/2007 2 16.67 7.92 103.63 1.42 1.75 0.75 1.74 31
10/2/2007 2 16.17 10.00 126.97 1.25 1.33 0.33 222 1.3
10/2/2007 2 27.50 12.92 278.98 1.25 2.58 0.83 0.74 23
10/2/2007 2 6.50 4.25 21.70 1.04 1.33 0.75 1.79 1.3
10/2/2007 2 7.83 3.83 23.58 0.83 1.42 0.92 3.33 2.3
10/2/2007 2 21.83 9.67 165.76 2.33 2.17 0.50 0.96 21
10/2/2007 2 17.42 13.67 186.95 2.08 2.25 0.08 1.34 35
10/2/2007 2 22.75 12.42 221.86 2.25 2.17 0.58 013 1.2
10/2/2007 2 16.75 13.08 172.12 2.00 2.25 0.33 1.01 24
10/2/2007 2 15.33 19.25 231.82 2.58 2.75 0.75 167 24
10/2/2007 2 15.17 16.25 193.57 2.50 2.75 0.50 1.83 1.3
10/2/2007 2 7.25 4.75 27.05 1.33 1.79 0.50 1.70 1.2
10/2/2007 2 11.25 4.92 43.44 1.67 2.83 2.75 2.41 3 1.
10/2/2007 2 7.75 7.92 48.19 1.08 1.67 0.33 1.64 1.2
10/2/2007 2 6.92 2.42 13.13 0.58 1.17 0.50 1.79 1.2
10/2/2007 2 5.42 2.83 12.05 1.00 1.46 0.67 2.06 1.3
10/2/2007 2 15.67 11.25 138.43 1.00 1.75 0.33 1.00 1.2
10/2/2007 2 14.00 9.92 109.04 2.33 2.83 0.75 1.01 21
10/3/2007 3 18.33 22.50 323.98 1.63 2.33 1.33 124 24
10/3/2007 3 7.92 10.00 62.18 1.42 1.58 1.17 1.82 3 1.
10/3/2007 3 10.58 5.50 45.72 0.67 1.17 0.25 1.70 4 2.
10/3/2007 3 9.83 5.17 39.90 1.17 1.42 0.79 0.94 1.3
10/3/2007 3 10.00 6.50 51.05 0.83 1.17 0.71 1.07 4 2.
10/3/2007 3 9.92 8.33 64.90 0.71 1.08 0.21 1.30 1.3
10/3/2007 3 12.50 9.58 94.08 1.25 1.88 1.29 3.54 3 2
10/3/2007 3 18.17 8.17 116.52 1.25 1.58 0.75 1.36 4 2
10/3/2007 3 9.25 9.50 69.02 1.33 1.50 0.42 0.56 2.4
10/3/2007 3 13.17 5.67 58.60 1.50 2.08 1.58 1.46 3 1
10/3/2007 3 17.50 8.50 116.83 1.08 1.50 0.50 2.44 4 2
10/3/2007 3 14.67 7.67 88.31 1.00 2.25 0.75 2.43 4 2.




APPENDIX A3—Continued

Max
Length Max Area Depth: Depth: Depth: Velocity  Substrate
Date Reach (ft) Width (ft) (ft?) Pre-redd (ft) Pit (ft) Tailspill (ft) (ft/s) codé

10/3/2007 3 15.08 7.42 87.86 1.25 1.50 0.50 1.10 2 1.
10/4/2007 4 13.75 5.75 62.10 1.33 1.58 0.83 1.25 4 2.
10/4/2007 4 13.08 9.42 96.76 1.33 1.67 0.33 0.64 4 2.
10/4/2007 4 15.00 8.50 100.14 2.17 1.75 0.42 0.86 4 2
10/4/2007 4 9.67 3.42 25.94 0.83 1.58 1.42 1.80 2.4
10/4/2007 4 15.67 8.92 109.72 1.33 1.33 0.42 0.88 4 2
10/4/2007 4 20.00 6.58 103.41 2.00 2.38 1.58 1.23 31
10/4/2007 4 18.75 9.08 133.76 1.17 2.00 0.58 1.28 31
10/4/2007 4 20.83 9.67 158.17 1.08 1.75 0.83 2.10 4 2
10/4/2007 4 17.42 4.92 67.26 2.17 2.58 1.75 5.24 4 2.
10/4/2007 4 21.17 11.08 184.25 2.17 3.00 1.25 1.75 3.5
10/4/2007 4 21.75 8.50 145.20 1.67 2.33 0.33 0.85 21
10/4/2007 4 9.17 4.50 32.40 0.75 1.08 0.67 1.67 24
10/4/2007 4 19.42 13.83 210.96 0.92 1.50 0.50 117 1.2
10/4/2007 4 22.33 9.58 168.10 0.83 1.17 0.50 1.18 3 2
10/4/2007 4 22.50 13.08 231.20 1.08 1.92 0.33 143 24
10/4/2007 4 11.08 4.58 39.90 1.33 1.75 1.17 1.54 3 1
10/4/2007 4 8.75 7.83 53.83 1.50 1.50 0.67 1.92 2.4
10/4/2007 4 12.17 7.33 70.07 2.25 2.58 1.71 1.81 2 1.
10/4/2007 4 15.75 8.17 101.02 2.25 2.50 1.17 1.84 4 2
10/4/2007 4 24.83 10.00 195.04 1.58 2.50 1.25 204 35
10/4/2007 4 8.67 5.42 36.87 2.00 2.17 1.33 1.74 3.5
10/4/2007 4 21.25 8.00 133.52 1.50 1.92 0.75 2.52 4 3
10/4/2007 4 21.08 6.08 100.73 2.08 2.42 1.08 1.10 21
10/4/2007 4 7.67 5.75 34.62 2.25 2.67 1.92 1.58 24
10/4/2007 4 12.67 7.67 76.27 2.42 2.67 2.25 1.31 4 2.
10/4/2007 5 5.08 3.58 14.31 1.42 1.67 0.92 1.43 1.2
10/4/2007 5 8.17 4.92 31.54 1.33 1.75 1.25 1.78 1.3
10/4/2007 5 3.83 4.17 12.54 2.67 2.83 1.67 1.74 1.3
10/16/2007 2 13.25 4.50 46.83 221 2.54 1.08 0.97 4 2
10/16/2007 2 17.83 13.17 184.42 1.42 1.92 0.21 0.27 23
10/16/2007 2 19.17 6.67 100.36 2.92 3.17 0.75 110 24
10/16/2007 2 12.92 5.42 54.95 2.17 2.50 1.17 1.80 4 2
10/16/2007 2 11.25 7.08 62.59 2.08 2.25 1.50 2.18 31
10/16/2007 2 16.50 6.50 84.23 1.75 2.08 0.58 2.86 4 2
10/16/2007 2 10.50 6.00 49.48 1.75 2.00 1.92 1.32 4 2
10/16/2007 2 12.33 8.67 83.95 3.13 3.42 2.00 0.88 4 2
10/16/2007 2 20.00 8.33 130.90 1.92 2.08 1.17 225 24
10/16/2007 2 9.58 5.42 40.77 1.58 2.08 0.83 1.23 4 2.
10/16/2007 2 15.50 10.92 132.90 1.42 2.04 0.79 184 24
10/16/2007 2 9.92 4.83 37.64 1.42 1.83 0.83 1.25 2 1.
10/16/2007 2 14.17 5.83 64.90 2.08 2.08 1.00 1.26 4 2
10/16/2007 2 13.75 5.58 60.30 1.58 2.25 0.92 2.75 21
10/16/2007 2 8.75 5.50 37.80 1.08 1.33 0.75 1.85 4 2.
10/16/2007 2 21.67 7.92 134.72 1.83 2.00 1.17 120 1.3
10/17/2007 3 15.92 13.08 163.55 1.71 2.00 0.54 159 24
10/17/2007 3 7.08 5.42 30.13 1.08 2.50 1.33 1.91 3 2
10/17/2007 3 13.92 5.00 54.65 1.75 2.00 0.75 1.49 31
10/17/2007 3 18.67 5.67 83.08 0.63 1.08 0.33 1.13 21
10/17/2007 4 17.58 8.50 117.38 1.00 1.50 0.75 169 24
10/18/2007 5 7.92 6.67 41.45 0.83 1.50 0.33 2.16 3 1
10/30/2007 2 6.67 2.92 15.27 1.08 1.58 0.75 1.25 3 1
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APPENDIX A3—Continued

Max
Length Max Area Depth: Depth: Depth: Velocity  Substrate
Date Reach (ft) Width (ft) (ft%) Pre-redd (ft) Pit (ft)  Tailspill (ft) (ft/s) codé
Average 14.41 7.74 96.48 1.53 1.96 0.88 1.60 23
Minimum 3.83 2.42 12.05 0.33 1.00 0.08 0.13 1.2
Maximum 37.92 22.50 347.43 3.13 3.42 2.75 5.24 35

#Dominant substrate codes are described by USFWJaad are generally defined as follows; 1=1 ir8=2-3

in., 3.5=3-5in., etc.

® The median substrate code was used instead ofgevera

72



APPENDIX A4-Estimated number of days that egg iratidn fell within the five water-

temperature suitability categories for each sp@hgrook redd in 2007. The incubation period
was calculated using a cumulative 1,850 Daily Tenafpee Units (DTU). Days listed under ‘B’
and ‘W’ are the best-case scenarios and worsts@s®rios, respectively.

Very Poor Fair Good Excellent Total Days
River Poor
Location Reach Mile Date B W B W B W B W B W B W

North Fork 1 3.82 10/1/2007 0 0O 0O O O O O O 102 9402 96
North Fork 1 3.82 10/1/2007 0 0O O O O O O O 102 9402 96
North Fork 1 3.26 10/1/2007 0 0O 0O O O O O O 103 19403 96
North Fork 1 3.26 10/1/2007 0 0O 0 O O O O O 103 19403 96
North Fork 1 3.26 10/1/2007 0 0O O O O O O O 103 9403 96
North Fork 1 2.88 10/1/2007 0 O 0O O O O O O 108 9103 97
North Fork 2 1.41 9/18/2007 0 O 0 O O 7 0O 4 106 8206 93
North Fork 2 2.37 10/2/2007 0 0O O O O O 00 105 98 105 98
North Fork 2 2.28 10/2/2007 0 0O O O O O 00 106 99 106 99
North Fork 2 2.08 10/2/2007 0 0O 0 O O O o00 107 101 107 101
North Fork 2 2.02 10/2/2007 0 0O 0 O O O o00 107 101 107 101
North Fork 2 1.82 10/2/2007 0 0O O O O O o000 106 102 106 102
North Fork 2 1.75 10/2/2007 0 0O 0 O O O 00 107 103 107 103
North Fork 2 1.71 10/2/2007 0 0O 0 O O O O00 107 103 107 103
North Fork 2 1.64 10/2/2007 0 0O O O O O 00 110 104 110 104
North Fork 2 1.64 10/2/2007 0 0O O O O O 00 110 104 110 104
North Fork 2 1.64 10/2/2007 0 0O 0O O O O 00 110 104 110 104
North Fork 2 1.64 10/2/2007 0 0O O O O O 00 110 104 110 104
North Fork 2 1.61 10/2/2007 0 0O 0O O O O 00 110 109 110 109
North Fork 2 1.40 10/2/2007 0 0O 0O O O O 00 112 106 112 106
North Fork 2 1.36 10/2/2007 0 0O 0O O O O 00 112 106 112 106
North Fork 2 1.28 10/2/2007 0 O 0O O O O 00 113 107 113 107
North Fork 2 1.11 10/2/2007 0 0O 0O O O O 00 114 108 114 108
North Fork 2 1.01 10/2/2007 0 0O 0 O O O 00 115 109 115 109
North Fork 2 1.01 10/2/2007 0 0O 0O O O O 00 115 109 115 109
North Fork 2 1.01 10/2/2007 0 0O 0O O O O 00 115 109 115 109
North Fork 2 0.88 10/2/2007 0 0O 0O O O O 03 100 90 101 93
North Fork 2 0.88 10/2/2007 0 0O 0O O O O 03 100 90 101 93
North Fork 2 0.88 10/2/2007 0 0O O O O O 03 100 90 101 93
North Fork 2 0.88 10/2/2007 0 0O 0O O O O 03 100 90 101 93
North Fork 2 0.72 10/2/2007 0 0O 0O O O O 03 102 90 102 93
North Fork 2 0.72 10/2/2007 0 0O O O O O 03 102 90 102 93
North Fork 2 0.61 10/2/2007 0 0O O O O O 03 102 91 102 94
North Fork 2 0.55 10/2/2007 0 0O O O O O 03 102 91 102 94
North Fork 2 0.53 10/2/2007 0 0O O O O O 03 102 91 102 94
North Fork 2 0.48 10/2/2007 0 0O O O O O 03 102 91 102 94
North Fork 2 0.44 10/2/2007 0 0O O O O O 03 103 91 103 94
North Fork 2 0.41 10/2/2007 0 0O O O O O 03 103 91 103 94
North Fork 2 0.40 10/2/2007 0 0O O O O O 03 103 91 103 94
North Fork 2 0.40 10/2/2007 0 0O 0O O O O 03 103 91 103 94




APPENDIX A4—Continued

_ Very Poor Fair Good Excellent Total Days
River Poor
Location Reach Mile Date B W B W B W B W B w B w

North Fork 2 0.27 10/2/2007 0 0 0O 0O O O 03 103 92 103 95
North Fork 2 0.15 10/2/2007 0 0 0O 0O O O 03 103 92 103 95
North Fork 2 0.15 10/2/2007 0 0 0O O O O 03 103 92 103 95
North Fork 2 2.29 10/16/2007 O 0 O 0O O O 00 113 106 113 106
North Fork 2 2.28 10/16/2007 O 0 0O 0O O O 00 113 107 113 107
North Fork 2 2.28 10/16/2007 O 0 O 0O O O 00 113 107 113 107
North Fork 2 2.28 10/16/2007 O 0 0O 0 O O 00 113 107 113 107
North Fork 2 2.28 10/16/2007 O 0 0O 0 O O 00 113 107 113 107
North Fork 2 2.26 10/16/2007 O 0 0O 0 O O 00 113 107 113 107
North Fork 2 2.23 10/16/2007 O 0 0O 0 O O 00 113 107 113 107
North Fork 2 2.23 10/16/2007 O 0 0O 0 O O 00 113 107 113 107
North Fork 2 2.08 10/16/2007 O 0 O 0O O O 00 114 108 114 108
North Fork 2 1.95 10/16/2007 O 0 0O 0O O O 00 115 109 115 109
North Fork 2 1.83 10/16/2007 O 0 0O 0 O O 00 116 110 116 110
North Fork 2 1.83 10/16/2007 O 0 0O 0 O O 00 116 110 116 110
North Fork 2 1.82 10/16/2007 O 0 0O 0 O O 00 116 110 116 110
North Fork 2 1.82 10/16/2007 O 0 0O 0 O O 00 116 110 116 110
North Fork 2 1.75 10/16/2007 O 0 0O 0 O O 00 116 111 116 111
North Fork 2 1.66 10/16/2007 O 0 0O 0 O O 00 117 111 117 111
North Fork 2 1.66 10/16/2007 O 0 0O 0 O O 00 117 111 117 111
North Fork 2 1.65 10/16/2007 O 0 0O 0 O O 00 117 111 117 111
North Fork 2 1.65 10/16/2007 O 0 O 0 O O 00 117 111 117 111
North Fork 2 1.61 10/16/2007 O 0 0O 0 O O 00 117 111 117 111
North Fork 2 1.40 10/16/2007 O 0 0O 0O O O 00 118 113 118 113
North Fork 2 1.36 10/16/2007 O 0 0O 0O O O 00 118 113 118 113
North Fork 2 1.26  10/16/2007 O 0 0O 0 O O 00 119 114 119 114
North Fork 2 1.26  10/16/2007 O 0 0O 0 O O 00 119 114 119 114
North Fork 2 1.15 10/16/2007 O 0 0O 0 O O 00 119 115 119 115
North Fork 2 1.00 10/16/2007 O 0 0O 0 O O 00 120 116 120 116
North Fork 2 1.00 10/16/2007 O 0 0O 0 O O 00 120 116 120 116
North Fork 2 1.00 10/16/2007 O 0 0O 0 O O 00 120 116 120 116
North Fork 2 1.00 10/16/2007 O 0 0O 0 O O 00 120 116 120 116
North Fork 2 0.92 10/16/2007 O 0 0O 0 O O 00 1212 117 121 117
North Fork 2 0.92 10/16/2007 O 0 0O 0 O O 00 122 117 121 117
North Fork 2 0.87 10/16/2007 O 0 0O 0O O O 00 109 102 109 102
North Fork 2 0.85 10/16/2007 O 0 0O 0O O O 00 109 102 109 102
North Fork 2 0.60 10/16/2007 O 0 O 0O O O 00 110 103 110 103
North Fork 2 2.11 10/30/2007 O 0 0O 0 O O 00 117 114 117 114
South Fork 3 2.22 9/18/2007 0 0 0O 0 O 7 1 5 106 8207 94
South Fork 3 2.11 9/18/2007 0 0 O 0 O 7 1 5 106 8207 94
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APPENDIX A4—Continued

Very Poor Fair Good Excellent Total Days
River Poor

Location = Reach Mile Date B W B W B W B W B w B W
South Fork 3 2.11  9/18/2007 O O 0O O O 7 1 5 106 8207 94
South Fork 3 2.17 10/3/2007 O O 0 O O O O O 119 1@9 109
South Fork 3 2.15 10/3/2007 O 0O 0 O O O O 0 120 120 109
South Fork 3 2.11 10/3/2007 O 0O 0 O O O O 0 120 120 109
South Fork 3 1.93 10/3/2007 O O 0 O O O O 0 122 1:me1 110
South Fork 3 1.74 10/3/2007 O 0O 0 O O O 0O 0 123 1:mP3 111
South Fork 3 1.74 10/3/2007 O 0O 0 O O O O 0 123 1mpP3 111
South Fork 3 1.74 10/3/2007 O 0O 0 O O O O 0 123 1mpP3 111
South Fork 3 1.67 10/3/2007 O 0O 0 O O O O 0 123 1mpP3 111
South Fork 3 1.12 10/3/2007 O 0O 0 O O O O 0 1212 1Q21 109
South Fork 3 0.83 10/3/2007 O 0O 0 O O O O 0 120 120 109
South Fork 3 0.83 10/3/2007 O 0O 0 O O O O 0 120 120 109
South Fork 3 0.71 10/3/2007 O 0O 0O O O O O 0 120 120 108
South Fork 3 0.49 10/3/2007 O 0O 0O O O O O 0 120 120 108
South Fork 3 0.11 10/3/2007 O O 0 O O O O 0 118 1aa8 107
South Fork 3 2.16 10/17/2007 O O 0 O O O 0O 0 12611226 121
South Fork 3 1.92 10/17/2007 O O O O O O O O 1286 1228 126
South Fork 3 1.46  10/17/2007 O O 0 O O O 0O 0 1294 1229 124
South Fork 3 0.35 10/17/2007 O O 0 O O O 0 0 12711227 121
Mainstem 4 16.60 10/4/2007 O o o0 O 1 3 8 12 83 732 88
Mainstem 4 16.60 10/4/2007 O o o0 O 1 3 8 12 83 732 88
Mainstem 4 16.51  10/4/2007 O o 0 O O0o 2 1 9 98 789 89
Mainstem 4 16.51  10/4/2007 O o o0 O o 2 1 9 98 789 89
Mainstem 4 16.50 10/4/2007 O o 0O O o 2 5 9 89 794 89
Mainstem 4 16.38  10/4/2007 O O 0 O O O 1 10 100 8101 91
Mainstem 4 16.27  10/4/2007 O O 0 O O O 3 9 96 839 94
Mainstem 4 16.27  10/4/2007 O O 0O O O O 2 9 103 8305 94
Mainstem 4 16.27  10/4/2007 O O 0O O O O 2 9 103 8305 94
Mainstem 4 16.25 10/4/2007 O 0O 0O O O O O 8 104 8@04 94
Mainstem 4 16.05 10/4/2007 O 0O 0O O O O O 3 108 9408 99
Mainstem 4 16.04  10/4/2007 O 0O 0 O O O O 3 109 9409 100
Mainstem 4 15.98 10/4/2007 O O 0 O O O O 3 110 9710 99
Mainstem 4 15.86  10/4/2007 O 0O 0 O O O O 3 109 9®09 99
Mainstem 4 15.86  10/4/2007 O 0O 0 O O O O 3 109 9®09 99
Mainstem 4 15.84 10/4/2007 O O 0 O O O O 5 109 9209 97
Mainstem 4 14.82 10/4/2007 O O 0 O O O 1 5 102 9203 97
Mainstem 4 14.44  10/4/2007 O 0O 0 O O O O 5 107 9107 96
Mainstem 4 14.44  10/4/2007 O 0O 0 O O O O 5 107 9107 96
Mainstem 4 13.80 10/4/2007 O o o0 O o o 3 9 97 8800 95
Mainstem 4 13.80 10/4/2007 O 0O 0 O O O O 9 105 8&05 95
Mainstem 4 13.55 10/4/2007 O 0O 0 O O O O 9 105 8305 94
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APPENDIX A4—Continued

_ Very Poor Fair Good Excellent Total Days

River Poor
Location ~ Reach Mile Date B W B W B WB W B w B w
Mainstem 4 1355 10/4200r 0 O O O O O O O O 0105 94
Mainstem 4 1325 10/4200r 0 O O O O O 2 9 9% 8408 93
Mainstem 4 1325 10/4200r 0 O O O O O 2 9 9% 8408 93
Mainstem 4 12,92 10/4200r 0 0O O O O O 2 9 9% 8408 93
Mainstem 4 16.01 10/17/200r 0 O O O O O O O 118 1@98 109
Mainstem 5 11.93 9/20/200r 0 5 0 5 3 5 11 12 76 5BO0 78
Mainstem 5 11.93 9/20/200r 0O 5 0 5 3 5 11 12 76 5BO0 78
Mainstem 5 11.92 10/42007 00O O O O 3 2 11 99 76 101 90
Mainstem 5 11.92 10/42007 0O O O O 3 2 11 99 76 101 90
Mainstem 5 10.44 10/42007 00O O O O 10 6 8 92 68 98 86
Mainstem 5 11,92 10/18/200r 0O O O O O O 2 112 100 112 102
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Appendix B

(Previously unpublished weekly salmonid passagkesdbr the Coleman National Fish
Hatchery barrier weir fish ladder from 1995-2000)
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APPENDIX B1-Chinook salmon observed at and pasbegte@athe Coleman National Fish

Hatchery barrier weir fish ladder in 1995. Passagjanates include estimated passage during
hour nots video recorded.

Hours of  Hours of Actual Actual Actual Passage Passage
Week  Monitoring  allowed taped number number number  estimate: estimate:
Dates number method passage passage clipped® unclipped® unknown®*  clipped  unclipped
March 30-April 1 5 Video 36.3 17.8 ) 0 0 4.08 0.00
April 2-8 6 Video 64.6 52.4 4 2 0 4.88 2.44
April 9-15 7 Video 79.1 47.6 4 3 0 6.65 4.99
April 16-22 8 Video 71.7 62.0 1 0 0 1.16 0.00
April 23-29 9 Video 144.2 78.0 2 2 0 3.70 3.70
April 30-May 6 10 Video 168.0 0.0 - - - 530 4.15°
May 7-13 11 Video 168.0 0.0 - - - 530 4.15°
May 14-20 12 Video 168.0 0.0 - - - 530 4.15°
May 21-27 13 Video 78.7 44.0 3 2 0 5.36 3.58
May 28-June 3 14 Video 145.9 21.3 2 0 0 13.68 0.00
June 4-10 15 Video 168.0 132.8 5 4 “1 7.59 5.06
June 11-17 16 Video 168.0 72.0 1 6 0 2.33 14.00
June 18-24 17 Video 168.0 144.0 6 7 0 7.00 8.17
June 25-30 18 Video 133.0 72.0 1 2 0 1.85 3.69
Additions 7
Total 1761.4 744.0 31 28 1 74 66
#The Actual Number Clipped, Unclipped, and Unknamare taken from USFWS 1996.

® A review of the data sheets done in 2007 indicttieeke clipped Chinook were observed instead ofasiceported

in USFWS 1996.

¢ Based on the total passage estimate for clippéaoGk reported in USFWS 1996, clipped fish for theseks
apparently were estimated to be the average tii@lbther weeks.
4 Estimated passage of unclipped Chinook for themekemay have been estimated to be the averadjetu a
other weeks but this is unclear from USFWS 1996thadotal passage estimate could not be replicated
¢ Based on USFWS 1996, this individual apparentlg estimated to be a clipped fish.

"The complete estimation methods used by USFWS5(18@ unclear and the original estimated totalfuslipped
Chinook was 66. We could not replicate the origsiimate and we could not account for 7 unclipfietl
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APPENDIX B2-Chinook salmon observed at and pasbegte@athe Coleman National Fish

Hatchery barrier weir fish ladder in 1996. Passagjanates include estimated passage during
hours no video recorded.

Hours of Hours of Actual Actual Actual Passage Passage
Week Monitoring allowed taped number number number estimate: estimate:
Dates number method passage passage clipped unclipped unknown clipped unclipped
March 26-30 5 Video 130.0 128.0 3 1 0 3.05 1.02
March 31-April 6 6 Video 168.0 144.0 7 4 3 10.39 94.
April 7-13 7 Video 168.0 168.0 9 1 2 10.80 1.20
April 14-20 8 Video 168.0 115.0 4 0 0 5.84 0.00
April 21-27 9 Video 168.0 137.0 15 0 0 18.39 0.00
April 28-May 4 10 Video 168.0 167.0 10 2 0 10.06 0.
May 5-11 11 Video 168.0 168.0 7 1 0 7.00 1.00
May12-18 12 Video 168.0 20.0 2 0 0 16.80 0.00
May 19-25 13 Video 168.0 59.0 3 1 0 8.54 2.85
May 26-June 1 14 Video 168.0 126.0 15 4 0 20.00 35.3
June 2-8 15 Video 168.0 141.0 9 1 0 10.72 1.19
June 9-15 16 Video 168.0 153.0 13 3 0 14.27 3.29
June 16-22 17 Video 168.0 167.0 5 1 1 5.87 1.17
June 23-29 18 Video 168.0 144.0 8 5 0 9.33 5.83
June 30-July 1 19 Video 38.0 34.0 0 3 1 0.00 4.47
Total 2352.0 1871.0 110 27 7 151 35
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APPENDIX B3-Chinook salmon observed at and pasbegte@athe Coleman National Fish

Hatchery barrier weir fish ladder in 1996. Passagjanates include estimated passage during
hours no video recorded

Hours of  Hours of

Actual

Actual

Actual

Passage Passage

Week Monitoring allowed taped number number number estimate: estimate:
Dates number method passage passage clipped unclipped unknown clipped unclipped
March 5-10 2&3 Video 1145 80.4 33 3 1 48.32 4.39
March 11-15 3 Trap 10 0 0 0.00 0.00
March 16-22 4 Trap 33 3 4 3.67 3.33
March 23-29 5 Trap 4 1 1 0.80 1.20
March 30-April 5 6 Trap 6 2 0 0.00 2.00
April 6-12 7 Trap 0 1 0 0.00 1.00
April 13-19 8 Trap 21 2 1 0.91 2.09
April 20-26 9 Trap 23 2 6 5.52 2.48
April 27-May 3 10 Trap 5 2 0 0.00 2.00
May 4-9° 11 Trap 0 1 1 0.00 2.00
May 12-17 12 Video 134.8 125.9 7 9 1 7.96 10.24
May 18-24 13 Video 168.0 167.6 11 11 1 11.53 11.53
May 25-31 14 Video 168.0 160.0 13 14 7 17.19 18.51
June 1-7 15 Video 168.0 131.1 4 11 1 5.47 15.04
June 8-14 16 Video 168.0 165.6 11 9 5 13.95 11.42
June 15-21 17 Video 168.0 143.2 6 4 3 9.15 6.10
June 22-28 18 Video 168.0 167.5 2 9 3 2.55 11.49
June 29-July 1 19 Video 56.8 31.8 1 1 1 2.68 2.68
Total 1314.1 1172.9 190 85 36 130 107

#No data sheets are available for May 10 and Idr poitrap removal and video installation on May Based on
sampling protocols, passage was likely blocked @y W0 and 11.
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APPENDIX B4- Chinook salmon observed at and passede Coleman National Fish
Hatchery barrier weir fish ladder and associatestpge estimates for 1998.

Hours of Hours of  Actual Actual Actual Passage Passage
Week  Monitoring allowed monitored number number number  estimate: estimate:
Dates number method passage passage clipped unclipped unknown clipped unclipped
March 4-7 1 Trap 86.3 86.3 13 1 5 4.64 1.36
March 8-14 2 Trap 168.0 168.0 38 2 4 3.80 2.20
March 15-21 3 Trap 168.0 168.0 14 1 3 2.80 1.20
March 22-28 4 Trap 168.0 16.5 0 0 0 11°32 1.19°
March 29-April 4 5 Trap 168.0 168.0 5 1 1 0.83 1.17
April 5-11 6 Trap 168.0 144.0 3 1 0 0.50 1.17
April 12-18 7 Trap 168.0 168.0 2 3 3 1.20 4.80
April 19-25 8 Trap 168.0 168.0 3 11 7 1.50 16.50
April 26-May 2 9 Trap 168.0 151.5 4 6 5 2.65 9.98
May 3-9 10 Trap 168.0  126.5 1 3 4 1.66 7.97
May 10-16 11 Trap 168.0 98.2 0 0 0 2°47 6.27°
May 17-23 12 Trap 168.0 147.5 1 2 3 1.28 4.56
May 24-30 13 Trap 168.0 315 0 0 0 2°49 18.46"
May 31- June 1 14 Trap 34.4 0.0 0 0 0 0.56 6.73°
June 1-6 14 Videb 131.0 84.9 1 12 5 2.13 25.62
June 7-13 15 Video 168.0 42.7 0 5 5 0.00 39.31
June 14-20 16 Video 168.0 88.0 0 1 5 0.00 11.46
June 21-28 17 Video 168.0 166.6 0 5 6 0.00 11.09
June 28-July 1 18 Video 79.9 79.5 0 4 3 0.00 7.04
Total 7149 4618 85 58 59 40 178

#Due to an unusual frequency of high flow events,ttap was either open (unmonitored passage alloared
flooded (unmonitored passage likely) for 23.1%haf trapping period. In 1998, passage during tqgping period
was estimated for unmonitored periods using theesai@thods as for video estimates.

®Video counts include observations made during peo quality throughout the period 6/1/98-6/24/98.
Including periods of poor video quality, only 65%adlowed passage time was recorded during theovide
monitoring period.

°Due to the minimal trap operation time in these kse@assage of clipped fish was estimated as theage of the
previous and following weeks, including fish whiadere captured but not passed.

9Due to the minimal trap operation time in these ksepassage of unclipped fish was estimated aavieage of
the previous and following weeks.

°Due to the absence of trap data during Week 14agasl-per-hour was estimated from the video podfoieek
14 and extrapolated to the trapping portion of Wiék

"Totals only include the video period, as is staddia tables for other years.
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APPENDIX B5- Chinook salmon observed at and passede Coleman National Fish
Hatchery barrier weir fish ladder and associatexbage estimates for 1999. Passage estimates
include estimated passage during hours not videarded

Hours of  Actual Actual Actual Passage Passage
Week Monitoring Hours of  taped number number  number estimate: estimate:
Dates number  method passage passage clipped unclipped unknown clipped unclipped
March 9-13 2 Trap 12 0 0 0.00 0.00
March 14-20 3 Trap 22 0 0 0.00 0.00
March 21-27 4 Trap 16 0 0 0.00 0.00
March 28-April 3 5 Trap 0 2 0 0.00 2.00
April 4-10 6 Trap 1 1 0 0.00 1.00
April 11-17 7 Trap 6 1 0 0.00 1.00
April 18-24 8 Trap 3 1 0 0.00 1.00
April 25-May 1 9 Trap 1 2 0 0.00 2.00
May 2-8 10 Trap 2 0 0 0.00 0.00
May 9-15 11 Trap 0 0 0 0.00 0.00
May 16-22 12 Trap 0 0 0 0.00 0.00
May 23-26 13 Trap 0 0 0 0.00 0.00
May 26-29 13 Video 84.5 48.0 0 1 0 0.00 1.76
May 30-June 5 14 Video 168.0 167.9 1 7 0 1.00 7.00
June 6-12 15 Video 168.0 143.9 1 4 0 1.17 4.67
June 13-19 16 Video 168.0 150.8 0 18 0 0.00 20.06
June 20-26 17 Video 168.0 167.2 0 15 0 0.00 15.07
June 27-July 1 18 Video 104.2 104.0 1 17 0 1.00 027.
Totals 860.6 781.7 66 69 0 3 73
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APPENDIX B6- Chinook salmon observed at and passede Coleman National Fish
Hatchery barrier weir fish ladder and associatexbage estimates for 2000. Passage estimates
include estimated passage during hours not videarded.

Hours of Hours of Actual Actual Actual Passage Passage
Week  Monitoring  allowed taped number number number estimate: estimate:
Dates number method passage passage clipped unclipped unknown clipped unclipped
March 7-11 2 Trap 22 0 0 0.00 0.00
March12-18 3 Trap 11 0 0 0.00 0.00
March 19-25 4 Trap 5 0 0 0.00 0.00
March 26-April 1 5 Trap 4 2 0 0.00 2.00
April 2-8 6 Trap 2 1 0 0.00 0.00
April 9-15 7 Trap 0 3 0 0.00 3.00
April 16-22 8 Trap 1 0 0 0.00 0.00
April 23-29 9 Trap 0 0 0 0.00 0.00
April 30-May 6 10 Trap 1 1 0 0.00 1.00
May 7-13 11 Trap 1 1 0 0.00 1.00
May 14-20 12 Trap 0 0 0 0.00 0.00
May 21-22 13 Trap 0 0 0 0.00 0.00
May 22-27 13 Video 133.1 133.1 2 11 0 2.00 11.00
May 28-June 3 14 Video 168.0 152.0 0 4 0 0.00 4.42
June 4-10 15 Video 168.0 168.0 1 8 0 1.00 8.00
June 11-17 16 Video 168.0 160.6 1 8 0 1.05 8.37
June 18-24 17 Video 168.0 136.3 0 1 0 0.00 1.23
June 25-July 1 18 Video 168.0 160.0 0 0 0 0.00 0.00
July 2-8 19 Video 168.0 168.0 1 1 0 1.00 1.00
July 9-15 20 Video 168.0 168.0 0 1 0 0.00 1.00
July 16-22 21 Video 168.0 147.5 0 0 0 0.00 0.00
July 23-29 22 Video 168.0 168.0 0 0 0 0.00 0.00
July 30-August 5 23 Video 168.0 166.1 0 0 0 0.00 000.
August 6-12 24 Video 168.0 160.4 0 0 0 0.00 0.00
August 13-19 25 Video 168.0 168.0 0 8 0 0.00 8.00
August 20-26 26 Video 168.0 168.0 1 10 0 1.00 10.00
August 27-September 1 27 Video 129.4 1194 1 16 1 .151 18.36
Totals 2446.5 2343.2 54 76 1 7 78

This fish was found dead on top of trap.
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APPENDIX B7- Rainbow trout/steelhead observed dt@assed above Coleman National Fish
Hatchery barrier weir fish ladder and associatexbage estimates for 1995. Passage estimates

include estimated passage during hours not videarded.

Hours of Hours of  Actual Actual Actual Passage Passage
Week  Monitoring  allowed taped number number number estimate:  estimate:
Dates number method passage passage clipped® unclipped unknown®  clipped®  unclipped
March 30-April 5 Video 36.3 17.8 0 2 2 0.00 8.15
April 2-8 6 Video 64.6 52.4 0 4 1 0.00 6.10
April 9-15 7 Video 79.1 47.6 0 6 0 0.00 9.97
April 16-22 8 Video 71.7 62.0 0 9 1 0.00 11.56
April 23-29 9 Video 144.2 78.0 0 1 0 0.00 1.85
April 30-May 6 10 Video 168.0 0.0 2.42 9.10¢
May 7-13 11 Video 168.0 0.0 242 9.10°
May 14-20 12 Video 168.0 0.0 242 9.10°
May 21-27 13 Video 78.7 44.0 0 0 0 0.00 0.00
May 28-June 3 14 Video 145.9 21.3 2 4 1 15.96 31.91
June 4-10 15 Video 168.0 132.8 1 0 913 6.75 10.96
June 11-17 16 Video 168.0 72.0 1 2 2 3.89 7.78
June 18-24 17 Video 168.0 144.0 0 3 4 0.00 8.17
June 25-30 18 Video 133.0 72.0 0 1 1 0.00 3.69
Total 1761.4 744.0 4 32 25 34 127
#The Actual Number Clipped, Unclipped, and Unknamare taken from USFWS 1996.

®Clip status was not used to differentiate hatchangt natural-origin adult steelhead until 2001 beeaColeman
National Fish Hatchery did not begin marking alttedir production until brood year 1998.
¢ Passage for these weeks was estimated passagéh® dverage of all the other weeks.

4 The 13 unknown fish were apportioned accordintpéoaverage proportions of clipped and unclippsi fiom
the previous and following weeks.
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APPENDIX B8- Rainbow trout/steelhead observed dt@assed above Coleman National Fish

Hatchery barrier weir fish ladder and associatexbage estimates for 1996. Passage estimates
include estimated passage during hours not videarded.

Hours of  Hours of Actual Actual Actual Passage Passage
Week Monitoring  allowed taped number number number estimate: estimate:
Dates number  method passage passage clipped unclipped unknown clipped®  unclipped
March 26-30 5 Video 130.0 128.0 0 0 0 0.00 0.00
March 31-April 6 6 Video 168.0 144.0 1 2 0 1.17 2.3
April 7-13 7 Video 168.0 168.0 0 1 1 0.00 2.00
April 14-20 8 Video 168.0 115.0 0 0 0 0.00 0.00
April 21-27 9 Video 168.0 137.0 0 1 1 0.00 2.45
April 28-May 4 10 Video 168.0 167.0 0 3 1 0.00 4.02
May 5-11 11 Video 168.0 168.0 0 4 1 0.00 5.00
May12-18 12 Video 168.0 20.0 0 1 0 0.00 8.40
May 19-25 13 Video 168.0 59.0 0 0 0 0.00 0.00
May 26-June 1 14 Video 168.0 126.0 0 1 0 0.00 1.33
June 2-8 15 Video 168.0 141.0 0 4 0 0.00 4.77
June 9-15 16 Video 168.0 153.0 0 6 0 0.00 6.59
June 16-22 17 Video 168.0 167.0 0 0 0 0.00 0.00
June23-29 18 Video 168.0 144.0 0 1 0 0.00 1.17
June 30-July 1 19 Video 38.0 34.0 0 2 0 0.00 2.24
Total 2352.0 1871.0 1 26 4 1 40

4Clip status was not used to differentiate hatchangt natural-origin adult steelhead until 2001 beeaColeman
National Fish Hatchery did not begin marking alttedir production until brood year 1998.
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APPENDIX B9- Rainbow trout/steelhead observed dt@assed above Coleman National Fish
Hatchery barrier weir fish ladder and associatexbage estimates for 1997. Passage estimates
include estimated passage during hours not videarded.

Hours of  Hours of Actual Actual Actual Passage Passage
Week Monitoring  allowed taped number number number estimate: estimate:
Dates number  method passage passage clipped unclipped unknown clipped®  unclipped
March 5-10 2&3 Video 1145 80.4 0 3 0 0.00 4.27
March 11-15 3 Trap 0 0 9 0.00 9.00
March 16-22 4 Trap 0 2 3 0.00 5.00
March 23-29 5 Trap 0 2 3 0.00 5.00
March 30-April 5 6 Trap 0 0 il 0.00 1.00
April 6-12 7 Trap 0 1 0 0.00 1.00
April 13-19 8 Trap 0 0 0 0.00 0.00
April 20-26 9 Trap 0 2 0 0.00 2.00
April 27-May 3 10 Trap 0 0 yJ 0.00 2.00
May 4-9° 11 Trap 0 0 i 0.00 1.00
May 12-17 12 Video 134.8 125.9 0 2 2 0.00 4.28
May 18-24 13 Video 168.0 167.6 0 0 ®2 0.00 2.00
May 25-31 14 Video 168.0 160.0 0 0 0 0.00 0.00
June 1-7 15 Video 168.0 131.1 0 3 0 0.00 3.85
June 8-14 16 Video 168.0 165.6 0 1 2 0.00 3.04
June 15-21 17 Video 168.0 143.2 0 1 3 0.00 4.69
June 22-28 18 Video 168.0 167.5 0 0 b1 0.00 1.00
June 29-July 1 19 Video 56.8 31.8 0 0 0 0.00 0.00
Total 1314.1 1172.9 0 17 29 0 49

4Clip status was not used to differentiate hatchangt natural-origin adult steelhead until 2001 beeaColeman
National Fish Hatchery did not begin marking alttedir production until brood year 1998.

® The average proportions of clipped and unclippethfthe previous and/or following weeks were usedstimate
the clip status of the one unknown fish.

“ No data sheets are available for May 10 and Idr pritrap removal and video installation on May Based on
sampling protocols, passage was likely blocked @y W0 and 11.

86



APPENDIX B10- Rainbow trout/steelhead observeddt gassed above Coleman National Fish
Hatchery barrier weir fish ladder and associatexbage estimates for 1998. Passage estimates
include poor quality video footage between the slafes/1/98-6/24/98.

Hours of Hoursof  Actual Actual Actual Passage Passage
Week Monitoring allowed monitored number number number estimate: estimate:
Dates number  method passage passage clipped unclipped® unknown clipped unclipped
March 4-7 1 Tra|5 86.3 86.3 0 1 0 0.00 1.00
March 8-14 2 Trap 168.0 168.0 0 2 5 0.00 7.00
March 15-21 3 Trap 168.0 168.0 0 0 1 0.00 1.00
March 22-28 4 Trap 168.0 16.5 0 0 0 0.00 150
March 29-April 4 5 Trap 168.0 168.0 0 2 0 0.00 2.00
April 5-11 6 Trap 168.0 144.0 0 0 2 0.00 2.33
April 12-18 7 Trap 168.0 168.0 0 1 0 0.00 1.00
April 19-25 8 Trap 168.0 168.0 0 0 1 0.00 1.00
April 26-May 2 9 Trap 168.0 151.5 0 2 4 0.00 6.65
May 3-9 10 Trap 168.0 126.5 0 0 3 0.00 3.98
May 10-16 11 Trap 168.0 98.2 0 0 0 0.00 313
May 17-23 12 Trap 168.0 147.5 0 0 2 0.00 2.28
May 24-30 13 Trap 168.0 315 0 0 0 0%0 5.04¢
May 31- June 1 14 Trap 34.4 0.0 0 0 0 6.00 1.62°
June 1-6 14 Videb 131.0 84.9 0 0 4 0.00 6.17
June 7-13 15 Video 168.0 42.7 0 0 0 0.00 0.00
June 14-20 16 Video 168.0 88.0 0 0 0 0.00 0.00
June 21-28 17 Video 168.0 166.6 0 0 3 0.00 3.02
June 28-July 1 18 Video 79.9 79.5 0 1 1 0.00 2.01
Total 7149 4618 0 9 26 0 51

4The proportion of clipped and unclipped for themsasurrounding weeks was used to estimate thesttus of
the unknown fish. Clip status was not used tcedéffitiate hatchery- and natural-origin adult stegthuntil 2001
because Coleman National Fish Hatchery did notrbegirking all of their production until brood yeE398.
®Due to an unusual frequency of high flow events,tthp was either open (unmonitored passage alloared
flooded (unmonitored passage likely) for 23.1%haf trapping period. In 1998, passage during tqgping period
was estimated for unmonitored periods using theesai@thods as for video estimates.

“Video counts include observations made during paeo quality throughout the period 6/1/98-6/24/98.
Including periods of poor video quality, only 65%adlowed passage time was recorded during theovide
monitoring period.

9Due to the minimal trap operation time in these ksepassage of unclipped fish was estimated aavieage of
the previous and following weeks.

°Due to the absence of trap data during Week 14agasi-per-hour was estimated from the video podfdieek
14 and extrapolated to the trapping portion of Wiék

" Totals only include the video period, as is stadda tables for other years.
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APPENDIX B11-Rainbow trout/steelhead observed dt@assed above Coleman National Fish

Hatchery barrier weir fish ladder and associatexbage estimates for 1999. Passage estimates
include estimated passage during hours not videarded.

Hours of Hours of Actual Actual Actual Passage  Passage
Week  Monitoring  allowed taped number number number estimate: estimate:
Dates number  method passage passage clipped unclipped unknown clipped® unclipped
March 9-13 2 Trap 0 4 2 0.00 6.00
March 14-20 3 Trap 1 4 1 1.20 4.80
March 21-27 4 Trap 1 8 1 1.11 8.89
March 28-April 5 Trap 0 0 0 0.00 0.00
April 4-10 6 Trap 0 2 0 0.00 2.00
April 11-17 7 Trap 1 1 0 1.00 1.00
April 18-24 8 Trap 1 1 0 1.00 1.00
April 25-May 1 9 Trap 1 7 3 1.38 9.63
May 2-8 10 Trap 0 2 0 0.00 2.00
May 9-15 11 Trap 0 0 1 0.00 150
May 16-22 12 Trap 0 3 2 0.00 5.00
May 23-26 13 Trap 0 0 0 0.00 0.00
May 26-29 13 Video 84.5 48.0 0 1 0 0.00 1.76
May 30-June 5 14 Video 168.0 167.9 0 5 1 0.00 6.00
June 6-12 15 Video 168.0 143.9 0 1 4 0.00 5.84
June 13-19 16 Video 168.0 150.8 0 2 16 0.00 20.06
June 20-26 17 Video 168.0 167.2 0 1 9 0.00 10.05
June 27-July 1 18 Video 104.2 104.0 0 0 15 0.00 0245.
Totals 860.6 781.7 5 42 55 6 100

4Clip status was not used to differentiate hatchangt natural-origin adult steelhead until 2001 beeaColeman
National Fish Hatchery did not begin marking alttedir production until brood year 1998.

® The proportion of clipped and unclipped for thamst surrounding weeks was used to estimate ithetatus of
the unknown fish.
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APPENDIX B12- Rainbow trout/steelhead observeddtgassed above Coleman National Fish
Hatchery barrier weir fish ladder and associatexbage estimates for 2000. Passage estimates
include estimated passage during hours not videarded.

Hours of  Hours of Actual Actual Actual Passage  Passage
Week Monitoring  allowed taped number number number estimate: estimate:
Dates number  method passage passage clipped unclipped unknown clipped® unclipped
March 7-11 2 Trap 5 9 0 5.00 9.00
March12-18 3 Trap 0 1 2 0.00 3.00
March 19-25 4 Trap 1 8 0 1.00 8.00
March 26-April 1 5 Trap 0 2 0 0.00 2.00
April 2-8 6 Trap 3 2 0 3.00 2.00
April 9-15 7 Trap 0 1 0 0.00 1.00
April 16-22 8 Trap 0 0 0 0.00 0.00
April 23-29 9 Trap 0 1 0 0.00 1.00
April 30-May 6 10 Trap 0 0 0 0.00 0.00
May 7-13 11 Trap 0 2 0 0.00 2.00
May 14-20 12 Trap 0 3 0 0.00 3.00
May 21-22 13 Trap 0 1 0 0.00 1.00
May 22-27 13 Video 133.2 133.1 3 6 2 3.67 7.33
May 28-June 3 14 Video 168.0 152.0 1 6 1 1.26 7.58
June 4-10 15 Video 168.0 168.0 0 6 1 0.00 7.00
June 11-17 16 Video 168.0 160.6 1 10 0 1.05 10.46
June 18-24 17 Video 168.0 136.3 0 7 0 0.00 8.63
June 25-July 1 18 Video 168.0 160.0 3 8 0 3.15 8.40
July 2-8 19 Video 168.0 168.0 0 0 0 0.00 0.00
July 9-15 20 Video 168.0 168.0 0 1 0 0.00 1.00
July 16-22 21 Video 168.0 147.5 0 0 0 0.00 0.00
July 23-29 22 Video 168.0 168.0 0 1 0 0.00 1.00
July 30-August 5 23 Video 168.0 166.1 0 0 0 0.00 000.
August 6-12 24 Video 168.0 160.4 0 0 0 0.00 0.00
August 13-19 25 Video 168.0 168.0 0 0 0 0.00 0.00
August 20-26 26 Video 168.0 168.0 0 3 0 0.00 3.00
August 27-September 1 27 Video 129.4 119.4 0 0 0 000. 0.00
Totals 2446.5 2343.2 17 78 6 18 86

4Clip status was not used to differentiate hatchangt natural-origin adult steelhead until 2001 beeaColeman
National Fish Hatchery did not begin marking alttedir production until brood year 1998.
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