GEORGE RIVER SALMON STUDIES,
1996 to 2002

By

John C. Linderman Jr.
Douglas B. Molyneaux
Larry DuBois
and

David Cannon
Regional Information Report’ No. 3A03-17

Alaska Department of Fish and Game
Division of Commercial Fisheries
Anchorage, Alaska 99518

May 2003

* The Regional Information Report Series was established in 1987 to provide an information access system for all unpublished divisional reports.
These reports frequently serve diverse and ad hoc informational purposes or archive basic uninterrupted date. To accommodate tmely reporting of
recently collected miormation, ris in this series undergo only limited internal review and may contain preliminary data; this information may be
subsequently finalized and p in the firmal lieruture. Consequently, these reports should not be eited without prior approval of the author or
the Division of Commercial Fisheries,




AUTHORS

John C. Linderman Jr. is a Kuskokwim Area Fishery Biologist for the Alaska Department of Fish
and Game, Division of Commercial Fisheries, 333 Raspberry Road, Anchorage, AK 99518-1599;
email, john_linderman(@fishgame.state.ak.us.

Douglas B. Molyneaux is the Kuskokwim Area Research Biologist for the Alaska Department of
Fish and Game, Division of Commercial Fisheries, 333 Raspberry Road, Anchorage, AK 99518-
1599; email, doug _molyneaux(@fishgame.state.ak.us.

Larry DuBois is a former Kuskokwim Area Fishery Biologist and 1s currently working in the Yukon
Arca for the Alaska Department of Fish and Game, Division of Commercial Fisheries, 333
Raspberry Road, Anchorage, AK 99518-1599; email, /arm:_dubois@fishgame.state. ak.us.

David Cannon is a Fishery Biologist for the Kuskokwim Native Association and is employed
through the U.S. Fish and Wildlife Service, Office of Subsistence Management sponsored Partners
Fisheries Program, P.O. Box 127, Aniak, AK 99557, email, Deannondkna(iaol.com

OEO/ADA STATEMENT

The Alaska Department of Fish and Game administers all programs and activities free from
discrimination based on race, color, national origin, age, sex, religion, marital status, pregnancy,
parenthood, or disability. The department admirusters all programs and activities in compliance with
Title VI of the Civil Rights Act of 1964, Section 504 of the Rehabilitation Act of 1973, Title I of
the Americans with Disabilities Act of 1990, the Age Discrimination Act of 1975, and Title [X of
the Education Amendments of 1972. If you believe you have been discriminated against in any
program, activity, or facility, or if you desire further information please write to ADF&G, P.O. Box
25526, Juneau, AK 99802-5526; U.S. Fish and Wildlife Service, 4040 N. Fairfax Dnve, Suite 300
Webb, Arlington, VA 22203 or O.E.O., U.S. Department of the Interior, Washington DC 20240.
For information on alternative formats for this and other department publications, please contact the
department ADA Coordinator at (voice) 907-465-4120, (TDD) 907-465-3646, or (FAX) 907-465-
2440,



ACKNOWLEDGEMENTS

The salmon cscupement monitoring program on the George River is a cooperative project
operated jointly by the Kuskokwim Native Association (KNA) and the Commercial Fisheries
Division of the Alaska Department of Fish and Game (ADF&G). Since inception of the project
in 1996, operational funds have been provided to KNA from the U.S. Burcau of Indian Affairs
through grants administered by the Bering Sea Fishermen’s Association (BSFA) (#E004400039).
In addition, other groups such as the Kuskokwim Corporation and the Sport Fish Division of
ADF&G have provided in-kind support to the project in the form of free land-use for camp,
facilitics, weir fabrication, and welding services. General Fund support from ADF&G included
assistance from staff biologists, fish and wildlife technicians who served as crew leaders or
crewmembers, and some operational costs. Additional funding in support of this project was
provided to ADF&G through a grant from the National Oceanic and Atmospheric Administration
(NOAA) under the Western Alaska Fishery Disaster Relief Program (# NA 96FM0196).

Many individuals contributed to the development and operation of the George River weir. We give
special thanks to Rob Stewart for directing the design and construction of the weir and his
periodic technical assistance and to all who contributed to the design and construction of the
weir. Angie Morgan, Samantha John and Elizabeth Ande of KNA assisted with administrative
needs and a myriad of other tasks. Qur greatest appreciation goes to the following crewmembers
that did the bulk of the inseason work:

1996 crew: Stephen Blanchett, Bernard Vaska and Bryon Ward

1997 crew: Stephen Blanchett, Bryon Ward and Nick John.

1998 crew: Bryon Ward and Ronnie Vanderpool.

1999 crew: Bryon Ward, Ronnic Vanderpool and Spencer Rearden.
2000 crew: Ronnie Vanderpool, Andrew John Sr. and Spencer Rearden.
2001 crew: Ronnie Vanderpool, Andrew John Sr. and William Hoffiman.
2002 crew: Ricky Ciletti, Dwayne Hoffman and Chad Latham.

The authors want to thank the numerous high school students from communities in the KNA
Region who contributed to project operations through the KNA sponsored student Internship
program. The U.S. Fish and Wildlife Service, Office of Subsistence Management, provided
funding support for the internship program through the Fisheries Resource Monitoring Program.

Additionally, we would like to thank the Vanderpool family of Georgeiown who annually
provided winter storage facilities for equipment, assisted with and provided facilities for
equipment repair and matintenance, and who provided weir crews with many hours of Alaskan
hospitality. Finally, we would like to thank Larry Nicholson of Gull Cape Air for his long hours
and invaluable expertise in conducting low-level aerial stream surveys.

il



FOREWORD

Part of the mission of this project is to promote local involvement and to develop the capacity of
KNA to engage effectively in salmon resource managerent. Since inception, the project’s crew
consisted of two locally hired KNA technicians and one ADF&G technician. The project
annually serves as a platform to host several student intemns from surrounding communities to
offer “hands-on” work experience at the weir.

Oversight of field operations is shared between KNA and ADF&G. Both organizations make use
of the weir data during inseason salmon management deliberations. ADF&G takes the lead in
data management, data analysis and reporting; although, more of this responsibility is expected
to shift to KNA since the addition of their fishery biologist position sponsored through the U.S.
Fish and Wildlife Service, Office of Subsistence Management, Pariners Fisheries Program,
funded under the Fishery Resource Monitoring Program.

George River weir has developed into a useful tool for salmon management. Ideally the project
will continue to operate as a cooperative project, with active participation by KNA and ADF&G
staff, but the outlook for future funding ts unstable. Future funding from BSFA is tenuous
because of instability in their grant program. Funding sources for ADF&G involvement have
included state General Funds and the Western Alaska Disaster grant. The Western Alaska
Disaster grant terminates following June 2003 field season. New funding sources need to be
identified for both KNA and ADF&G if the George River weir 15 to continue beyond 2003.

Data presented in this report supercedes information found in previous reports. This report
includes data and references to other rescarch projects in the Kuskokwim Area. Complete
documentation of these projects and results appear in separate reports.
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ABSTRACT

George River salmon escapements were annually monitored from 1996 through 2002 using two
types of fish weirs. A fixed weir was used from 1996 to 1998; the project was fransitioned to a
resistance board weir from 1999 through 2002, with a number of modifications made each year.
The total annual escapements of chinook salmon were 7,716, 7,823, 3,548, 2,960, 3,309, and 2,444
fish in 1996, 1997, 1999, 2000, 2001 and 2002 respectively. In 1998, the project ended prematurety
on 7 July, 2,505 chinook salmon observed passing the weir, For chum salmon, the total annual
escapements were 21,670, 5,907, 11,552, 9,656, 3,492, 11,601 and 6,543 fish in 1996, 1997, 1999,
2000, 2001 and 2002 respectively. In 1998, 6,391 chum salmon were observed passing the weir
before the project ended. For coho salmon, the fotal annual escapements were 9210, 8,914, 11,262,
14,398 and 6,759 fish in 1997, 1999, 2000, 2001 and 2002 respectively. Chinook and chum salmon
escapements to the George River have been declining, and coho salmon escapements have remained
relatively stable, since 1996:;a contrast to chinook and chum salmon escapement trends seen
elsewhere in the Kuskokwim River drainage. ASI composition estimates of the total annual
chinook, chum and coho salmon escapements in most years, were generally consistent with ASL
trends seen elsewhere in the Kuskokwim River drainage. Results from spaghetti tagged chum,
sockeye and coho salmon recaptured at the George River weir as part of a mark-recapture project
initiated in 2001,generated run timing, travel time and travel speed estimates from the lagging
sites near Kalskag and Aniak for chum and coho salmon bound for the George River in 2002.
Results of aerial surveys conducted on the George River in 2001 and 2002 gave indications of
where chinook and chum salmon spawn within the drainage and its tributaries. Paired data sets
between aerial survey counfs and total annual salmon escapements were obtained in 2001 and
2002.

KEY WORDS: chinook salmon, Oncorhynchus tshavvischa, chum salmon, O. keta, coho salmon,
O. kisutch, escapement, age-sex-length, George River, Kusiokwim River, resistunce
board welr, mark recapture, aerial surveys
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INTRODUCTION

George River 1s located in the middle Kuskokwim River basin (Figure 1) and provides spawning
and rearing habitat for chinook salmon Oncorhiynchus tshawytscha, chum salmon Q. keta and
coho salmon O. kisufch that contribute to subsistence, commercial and sport fisheries of the
Kuskokwim River (ADF&G 1998). Small numbers of sockeye salmon O. rerka and pink
salmon O. gorbuscha also migrate in the river. In the Kuskokwim River downstream of jts
confluence with George River, the average annual subsistence harvest includes 78,564 chinook
salmon, 51,417 chum salmon and 29,450 coho salmon (Burkey et al. 2002). The Kuskokwim
River supports one of the largest subsistence salmon fisheries in the world, and for many local
residents subsistence fishing is a fundamental component of their culture (Coffing 1991, 1997a,
1997b; Coffing et al. 2000). The lower Kuskokwim River supports commercial fisheries that
average an annual harvest of 18,081 chinook salmon, 216,406 chum salmon and 453,755 coho
salmon (Burkey et al. 2002). These commercial fisheries are an important component of the

Salmon production from the George River contributes to the overall Kuskokwim River salmon
harvests both in terms of numbers of fish and in adding to the diversity of salmon spawning
populations that support these fisheries.

George River is a popular location for sport fishing and the river is an access route for recreational
and subsistence hunters. Professional guide operations based both within and outside the
Kuskokwim Arca usc George River as an angling and hunting destination for their clients. In 2000,
the George River received some of the highest chinook salmon sport-fish angler effort in the middle
Kuskokwim River region (Burr 2002). Escapement monitoring will help ensure continued wise
management practices to provide for susiainable harvest opportunity for these various user groups.

Objectives

1. Dewrnimine daily and total unnual escapements of chinook, chum and coho salmon to George
River during the target operation period of 15 June through 20 Scpteniber;

N2

Estimate age-sex-length (ASL) composition of the total annual chinook, chum and coho
salmon escapements to George River from a minimuwm of three pulse samples, one coliected
from each third of the run, such that simultaneous 95% confidence intervals for the age
composition in each pulse are no wider than 0.20 (= 0.05 and d = 0.10};

3. Profile habitat vanables: daily water temperiature, water level, and water chemustry
(conductivity, pH, alkalinity, turbidity, color, calcium, magnesium and iron) of George
River;

4. Establish chinook salmon aerial survey index arcas in George River and collect paired
data for aerial survey and weir counts in 2001 and 2002,



5. Recover tag numbers and associated information from chum, sockeye and coho salmon in
support of a mark/recapture study conducted on the mainstem Kuskokwim River in 2001
and 2002; and

6. Serve as a monitoring site for chinook salmon equipped with radio telemetry transmitters
deployed as part of a mark/recapture tagging study conducted on the mainstem
Kuskokwim River in 2002;

Background

Kuskokwim River drains an area of approximately 50,000 square miles, 11 percent of the total
area of Alaska (Brown 1983, Figure 2). Each year mature Pacific salmon Oncorhynchus spp.
return to the river and support intensive subsistence and commercial fisheries that average an
annual harvest of 1.7 million salmon (Burkey et al. 2002). The subsistence fishery is a vital
cultural component for most Kuskokwim Area residents, and the subsistence harvest of salmon
contributes substantially to the regional food base (Coffing 1991, Coffing 1997a, Coffing 1997b,
Coffing et al. 2000). The commercial salmon fishery, though modest in value compared to other
areas of Alaska, has been an important component of the market economy of lower Kuskokwim
River communities (Buklis 1999, Burkey et al. 2002). Salmon that contribute to these fisheries
spawn and rear in nearly every tributary of the Kuskokwim River basin;, however, few spawning
streams receive any rigorous salmon escapement motoring. Deficiency of escapement data
limits the ability of management authorities and researches to assess the adequacy of
escapements and the impacts of management decisions. Even information such as general inter-
and intra-annual patterns in ASL composition have been lacking for Kuskokwim River salmon
escapements. The need to address this escapement data gap became even more important in
September 2000, when the Alaska Board of Fisheries (Board) classified both Kuskokwim River
chinook salmon and chum salmon as “stocks of concern™ (as defined in 5§ AAC 39.222) because
of the chronic inability of managers to maintain expected harvest levels (Burkey et al. 2000a,
Burkey et al. 2000b).

Historically, several Kuskokwim River tributaries were sometimes surveyed for spawning
salmon through the use of small fixed-wing aircraft (Burkey et al. 2002, Schwanke and
Molyneaux 2002). Biologists from ADF&G conducted sporadic aerial surveys to document
salmon escapements in George River since 1960 (Schneiderhan 1983, Burkey and Salomone 1999)
(Appendix A). These aerial surveys are typically flown in late July when chinook salmon are
believed to be at their peak spawning abundance. The surveys provide an index of escapement
abundance and their utility for indexing chum salmon and coho salmon escapements are not
generally considered reliable under the conditions found in the Kuskokwim River basin (Burkey
et al, 2002).

The only long-term ground-based escapement monitoring projects in the Kuskokwim River basin
have been in the Kogrukluk River (1976 to present; Clark and Molyneaux 2002a) and the Aniak
River (1980 to present; Sandall 2003). These tributaries constitute a modest fraction of the total
Kuskokwim River basin, and are incomplete in their representation of the diversity of salmon



populations that contribute to harvests. In addition, the pattern of salmon ASL composition
observed in Kogrukluk River has been shown to be an anomaly (DuBois and Molyneaux 2000},
and the passage estimates generated by the sonar project on Aniak River are not apportioned to
species. Other escapement monitoring projects were developed within the Kuskokwim River
basin, but these initiatives were short-lived (Burkey et al. 2002). Inception of the George River
welr in 1996, coupled with other initiafives begun in the late 1990s, provides some of the
additional escapement monitoring required for sustainable salmon management (Mundy 1998,
Holmes and Burkett 1996).

The goal of salmon management 1s to provide for sustainable long-term fisheries, and is achieve

in part by ensuring adequate numbers of salmon escape the fisheries to spawn cach year. Since
1960, management of the Kuskokwim River subsistence, commercial, and sport fisheries has
been the responsibility of ADF&G. Management authority for the subsistence fishery was
broadened in October 1999 to include the federal government under Title VI of the Alaska
National Interest Lands Conservation Act (ANILCA), the U.S. Fish and Wildlife Service
(USFWS) is the federal agency most involved in the Kuskokwim Area. In addition, Tnbal
groups such as Kuskokwim Native Association (KINA) are charged by their constituency to
actively promote a healthy and sustainable subsistence salmon fishery. These three groups
combined their resources to develop several new projects, including the George River werr, to
better achieve their common goal of providing for sustainable long-term salmon fisheries in
Kuskokwim River.

Sustaining Kuskokwim River salmon fisheries through effective management requires more than
just ensuring adequate escapement. Ground-bascd escapement projects, such as the (Gicorge
River weir, commonly serve as platforms for collecting other types of information uselul for
salmon manugement and rescurch. Knowledge of the ASL compositions of salmou populations
can provide insights into understanding fluctuations in salmon abundance and fur developing
spawner-recrult relationships used in formulating escapement goals (DuBois and Molyneaux
2000). Collection of ASL data is typically included in most escapement monitoring projects
(e.g., Gates and Harper 2002, Roettiger et al. 2003, Estensen 2002, Clark and Molyneaux 2003a).
Walter temperature, water chemistry and stream discharge are all fundamental variables of the
stream environment that directly and indirectly influence salmon productivity (Hauer and
Lambert 1996). These variables can change by anthropogenic activities (mining, timber
harvesting, man-made impoundments, etc.; NRC 1996), or climatic changes (e.g., EI Nino and
La Nina events) that can in tumn have an effect on stream productivity and timing of events such
as salmon migration and spawning (Kruse 1988). The operational plan for the George River weir
included collecting ASL and habitat data that contributed towards long-term information needs.

Historically, the northem region of the Kuskokwim Mountains, including the George River
drainage, supporied a relatively high level of mining activity. Since the ecarly 1900s, several
small to moderate size mining camps operated intermittently in the middle and upper George
River drainage (Brown 1983). A small tnbutary of George River named Julian Creek received
mtermiltent mining acitvity since the early 1900s, and this activity continues at a recreational
level today. Mining mnterest in the northem region of Kuskokwim Mountains expanded in recent
years with proposed large-scale open-pit gold mining operations at Donlin Creek in the Crooked
Creek dramage, which borders the George River drainage. Development of the Donlin Creek



mine heightens the interest and need for continued monitoring of George River salmon
populations. Impacts of this proposed mine will likely include increased recreational and
subsistence activities in the George River arca because of the resulting increase in human
population associated with development of the Donlin Creek mine.

METHODS
Study Site

George River originates in the northern Kuskokwim Mountains within the middle Kuskokwim
River basin and flows south for approximately 75 mi to its confluence with the Kuskokwim
River at river mile (rm) 309 (river kilometer {rkm) 497) (Figure 1). George River drains an area
of approximately 1,400 square miles of mostly upland spruce-hardwood forest. Major tributaries
include the East, South and North Forks, and Michigan and Beaver Creeks. White spruce and
scattered birch or aspen are common on south-facing slopes, but black spruce is more
characteristic on northern exposures and poorly drained areas. The understory consists of
spongy moss and low brush in poorly drained areas, grasses in well-drained areas, and willow
and alder in the open forest near imberline.

The weir site is located in a poorly drained area at Latifude 61° 55’ 260" and Longitude 157° 42°
0007, and is approximately four river miles (seven river km) upstream of the river’s confluence with
the Kuskokwim River (Figure 1). At average flow, the low river gradient at this location produces a
stream discharge of approximately 1,974 ft'/s (55.9 m’/s). The profile of the 360-f channel is
uniform, the central 300-ft measuring approximately three feet in depth during average water levels.
The substrate is composed of medium sized gravel and coble.

Georgetown is the nearest settlement located on the mainstem of the Kuskokwim River
approximately one half-mile upstream from the George River confluence. Georgetown is
currently the homestead of Bob, Anne and Richard Vanderpool. The Vanderpool family does
not have telephone service, but can be contacted by marine VHF radio. In support of the project,
the Vanderpool family allowed KNA and ADF&G to use their facilities for winter storage of
camp equipment. Historically, the formal community of Georgetown was an carly 1900s mining
settlement of approximately 200 residents until a fire destroyed most of the town in 1911 (Brown
1983).

Approximately 20 miles upstream from the George River is the community of Red Devil,
population 44 (Williams 2000). The town does not have a grocery store, but gasoline can
sometimes be purchased from a local vendor who operates Vanderpool Flying Service. Several air
taxi carricrs service Red Devil from Aniak six days a week.

Approximalely 20 miles downstrcan from George River is the community of Crooked Creek,
population 137 (Williams 2000). Crooked Creck has retail outlets for groceries and gasoline, but



supplies can be limited. Several air taxi carriers service Crooked Creck from Aniuk six days a

week.

Weir Design and Maintenance

A fixed weir was installed in the George River from 1996 through 1998, but in 1999 most of the
fixed weir was replaced with a resistance board weir. Fixed weir sections continued to be used
along the river margins, but in successive years the fixed weir was replaced with additional
resistance board weir sections. By 2001, lengths of fixed weir used were reduced to a 10-ft
section at each bank. Design modifications as described in Stewart (2002) and Linderman et al.
(2002) were implemented in 2001 to improve weir performance. An additional fish passage
chute was added in 2002, The cwrent weir design incorporates components to facilitate
upstrecam and downstream fish passage, and upstream and downstream boat passage.

Fixed Weir

The fAxed weir used from 1996 through 1998 consisted of aluminum panels and stringers
supporled by wcighted wooden tripods as described in Molyneaux et al. (1997). Spacing
between pickets was 1'% -1n and allowed for a complete census of all but the smallest returning

salmon. Small resident species were able to slip through the panels.

Resistance Board Weir

A resisiance board welr was used from 1999 to present. The weir was based on a design
devcloped by the USFWS (Tobin 1994). Improvements to the USFWS design as described in
Stewart (2002) were implemented over subsequent years. Spacing between pickets was 1) -in.
The pickets had some flexibility, but the narrow spacing allowed for a complete census of all but
the smallest returning salmon. Small resident species slipped through the panels.

Facilitating Upstream Fish Passage

The fixed weir incorporated fish gates into its design to facilitate upstream fish passage as
described in Molyneaux et al. (1997). A holding pen installed in front of a fish gate aided in
collection of biological samples. As fish passed through the fish gate, they entered the holding
pen for passage thwough the pen and enumerated, or sampled for ASL data. The fixed weir used
in the resistance hoard weir design also allowed for removal of fixed weir panels to facilitate
upstream fish passage

The resistance board weir utilized four methods to facilitate upstream fish passage. The first two
methods used two types of passage chutes that created openings in the weir, allowing fish
passage. The first type of passage chute was used in combination with a fish trap. The trap



acted as a holding pen for collecting fish used in biological sampling, and as a platform for
enumerating fish passage. The passage chute and trap combination were identical to those used
at Tatlawiksuk River weir (Linderman et al. 2002). The second type of passage chute was an
enclosed design implemented in 2002, and was used exclusively for enumerating fish passage.
Details of the enclosed passage chute are described below. A third method for facilitating fish
passage used modified resistance board weir panels termed “counting panels™. Several pickets in
the counting panel design were not permanently affixed to the base cover of the panel. This
design allowed a crewmember to slide the upriver portion of these pickets back from the front of
the panel, creating an opening for fish to pass for enumeration. The fourth method for
facilitating fish passage in the resistance board weir design consisted of removing a panel from
the weir, crcating a temporary breach for fish to pass for enumeration.

The enclosed passage chute consisted of a 3-in x }/;-in aluminum angle frame identical in length
and width to a weir panel (Figure 3). The spaces on either side of the frame were filled with
sealed 1-in schedule 40 PVC electrical conduit spaced 2 % -in apart (1 ¥, -in between pickets). A
¥i-in thiclk piece of plywood attached to the top of the frame at its upstream end acted as a
counting platform. Vinyl coated wire mesh fencing material attached to the remainder of the
frame’s top prevented fish from jumping out of the chute. A resistance board and harness
assembly (Stewart 2002) attached to the downstream end of chute provided lift. The assembly
performed a similar function to the resistance board and harness assembly used on a weir panel.
Two 10-in. by 27-in. boat bumpers tied into the frame m front of the resistance board provided
additional buoyancy. The upstream opening included an exit gate constructed from a modified
fixed weir panel. The exit gate was hinged and could be lowered to allow fish passage and
enumeration. The enclosed passage chute, designed for installation like a weir panel, was moved
to optimize fish passage locations as needed.

Facilitating Downstream Fish Passage

For various reasons, fish sometimes migrated downstream and required an avenue for safe
passage over the weir. This behavior was especially common amoung longnose suckers
Catostomus catostomus in late summer. Prevalence of this behavior was unknown in 1996,
consequently, the original fixed weir design did not incorporate any means for fish to migrate
downstream. Instead, the crew created a temporary breach by moving a weir panel, and then
directed downstream migrating fish through the breach.

The resistance board weir installed in 1999 provided a more effective means of accommodating
downstream fish passage through incorporation of downstream passage chutes. Each chute
consisted of a single panel set to allow some water to flow over the distal end of the panel.
Details of the downstream passage chutes are described in Linderman et al. (2002). Several of
these chutes were incorporated along the length of the weir. Fish do not typically pass upstream
over these chutes, and they are set only during periods of active downstream fish migration.
Downstream passage chutes were not used during periods of strong upstream salmon passage.

Facilitating Boat Passage



Boats passed through the fixed panel weir at a designated location, typically in the channel
thalweg. Each instance required a crewmember to wade out to the passage location to remove
three or four of the fixed weir panels for boat passage. For additional details see Molyneaux et
al. (1997).

Transition to the resistance board weir in 1999 made boat passage faster and easier without
compromising integrity of the weir. Boats passed at a designated ‘boat gate’ located near the
thalweg, and boat operators were able to pass with little or no involvement by the weir crew.
The boat gate consisted of modified resistance board weir panels (Linderman et al. 2002).
Weight of a passing boat submerged these modified panels, allowing boat passage over the weir.
The panels would resurface once the boat cleared the weir. Boats with jet-drive engines were
most common and could pass upstream and downstream over the boat gate by reducing their
speed. However, operators of boats with propeller-drive engines had to use a towrope when
passing upstream, and turn off their engines and tilt their motors when passing downsiream
(Linderman et al. 2002).

Weir Cleaning and Inspection

The weir was cleaned several times each day, typically at the beginning and end of counting
shifts. Cleaning the fixed weir required a custom-made aluminum rake to push debris up and
over the fixed weir panels. A technician cleaned the resistance board weir by walking across the
welr to partially submerge cach panel, thereby allowing the current to wash any debris
downstream. A rake was used to push larger debris loads off the resistance board weir. Fach
time the weir was cleaned, a visual inspection was made of the weir panels, substrate rail, fish
trap, and fixed weir sections to cnsure no openings would allow fish to pass upstream. If
conditions did not allow an adcquate visual inspection, technicians used snorkel gear to ensure
no breaches in the weir.

Total Annual Escapement

The target operational period for counting fish was 15 June through 20 September, which spans
most of the salmon runs. The termn “lotal annual cscapement” used in this report relurs to the
cumulative escapement of a given species during the target operational period. Total annual
escapement may consist of observed passage and estimated passage, the later being applied to
days when the weir was inopcrable. Inoperable periods may have been caused by interruptions
in operations, a delayed start date or a premature end date.

Observed Fish Passage
All fish observed passing upstream through the weir were enumerated by species.  Daily

enumeration typically began by 0800 hours, and typically ended by 1200 hours depending on
hourly abundance. The most commonly used counting procedures consisted of a crewmember



positioned above the fish gate or exit gate to enumerate passage with a zeroed multiple tally
counter. A crewmember positioned with the best view of fish passage used counting panels or
removed a weir panel, fo enumerate passage with a zeroed multiple tally counter. Counting
continued for a mimimum of one hour, or until passage waned to near zero, then the passage
location was closed. The crewmember immediately recorded fish passage in a designated
notebook and zeroed the tally counter for the next count. This procedure was repeated several
times cach day, even when passage numbers were low. At the end of each day, recorded counts
were copied to the logbook form entitled “Hourly Upstream Fish Passage"” (Appendix B.1).
Daily counts were tallied and recorded on the logbook form entitled “Duily and Cumulative
Passage” (Appendix B.2).

Estimated Fish Passage

Upstream salmon passage was estimated for days the weir was inoperable. Estimates were
assumed to be zero if the inoperable period occurred when passage for the species in question
was considered negligible. Otherwise, the passage estimate for a single day was calculated as
the average of observed passage one or two days before and one or two days afler the inoperable
day, minus any observed passage from the inoperable day. Daily passage estimates for
inoperable periods lasting two or more days were derived by one of two methods, the first being
termed the “linear method™ and the second being fermed the “proportion method™.

The linear method extrapolated daily passuge estimates from the average observed passage two
days before the inoperable period to the average observed passage two days afier the inoperable
periad. This resulted in a linear increase or decrease in daily passage estimates over the duration
of the moperable period. Daily cstimates from this method were calculated using the following
(ormula:
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wlhere
n, = passage esiimate for the i day (day-1, day-2,.., day-i,.../) of a multiple day

mnoperable period;
n', = observed passage (if any) from a given day of the inoperable period;

n,, ., = observed passage the first day after the inoperable period (dy);



n, ., =observed passage the second day after the inoperable period;
n, , = observed passage one day before the inoperable period,
n, _, =observed passage two days before the inoperable period;

I = number of days the inoperable period lasted

The proportion method was only used if evidence supporting similar fish passage characteristics
existed between the data set being estimated and a model dataset. The model data set couid be
from a different year at George River, or from the same year at a neighboring project. In either
case, daily estimated passage from this method wus based on the model data sct’s daily passage
proportions, and was calculated using the following formula:
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where:
n, =passage estimate for a given day (i) of the inoperable period;

n,, = passage for the i day in the model data set 2;

n,, =known cumulative passage for the operational time period () from the
estunated dataset 1,
n,, =known cumulative passage for the corresponding time period (£,) from the

mode] data set 2;
n, =observed passage (if any) from the given day (i) being estimated.

Carcass Counts

Spawned out salmon and carcasses of dead salmon (both hereafter referred to as carcasses)
washed up on the weir were counled by species and sexed, and passed downstream. Carcass
count was recorded 1n the passage notebook and transferred to the “Hourly Fish Carcass Count”
forms in the logbook at the end of each counting day (Appendix B.3). Final carcass counts for
the day were tallied by species and sex and recorded on the “Weir Carcuss Counts” form in the
logbook (Appendix B.4).

ASL Composition of Escapement

The ASL composition of the tofal annual chinook, chum and coho salmon escapements were
estimated by sampling a fraction of the fish passage and applying the ASL composition of those
samples to the total escapement as described in DuBois and Molyneaux (2000).



Sample Collection

A pulse sampling design was used, in which intensive sampling was conducted for one to three
days followed by a few days without sampling. The goal for each sampling pulse was to collect
samples from 210 chinook salmon, 200 chum salmon and 170 coho salmon. These sample sizes
were selected for simultaneous 95% confidence interval estimates of age composition
proportions no wider than (.20 (Bromaghin 1993). The minimum acceptable number of pulse
samples was three per species — one pulse sample from each third of the run.

Salmon were sampled from the fish trap installed in the weir. The general practice was to open
the entrance gate while leaving the exit gate closed, which allowed fish to accumulate inside the
holding pen. The holding pen was typically allowed to fill with fish and sampling was done
dunng scheduled counting periods.

Standard sampling procedures consisted of two or three technicians conducting specific duties.
One or two crewmembers worked inside the holding pen. Whenever two crewmembers worked
instde the holding pen, one netted fish and placed them in the sampling cradle while the other
focused on determining sex, measuring length, and removing scales. A single crewmember
could conduct all these tasks after receiving adequate training and experience. Another
crewmember was positioned on the platform and recorded the species, sex, length and other
pertinent data in field notebooks and on “ASL Sampling Field Forms” (Appendix B.5). Scales
were removed from the preferred area of the fish (INPFC 1963). A minimum of three scales
were taken from each fish and mounted on numbered and labeled gum cards. Sex was
determined by visually examining extemmal morphology, keying on the development of the kype,
roundness of the belly and the presence or absence of an ovipositor. Length was measured to the
nearest millimeter from mid-eve to tail fork. After each fish was sampled, it was released into a
recovery arca upstream of the weir. After sampling was completed, relevant information such as
sex, length, date, and location was copied from the field notebooks or ASL field forms to
computer mark-sense forms. Further details of sampling procedures can be found in DuBois and
Molyneaux (2000). The completed gum cards and data forms were sent to the Bethel and
Anchorage ADF&G offices for processing.

In 2001 and 2002, weir crews conducted active sampling on chinook salmon to increase chinook
salmon sample sizes. Active sampling consisted of capturing and sampling chinook salmon
while actively passing and enumerating fish. Further details of the active sampling procedures
are described in Linderman et al. (2002).

Estimating ASL Composition of Escapement

ADF&G staff in Bethel and Anchorage aged scales, processed the ASL data, and generated data
summaries. DuBois and Molyneaux (2000) describe details of processing and summarizing
procedures. These procedures gcnerated two types of data summary tables for each species, one
described the age and sex composition and the other described length statistics. These
summaries accounted for changes in the ASL composition throughout the secason by first
partitioning the season into temporal strata based on pulse sample dates, applying ASL



composition of individual pulse samples to corresponding temporal strata, and finally summing
the strata to generate the estimated ASL composition for the season. This procedure ensured
ASL composition of the total annual escapement was weighted by abundance of fish in the
escapement rather than by abundance of fish in the samples. For example, if samples of chum
salmon were collected in six pulses, the season would be partitioned into six temporal strata with
one pulse sample occurring in each stratum. 1f one of these six pulse samples consisted of 190
chum salmon collected on 27 and 28 June, then the ASL composition of this pulse sample was
used to estimate the ASL composition of the 543 chum salmon escapement during the temporal
stratum of 23 to 29 June. This procedure was repeated for cach of the five remaining strata and
the estimated age and sex composition for the total annual escapement was calculated as the sum
of churm salmon in each stratum. Likewise, the estimated mean length composition for the total
annual escapement was calculated by weighting the mean lengths in each stratum by the
escapement of chum salmon that passed the weir during that stratum.

Ages were reported in the tables using European notation, with total age reported in parenthesis.
European notation is composed of two numerals separated by a decimal, where the first numeral
indicates the number of winters spent by the juvenile fish in fresh water and the second numeral
indicates the number of winters spent in the ocean (Groot and Margolis 1991). Total age 1s equal
to the sum of these two numerals, plus one to account for the winter when the egg was
incubating in the gravel. For example, a chinook salmon described as an age-1.4 fish under
IZuropean notation has a total age of 6 years.

The original ASL gum cards, acetates and mark-sense forms were archived at the ADF&G office
in Aunchorage. The computer files were archived by ADF&G in the Anchorage and Bethel
offices.

Chinook Salmon ASL Data Revision

The authors suspected many smaller chinook salmon sampled from the George River in 1996
and 1997 were erroneously 1dentified as females. The basis of this suspicion was the inhcrent
difficulties involved when sexing smaller chinook salmon combined with the percentage of age-
1.2 fish identified as females and the percentage of fish under 700 mm identified as females.
DuBois and Molyneaux (2000) demonstrated the 1996 and 1997 George River chinook salmon
percentages were high compared to percentages seen in subsequent years at George River, and
elsewhere in the Kuskokwim River. In an effort to produce a more accurate estimated ASL
composition of the 1996 and 1997 George River chinook salmon escapement, chinook salmon
ASL data from the 1997, 1998 and 1999 Kuskokwim River, District W1 commercial catch were
analyzed. Commercial catch ASL sampling procedures in these years were similar to ASL
sampling procedures at Kuskokwim River escapement projects. The only exceptions were the
commercial catch samples were sex confirmed by visual identification of internal gonads. The
sex confirmed ASL data was pooled over all years and a minimum length for female chinook
salmon was calculated by:

Lo =1 = Zgs8, (1)
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where:
=minimum length for female chinook salmon

[' TN
[ = mean length of female chinook salmon from the sex confirmed samples
5, = sample standard deviation of female chinook salmon length from the sex

confirmed samples
(In which 97.5 % of the female chinook salmon are above the minimum length (Z__ ).)

All female chinook salmon within the original 1996 and 1997 George River data set that
measured less than L, were considered to be males. The original data set was revised
accordingly, and then re-analyzed to estimate the ASL composition of the chinook salmon
escapement. The results of this analysis represent the revised estimated ASL composition of the
chinook salmon escapement.

Mari/Recaprure Tag Recovery

The Guorge River weir was integrated into two mark/recapture tagging studies conducted in the
matnstem Kuskokwim River. In one study, spaghelti tags were inserted into coho salmon in
2001, and chum salmon, sockeye salmon and coho salmon in 2002 (Kerkvliet and Hamazaki
2002 and in progress). In both years, fish were tagged near Kalskag and Aniak, and the George
River weir scrved as one of the tag recovery locations. The weir crew gathered three sets of data
in association with this study. The first data set was a list of tag recoveries in which the crew
recaptured tagged fish in the fish trap, and recorded the date of capture, species, tag number, tag
color, presence of secondary marks, and the general condition of the fish. Tagged fish were
captured in a manner comparable to the active sampling technique described for ASL sampling
of chinook salmon. Recaptured tagged fish were released upstream of the weir with the tag
attached. Recaptured tagged fish data were recorded on the form entitled “Tag Recovery Data
Entry Form" (Appendix B.6).

The second dataset was a daily summary of observed tagged salmon and observed fish passage.
This data set was inclusive of the tag recoveries described above, but also included information
for tagged fish that could not be captured as they passed upstream through weir. This data was
recorded on the form entitled “Tagged and Untagged Salmon Counted Past Weir™ (Appendix
B.7).

The third dataset focused on delermining any incidence of tag loss by examining fish for a
secondary mark. Fish that received spaghetti tags also had their adipose fin clipped as a
secondary mark. The weir crew examined fish caught in the fish trap for these secondary marks.
In 2001, the secondary mark sample population was based on the ASL sample. In 2002, the
secondary mark sample population was expanded to include a daily goal of 50 fish depending on
abundance, and inclusive of any ASL sampled fish, Secondary mark sampling data was recorded
on the form entitled “Salmon Examined for Adiposc Hole Punches” (Appendix B.&).

The second tagging study mvolving the George River weir was a radio telemetry project
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intcnded to estimate the total abundance of chinook salmon in the Kuskokwim River in 2002
(Stuby in draft). Radio transmitters were inserted into chinook salmon caught near Aniak and
one of several radio receiver stations was placed in the mouth of the George River to monitor the
movement of tagged chinook salmon. The known chinook salmen passage at the weir, coupled
with data collected from the receiver station, was used with similar data collecied at other weir
projects to develop estimates of the total chinook salmon abundance upstream from the tagging

slLe.

Habitat Profiling

Stream Temperature

Temperature was measured with a thermometer scaled to 0.1°C increments and calibrated against
a preeision thermometer certified by the National Institute of Standards and Technology. Stream
temperature measurements for the George River were collected from a station on the south shore,
approximately 75-yds downstream from the weir. Measurements were made at least once each
day at 0730 or 1030 hours. The thermometer was submerged a few centimeters below the water
surface at least an arm’s length off shore and allowed to stand undisturbed for one or two
minutes until the temperature reading had stabilized. The reading was recorded on the “Weather
and Stream Observations” form in the camp logbook (Appendix B.9).

River Stage and Stream Discharge

Daily operations included monitoring fluctuations in water level with a standardized staff’ gage.
The staff gage consisted of a metal rod incremented in centimeters and secured to a stake driven
into the stream channel near camp. Height of the water surface as measured against the staff
gage represented the “stage” of the water level above an arbitrary datum plane. The stage of the
water level was measured at least once cach moming and recorded on the “Weather and Stream
Observations” form in the camp loghook (Appendix B.9). Measurements were recorded miore
frequently when water levels were changing rapidly.

The staff gage was calibrated against semi-permanent benchmarks intended to allow for
consistency of the siage measurements between years (Appendix C). These benchmarks
consisted of sections of pipe driven into the gravel with only a few wnches showing above the
gravel surface. This procedure was done to reduce the likelihood of the pipe being washed out or
damaged by ice flows during break-up.

Discharge of the George River was periodically deicimined using methods described by the U. S.
Geological Survey (Rantz 1982). Velocities were mcasured using a Price AA current-meter with
a lop-setting wading rod. Stream discharge was calculated using the conventional current-meter
mecthod.  Information collected for calculating discharge was recorded on the “Siream
Discharge” form in the camp logbook (Appendix B.10).
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Water Chemistry

Water samples were collected at low, intermediate and high water levels to provide a profile of
water chemistry in different flow regimes. Water samples were collected from approximately
mid-channel, upstream of the weir and just under the surface using a 500-ml polyethylene bottle.
The bottle was thoroughly pre-rinsed with water from the same general location as the sample to
be collected. The sample bottle was capped under water to avoid any air space. An external label
affixed to the bottle to identified the date and time the sample was collected, stream name,
general location, collectors name, ADF&G contact name and phone number. The sample was
stored in a cool and dark location until transport to the ADF&G Limnology laboratory in
Soldotna. Sampling was done early in the weeck and timed for transport within 24-hours of
sample collection. The limnology laboratory was notified once the sample was in transit to
ensure preparation tune to receive the sample.

Water sampie tests were conducted at the ADF&G Limnology Laboratory, by Analytical
Resources, Inc., and by Elemental Research, Inc, in Vancouver, British Columbia, Details of the
tests conducted and testing procedures are outlined in Linderman et al. (2002).

Aerial Surveys

Aenal survey techmques were used in 2001 and 2002 to determine the distribution and relative
abundance of spawning salmon in the George River drainage. These surveys were flown to
establish a standardized aenal survey index area for the tributary and to develop a paired data set for
comparison with weir counts. Surveys were conducted with a contracted pilot flying a Piper PA-18
Super Cub and timed to target the peak of chinook salmon spawning. Aecrial survey index areas
were defined for the mainstem, East Fork, South Fork and North Fork of George River, Afier cach
survey, the observer tallied and recorded the fish count by index area on the form entitled
“Escapement Observations — Kuskokwim Area” (Appendix B.11). Other pertinent information was
recorded on this form such as survey time, wind, weather, water visibility, river substrate type,
distance surveyed, the occurrence of redds and spawning activity, and overall rating of the survey.
Completed forms were submitted for entry into the Kuskokwim Area Salmon Escapement
Observation Catalog (Burkey and Salomone 1999)

RESULTS
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1996

Operations

A fixed weir was operated from 21 June through 26 July in 1996. Further details of welr
operations in 1996 are described in Molyneaux et al. (1997).

Fish Passage

Results from the 1996 scason are described in Molyneaux et al. (1997); however, they are
repeated here in a revised form that accounts for revisions to the total annual escapement data
and the ASL composition estimates.

Chinook Salmon. Total annual escapement in 1996 was 7,716 fish, including an estimated
passage of 965 fish (12.5%) during the inoperable periods (Table 1). Estimated passage for the
inoperable periods of 15 through 20 June, and 27 July through 20 September was derived by the
proportion method; chinook salmon passage data at the George River weir in 1997 were uscd as
the model datasct. Estimated passage for the inoperable periods on 29 June and 2 July was
derived from the average of the observed passage that occurred one day before and one day after
29 June and 2 July.

The first chinook salmon was observed on 21 June, the first day of operation, and the peak daily
passage of 1,0034 fish occurred on 1 July. The last chinook salmon was observed on 26 July, the
last day of weir operations. Based on the operational period of 15 June through 20 September
and inclusive of the estimated passage, the median passage date was 3 July and central fifty-
percent of the run occurred between 1 and 9 July.

Chum Salmon. Tolal annual escapement in 1996 was 19,393 fish, including an estimated
passage of 2,712 lish (14.0%) during the inoperable periods (Table 2). The estumated passage
for the inoperable periods of 15 through 20 June, and 27 July through 20 September was derived
by the proportion method, with chum salmon passage at the George River weir in 2002 used as
the model dataset. Estimated passage for inoperable periods on 29 June and 2 July was derived
from the average of the observed passage that occurred one day before and one day after 29 June
and 2 July respectively.

The first chum salmon was observed on 21 June, the first day of operation, and the peak daily
passage of 1,314 fish occurred on 23 Juune. Tl last chwm salmon was observed on 26 July, the
last day of welr operations. Based on the 15 June through 20 September operational period and
inclusive of the estimated passage, the median pussage date was § July and central fifty-percent
of the run occurred between 2 and 19 July.

Colo Salmon. A total of 173 coho salmon were observed passing upstream through the weir
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before 27 July when project operations ended (Table 3). Total annual escapement was not
determined for coho salmon in 1996 because of the premature termination of the project. The
first coho salmon was observed on 16 July, the twenty-sixth day of operation.

Other Species. Additional upstream fish passage at the weir in 1996 is described in Molyneaux
et al. (1997) and in Appendix D.1 and D.2.

Carcass Counts. Details of carcass counts in 1996 are described in Molyneaux et al. (1997) and
in Appendix E.

ASL Composition of Escapement

Chinook Salmon. Scale samples, sex and length were collected from 211 chinook salmon in
1996. Samples were collected from four pulses ranging in size from 32 to 97 fish per pulse. Age
was determined for 191 of the 211 fish sampled (90.5%). Aged samples accounted for 2.5% of
the chinook salmon escapement and were adequate for estimating ASL composition of the
escapement.  Chinook salmon escapement was partitioned into three temporal strata based on
dates when samples were collected.

Because of suspected errors in sex determination of chinook salmon during ASL sampling in
1996, the original data set was revised based on the minimum length determined for female
chinook salmon (Figure 4). For 1996, estimaled ASL composition of the chinook salmon
escapement results are presented in two configurations, the first shows the estimate based on the
original data sct and the second shows the estimate based on the revised data set.

Original Chinook Salmon Estimate. Based on the original ASL data set, and as applied to the
total annual escapement, age-1.4 chinook salmon was the most abundant age class (39.8%),
followed by age-1.5 (29.4%), age-1.3 (23.2%), age-1.2 (7.1%), and age-2.2 (0.4%) (Appendix
F.1). The sex composition of the total annual chinook salmon escapement was estimated to
include 3,615 males (46.8%) and 4,102 females (53.2%). The mean length for age-1.2, -1.3, -
1.4, and -1.5 male chinook salmon was 598 mm, 714 mm, 861 mm, and 941 mm, respectively
(Appendix F.2). One age-2.2 male fish in the sample had a length of 600 mm. Awverage length
for age-1.2, -1.3, -1.4, and -1.5 female chinook salmon was 558 mm, 743 mm, 856 mm, and 902
mm, respectively. No age-2.2 {emale fish were in the sample. Overall, male chinook salmon
lengths ranged from 505 to 1010 mm, and female lengths ranged from 500 to 1000 mm.

Revised Chinook Salmon Estimate. Based on the revised ASL data set, and as applied to the
total annual escapement, age-1.4 chinook salmon was the most abundant age class (39.8%),
followed by age-1.5 (29.4%) age-1.3 (23.2%), age-1.2 (7.1%) and age-2.2 (0.4%) (Table 4). Sex
composition of the total annual chinook salmon escapement was estimated at 4,298 males
(55.7%) and 3,419 females (44.3%). Average length for age-1.2, -1.3, -1.4 and -1.5 male
chinook salmon was 587 mm, 708 mm, 855 mm and 907 mm, respectively {Table 5). The only
age-2.2 male fish in the sample had a length of 600 mm. Average length for nre-1.3, -1.4 and -
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1.5 female chinook salmon was 806 mm, 861 mm, and 911 mm, respectively. No age-1.2 and -
2.2 female fish were in the revised data set. Overall, male chinook salmon lengths ranged from
500 to 1010 mm, and female lengths ranged from 742 to 1000 mm.

Chum Salmon. Scale samples, sex and length were collected from 912 chum salmon in 1996.
The samples were collected from six pulses ranging in size from 100 to 200 fish per pulse. Age
was determined for 765 of the 912 fish sampled (83.8%). Aged samples accounted for 3.5% of
chum salmon escapement and were adequate for estumating the ASL composition of the
escapement (Table 6 and 7). Chum salmon escapement was partitioned Into six temporal strata
based on dates when samples were collected.

Applied to the total annual escapement, age-0.3 chum salmon was the most abundant age class
(59.8%), followed by age-0.4 (36.8%), age-0.5 (1.9%), and age-0.2 (1.5%). The sex composition
of the total annual chum salmon escapement was estimated at 10,571 males (54.5%) and 8,822
females (45.5%). Mean length for age-0.2, -0.3, -0.4, and -0.5 male chum salmon was 592 mm,
595 mm, 614 mm, and 626 mm, respectively. Average length for age-0.2, -0.3, and -0.4 female
chum salmon was 560 mm, 552 mm, and 570 mm. respectively. No age-0.5 female fish were in
the sample. Overall, male chum salmon lengths ranged from 442 to 703 mm, and female lengths
ranged {rom 443 to 657 mm.

Cohio Salmon, No coho salmon ASL samples were collected in 1996 because project operations
were terminated prematurely..

Habitat Profiling

Water temperature ranged from Y'C to 17'C and air temperature ranged 9'C to 26"C from 22
June through 26 July. Stuge mcasurements ranged from 30 cm to 110 em from 23 June through
29 July. Further details of habitat profiling in 1996 are described in Molyneaux et al. (1997) and
in Appendix G.1.

1997

Operations

A fixed weir was operated from 9 June through 15 September in 1997. Low water levels
throughout most of the operational period contributed to umnterrupted operations. A 50-ft
section of the weir was removed for approximately six hours on 16 June to install larger tripods
and steel substrate grates for scouring control. Passage was estimated on this date to account for
any fish that may have passed through the open weir sections. Minor breaches in the weir
occurred during the remainder of the operational period, but no passage estimates were made.
Weir operations were discontinued at 2400 hours on 15 September and project closure began the
following day.
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Fish Passage

Chinook Salmon. Total annual escapement in 1997 was 7,822 fish, including an estimated
passage of 13 fish (0.2 %) during the inoperable periods (Table 1). The estimated passage for
the inoperable period on 16 June was derived from the average of observed passage two days
before and two days after 16 June. Estimated passage for the inoperable period of 16 through 20
September was assumed to be zero because any chinook salmon passage during this time was
considered negligible.

The first chinook salmon was observed on 9 June, the first day of operation, and the peak daily
passage of 907 fish occurred on 25 June. The last chinook salmon was observed on 22 August.
Based on the operational period of 15 June through 20 September and inclusive of the estimated
passage, the median passage date was 30 June and the central fifty-percent of the run occurred
between 26 June and 4 July.

Chum Salmon, Total annual escapement in 1997 was 5,907 fish, including an estimated passage
of one fish (0.0%) during the inoperable periods (Table 2). The estimated passage for the
inoperable period on 16 June was derived from the average of the observed passage two days
before and two days after 16 June. Estimated passage for the remaining inoperable period of 16
through 20 September was assumed to be zero because any chum salmon passage during this
time was considered to be negligible.

The first chum salmon was observed on 16 June, the eighth day of operation, and the peak daily
passage of 575 fish occurred on 19 July. The last chum salmon was observed on 10 September.
Based on the operational period of 15 June through 20 September and inclusive of the estimated
passage, the median passage date was 19 July and the central {ifty-percent of the run occurred
between 6 and 24 July. Passage for the remaining inoperable period of 16 through 20 September
was assumed to be zero because any chum salmon passage during this time was considered to be
negligible.

Coho Salmon. Total apnual escapement in 1997 was 9,210 fish, including an estimated passage
of 241 fish (2.6%) during the inoperable periods (Table 3). Estimated passage for the inoperable
period of 16 through 20 September was derived by the proportion method, with coho salmon
passage at the Kogrukluk River weir in 1997 used as the model dataset. No coho salmon passage
estimate was necessary for the inoperable period on 16 June.

The first coho salmon was observed on 20 July, the forty-first day of operation, and the peak
daily passage of 1,471 fish occurred on 30 August. Coho salmon were still passing the welr in
small numbers when the weir was dismantled on 16 September. Based on the operational period
of 15 June through 20 September and inclusive of the estimated passage, the median passage
date was 30 August and the central fifty-percent of the run occurred between 22 August and 4
September.

Other Species. Upstrearn passage at the weir in 1997 also included 445 sockeye salmon, 17 pink
salmon, 1 Arctic grayling Thymallus arcticus, 1 whitefish Coregonus spp., and 6,404 longnose



suckers (Appendix D.1 and D.2). Ninety percent of the total longnose suckers passed upstream
by 9 July, the nineteenth day of operation. Small numbers of suckers migrated back downstream
throughout the summer, most of their downstream passage occurring in late July and early
August.

Carcass Counts, Carcass counts in 1997 included 58 chinook salmon, 531 chum salmon und 12
coho salmon (Appendix E). The first chinook salmon carcass was observed on 30 June the
twenty-first day of operations, and the median chinook salmon carcass passage date was 27 July.
The first chum salmon carcass was observed on 2 July the twenty-third day of operations, and
the median chum salmon carcass passage date was 29 July. The first coho salmon carcass was
observed on 7 August the fifly-ninth day of operations, and ccho salmon carcasses were still
passing the weir when it was dismantled on 15 September.

ASL Composition of Escapement

Chinook Salmen. Scale samples, sex and length were collected from 282 chinook salmon in
1997. Samples were collected from four pulses and sample sizes ranged from 52 to 90 fish per
pulse. Age was determined for 269 of the 282 fish sumpled (95.4%). Aged samples accounted
for 3.4% of the chinook salmon escapement and were adequate for estimating the ASL
composition of the total annual escapement. Chinook salmon escapement was partitioned into
four temporal strata based on dales when samples were collected.

Because of suspected errors in sex determination of chinook salmon during ASL sampling in
1997, the original data set was revised based on the minimum length determined for female
chinook salmon (Figure 4). For 1997, the estimated ASL composition of the chinook salmon
escapement resulls are presented in two configurations, the first shows the estimate based on the
original data set and the second shows the estimate based on the revised data set.

Original Chinook Salmon Estimate. Based on the original ASL data set and as applied to the
fotal annual escapement, age-1.4 chinook salmon was the most abundant age class (53.7%),
followed hy age-1.2 (34.6%), and age-1.3 (11.7%) (Appendix F.1). No age-2.2 or age-1.5 fish
were in the sample. Sex composition of the total annual chinook salmon escapement was
estimated to include 3,610 males (46.1%) and 4,213 females (53.9%). Average length for age-
1.2, -1.3, and -1.4 male chinook salmon was 583 mm, 747 mm, and 843 mm, respectively
(Appendix F.2). Average length for age-1.2, -1.3, and -1.4 female chinook salmon was 545 mm,
706 mm, and 845 mm, respectively. Overall, male chinook salmon lengths ranged from 457 to
998 mm, and female lengths ranged from 425 to 967 mm.

Revised Chinook Salmon Estimate. Based on the revised ASL data set and as applied to the
total annual escapement, age-1.4 chinook salmon was the most abundant age class (53.7%),
followed by age-1.2 (34.6%) and age-1.3 (11.7%) (Table 4). Sex composition of the total annual
chinook salmon escapement was estimated as 4,897 males (62.6%) and 2,926 females (37.4%).
Average length for age-1.2, -1.3, and -1.4 male chinook salmon was 568 mim, 731 mm and 835
mrm, respectively (Table 5). Average length for age-1.3 and -1.4 female chinook salmon was
750 mm and 849 mim, respectively. No age-1.2 female chinook salmon were in the revised data
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set. QOverall, male chincok salmon lengths ranged from 425 to 998 mun, and female lengths
ranged from 729 to 967 mm.

Chum Salmon. Scale samples, sex and length were collected from 727 chum salmon in 1997
The samples were collected from six pulses ranging in size from 32 to 211 fish per pulse. Age
was determined for 641 of the 727 fish sampled (88.1%). The aged samples accounted for
10.9% of the chum salmon escapement and were adequate for estimating ASL composition of
the total annual escapement (Table 6 and 7). Chum salmon escapement was partitioned into six
temporal strata based on dates when samples were collected.

As applied to the total annual escapement, age-0.3 chum salmon was the most abundant age class
(51.4%), followed by age-0.4 (46.3%), age-0.5 (1.6%), and age-0.2 (0.7%). The sex composition
of the total annual chum salmon escapement was estimated to include 3,376 males (57.2%) and
2,531 females (42.8%). Average length for age-0.2, -0.3, -0.4, and -0.5 male chum salmon was
514 mm, 561 mm, 591 mm, and 621 mm, respectively. Average length for age-0.2, -0.3, -0.4,
and -0.5 female chum salmon was 504 mm, 535 mm, 558 mm, and 576 mm, respectively.
Overall, male chum salmon lengths ranged from 465 to 678 mm, and female lengths ranged from
372 to 625 mm.

Coho Salmon. Scale samples, sex and length were collected from 258 coho salmon in 1997,
Samples were collected from three pulses ranging in size from 71 to 99 fish per pulse. Age was
determined for 204 of the 258 fish sampled (79.5%). Aged samples accounted for 2.2% of the
coho salmon escapement and were adequate for estimating ASL composition of the total annual
escapement (Table 8 and 9). Escapement was partitioned into three temporal strata based on
dates when samples were collected.

As applied to the total annual escapement, age-2.1 coho salmon was the most abundant age class
(95.9%), followed by age-1.1 (2.3%), and age-3.1 (1.9%). Sex composition of the total annual
coho salmon escapement was estimated to include 5,343 males (58.0%) and 3,807 females
(42.0%). Average length for age-1.1, -2.1, and -3.1 male coho salmon was 569 mm, 551 mm
and 569 mm, respectively. Average length for age-2.1 and -3.1 female coho salmon was 564
mm and 581 mm, respectively. No age-1.1 female coho salmon were in the sample. Overall,
male coho salmon lengths ranged from 383 fo 653 mm, and female lengths ranged from 456 to
651 mm.

Habitat Profiling

Water temperature, air temperature and stage measurement were measured nearly every morning
from 6 June through 15 September (Appendix G.2). Water temperatures ranged from 9°C to
19°C, and air temperatures ranged from 4°C to 24°C. Stage mcasurements ranged from 16 cm to
59 cm.

Five discharge measurements were taken in three locations on the George River in 1997

Mecasurements were taken at the weir site, at a sife on the mainsiem George River 200-ft
upstream of its confluence with the East Fork, and at a site in the Fust Fork 100-ft upstream from

20



its confluence with mainstem George River. From measurements taken on 6 August, the
discharge of the George River at the weir sitc was estimated to be 15.9 m'/s al a stage
measurement of 17.2 em (Appendix G.3, G.4, G.5, G.6 and G.7). From measurements taken on
1 September, the discharge of the George River af the weir site was estimated to be 21.7 m'/s at a
stage measurement of 24.6 cm. From measurements taken on 1 September, the discharge of the
mainstem George River 200-{t upstream of its confluence with the East fork was estimated as 9.1
m’/s with a stage measurement at the weir site of 24.6 cm. From measurements taken on 2
August, discharge of the East Fork 100-ft upstream of its confluence with mainstem George
River was estimated to be 7.1 m'/s with a stage measurement at the weir site of 17.5 em. From
measurements taken on 1 September, the discharge of the East Fork 100-ft upstream of ifs
confluence with mainstem George River was estimated to be 10.9 m'/s with a stage measurement
at the weir site of 24.6 cm.

Five water samples were collected from George River drainage in 1997. One sample was
collected from the East Fork of George River on 23 June for trace metal analysis. Another
sample was collected on 23 June from the mainstem George River upstream of its confluence
with the East Fork for trace metal analysis. Three samples were collected at or near the weir site
on 23 June, 26 June, and 17 September. The 23 June sample was submitted for trace metal
analysis, the 26 June sample was submitted for general chemical analysis, and the 17 September
sample was submitted for gencral chemical and trace metal analysis. The ADF&G limnology
laboratory processed samples for general chemical analysis and Analytical Resources, Inc.
processed samples for trace metal analysis. Results are described in Appendix G.8.

1998

Operations

A fixed weir was operated in 1998 from 22 June through 7 July, and from 30 July through 2
August. High water in early June delayed installation of the weir. This weir maintained
consistent operations until rapidly rising water levels caused the holding pen o partially collapse,
and forced the suspension of weir operations in the late afternoon of 7 July. The weir washed
out on 8 July because of high water and heavy debris load. The weir crew relocated to
(Georgetown because the water level was threatening to breach the bank at camp., Weir
components were salvaged over the next two weeks as water levels receded. Water levels
allowed for re-installation of the weir in late July. Unfortunately, coniinuous rain after re-
installation causcd water levels to rise again and the weir was removed from the river on 3
August. The camp was closed down for the season and several crew members were sent to the
Andreafsky and the Goodnews River weirs for training on resistance board weirs.

Fish Passage

Chinook, Chum and Coho Salmon. A total of 2,505 chinook salmon; 6,391chum salmon and
52 coho salmon were obscrved passing upstream through the weir in 1998 (Table 1-3).
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However, total annual escapement for any of these salmon species was not determuned because
the project terminated prematurely. The first chinook and chum salmon were observed on 22
June and they continued to pass upstream after 7 July when the weir first became inoperable, and
after 2 August when operations ended. The first coho salmon was observed on 30 July and
continued fo pass upstream afier 2 August when operations ended.

Other Species. Upstream passage at the weir in 1998 included 9 sockeye salmon, 300 pink
salmon, 1 northern pike Esox lucius, 16 Arctic grayling and 6,632 longnose suckers (Appendix
D.1 and D.2).

Carcass Counts. Carcass counts in 1998 included 29 chinook salmon and 134 chum salmon
{Appendix E). The first chinook salmon carcass was observed on 30 July the thirty-eighth day of
operations. The first chum salmon carcass was observed on 30 June the ninth day of operations.

ASL Composition of Escapement

Chinook Salmon. Scale samples, sex and length were collected from 82 chinook salmon in
1998, but ASL composition of the tofal annual chinook salmon escapement wus not determined
because of lack of escapement and sample data. Age was determined for 75 of the 87 fish
sumpled and included 23 age-1.2 fish (30.7%), 38 age-1.3 fish (50.7%) und 14 age-1.4 fish
(18.7%) (Table 4). Sex composition mcluded 55 males (73.3%) and 20 females (26.7%). Male
chinoonk sulmon lengths ranged from 420 mm to 837 mm, and female lengths runged from 612
mm i0 905 mm (Table 5).

Chum Salmon. Scalc samples, sex and length, were collected from 345 chum salmon in 1998,
but the ASL composition of the total annual chum salmon escapement was not determined
because of lack of escapement and sample data. Age was determined for 322 of the 355 fish
sampled (Table 6). Age composition included 266 age-0.3 fish, 55 age-0.4 fish and 1 age-0.5
fish. Mo age-0.2 fish were in the sample. Sex composition included 200 males, and 122 females.
Male chum salmon lengths ranged from 511 to 706 mm and female lengths ranged from 503 to
624 mm (Table 7).

Coho Salmon. No coho salmon ASL samples were collected in 1998 because of the premature
termination of the project.

Habitat Profiling

Water temperature, air temperature and stage measurement were measured nearly every morning
from 9 June through 6 August (Appendix G.9). Water temperatures ranged from 5°C to 14°C,
and air temperatures ranged from 5°C to 20°C. Stage measurements ranged from 47.5 cm to 118
cm. The highest stage measurement occurred on 4 August, when the weir became inoperable for
the remainder of the season. No discharge measurements were taken on George River in 1998.

Water samples were collected from George River near the weir site on 23 Junc and 8 August.



Samples were submitted for general chemical analysis at the ADF&G limnology laboratory, and
results are described in Appendix G.8.

1999

Operations

A new resistance board weir was operated from 14 July through 25 September in [999. Initial
plans in 1999 were to install and operate the fixed weir, and then assemble, install and transition
to the resistance board weir; but high water in June and early July prevented installation of the
fixed weir. New resistance board weir materials arrived by barge into Georgetown on 21 June,
and the materials were transporied to the weir site by skiff. Assembly of weir components
occurred over the next two weeks and weir installation began on R July. The weir was
operational in the late evening of 13 July, and included a remnant 70-{t of fixed weir at the river
margins. The resistance board weir remained operational at water levels that would have caused
a fixed weir to fail. Scouring occwrred at the fixed weir sections, but kept to 2 minimum through
maintenance and cleaning. Weir operations were discontinued at 1700 hours on 23 September
and camp closure began the following day. The weir substrate rail was left in the river afier the
remaining weir components were dismantled and removed.

Fish Passage

Chinook Salmon. Total annual chinook salmon escapement in 1999 was 3 548 fish, including
an estimated passage of 1,109 fish (31.3%) during the inoperable period (Table 1). Estimated
passage for the 15 June through 13 July inoperable period was derived by the proportion method,
the chinook salmon passage at the Tatlawiksuk River weir in 1999 was used as the model
dataset.

The first chinook salmon was observed on 14 July the first day of operations, and the highest
observed passage of 456 fish occurred on 20 July. The last chinook salmon was observed on 12
September. Based on the operational peniod of 15 June through 20 September and inclusive of
the estimated passage, median passage date was 19 July and central fifty-percent of the run
occurred between 12 and 23 July.

Chum Salmon. Total annual escapement in 1999 was 11,552 fish, including an estimated
passage of 3,508 fish (30.4%) during the inoperable period (Table 2). Estimated passage for the
inoperable period of 15 June through 13 July was derived by the proportion method, the chum
salmon passage af the Tatlawiksuk River weir in 1999 used as the medel dataset.

The first chum salmon was observed on 14 July the first day of operations, and the highest
observed passage of 768 fish cccurred on 19 July. The last chum salmon was observed on 25
September. Based on the operational period of 15 June through 20 September and inclusive of
the estimated passage, median passage date was 20 July and central fifty-percent of the run
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occurred between 12 and 26 July.

Coho Salmon. Total annual coho salmon escapement was 8,914 fish in 1999 (Table 3). No
estimates of coho salmon passage were necessary in 1999.

The first coho salmon was observed on 28 July, the fifteenth day of operation, and the peak daily
passage of 1,296 fish occurred on 1 September. The last coho salmon was observed on 24
September, and coho salmon still passed the weir in small numbers when dismantled on 26
September. Based on the operational period of 15 June through 20 September, median passage
date was 4 September and central fifty-percent of the run occurred between 30 August and 13
September.

Other Species. Passage in 1999 included 39 sockeye salmon, 97 pink salmon, 2 northem pike, 2
Arctic grayling, and 278 longnose suckers (Appendix D.1 and D.2).

Carcass Counts. Carcass counts in 1999 included 280 chunook salmon, 824 chum salmon and 4
coho salmon (Appendix E). The first chinock salmon carcass was observed on 15 July the
second day of operations, and the median chinook salmon carcass passage date was 9 August.
The first chum salmon carcass was observed on 14 July the first day of operations, and the
median chum sulmon carcass passage date was 4 August. The first coho salmon carcass was
observed on 18 September the sixty-sixth day of operations, and coho salmon carcasses still
passed the weir when dismantled on 26 September.

ASL Composition of ¥scapement

Chinook Salmon. Scuic sumples, sex and length were collected from 60 chinook salmon in
1999, but the sample was not adequate for estimating ASL composition of the fotal annual
chinook salmon cscapement, Age was determined for 54 of the 60 fish sampled and included S
age-1.2 fish (9.3%), 8 age-1.3 fish (14.8%) and 41 age-1.4 fish (75.9%) (Table 4). Sex
composition of the sample ncluded 25 males (46.3%) and 29 females (53.7%). Male chinook
salmon ranged in length from 415 to 990 mm, and females ranged from 655 to 955 mm (Table

5).

Chum Salmon. Scale samples, sex and length were collected from 637 chum salmon in 1999,
but the sample was not adequate for estimating ASL composition of the total annual chum
saimon escapement. Age was determined for 611 of the 637 fish sampled and included 393 age-
0.3 fish, 215 age-0.4 fish and 3 age-0.5 fish (Table 6). No age-0.2 fish were in the sample. Sex
composition of the sample included 319 males and 292 females. Male chum salmon lengths
ranged front 485 to 660 mm and female lengths ranged from 480 to 665 mm (Table 7).

Coho Salmon. Scale samples, sex and length were collected from 390 coho salmon in 1999.
Samples were collected from 3 pulses ranging in size from 120 to 150 fish per pulse. Age was
determined for 338 of the 390 fish sampled (86.7%). Aged samples accounted for 3.8% of the
coho salmon escapement and were adequate for estimating the ASL composition of the total
annual escapement (Table 8 and 9). Coho salmon escapement was partitioned into 3 temporal
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strata based on dates when samples were collected.

As applied to the total annual escapement, age-2.1 coho salmon was the most abundant age class
(69.8%), followed by age-3.1 (27.4%), and age-1.1 (2.7%). Sex composition of this escapement
was estimated to include 5,271 males (59.1%) and 3,643 females (40.9%). Average length of
male age-1.1, -2.1, and -3.1 coho salmon was 496 mm, 547 mm, and 564 mm, respectively.
Average length of female age-1.1, -2.1, and -3.1 coho salmon was 538 mm, 541 mm, and 351
mm, respectively. Overall, male coho salmon lengths ranged from 405 mm to 645, and female
lengths ranged from 445 to 635 mm.

Habitat Profiling

Water temperature, air temperature and stage measurement were generally measured every
morning from 6 June through 25 September (Appendix G.10). Water temperatures ranged from
4°C to 16°C, and air temperatures ranged from 0°C to 24°C. Stage measurements ranged from
49 cm to 139 cm. From measurements taken on 8 June, discharge of George River near the weir
site was estimated to be 127.7 m’/s at a stage measurement of 85.0 cm (Appendix G.11). No
water samples were collected for chemical analysis in 1999.

2000

Operations

A resistance board weir was operated from 17 June to 16 September in 2000. Project operations
were interrupted on 1 through 2 August, and 5 August because of high and turbid water. The
weir resumed operation afler each of these dates once the water level receded to an operable
level. A cabin was constructed to serve as crew quarters and a camp office. Weir operations
were discontinued at 2100 hours on 16 September and camp closure began the following day.
The weir substrate rail was left in the river after the remaining weir components were dismantled
and removed.

Fish Passage

Chinook Salmon. Total annual escapement in 2000 was 2,960 fish, including an estimated
passage of 30 fish (1.0%) for the inoperable periods (Table 1). Estimated passage for the
inoperable period of 1 through 2 August was derived by the linear method. Estimated passage
for the inoperable period on 5 August was derived from an average of the observed passage that
occurred two days before and two days after 5 August. Estimated passage for the inoperable
periods of 15 through 17 June, and 17 through 20 September was assumed zero because any
chinook salmon passage during these periods was considered negligible.

The first chinook salmon was obscrved on 22 June, the sixth day of operation, and the peak daily



passage of 495 fish occurred on 11 July. The last chinook salmon was observed on 14 August.
Based on the operational period of 15 June through 20 September and inclusive of the estimated
passage, median passage date was 11 July and central fifty-percent of the run occurred between 3
and 17 July.

Chum Salmon. Total annual escapement in 2000 was 3,492 fish, including an estimated passage
of 62 fish (1.8%) for the inoperable periods of 1, 2 August, and 5 August (Table 2). Estimated
passage for inoperable period of [ through 2 August was denived by the linear method. Passage
estimate for inoperable period on 5 August was derived from the average of the observed
passage that occurred two days before and two days after 5 August. Estimated passage for
inoperable periods of 15 through 17 June, and 17 through 20 September was assumed to be zero
because any chum salmon passage during these times was considered to be negligible.

The first chum salmon was obscrved on 21 June, the fifth day of operation and the peak daily
passage of 436 fish occurred on 11 July. The last chum salmon was observed on 5 September.
Based on the operational period of 15 June through 20 September and inclusive of the estimated
passage, median passage date was 11 July and central fifty-percent of the run occurred hetween 6
and 21 July.

Coho Salmon. Total annual escapement in 2000 was 11,262 fish, including un estimated
passage of 34 fish (0.2 %) for inoperable periods (Table 3). Estimated passage lor the inoperable
period of 1 through 2 August was derived by the linear method. Estimated passage for the
inoperable period of 5 August was derived from the average of the observed puassage that
occured two days before and two days after 5 August. Estimated passage for the inoperable
period of 17 through 20 September was derived by the linear method, with the passage for the
two days following 20 September assumed to be zero. No coho salmon estimates were necessary
for the inoperable period of 15 through 7 June.

The first coho salmon was observed on 22 July, the thirty-sixth day of operation, and the peak
daily passage of 1,451 fish occurred on 21 August. The last coho salmon was observed on 16
September, and they were still passing the weir in small numbers when the weir was dismantled
on 17 September. Based on the operational period of 15 June through 20 September and
inclusive of the estimated passage, median passage date was 21 August and central fifty-percent
of the run occurred between 18 and 27 August.

Other Species. Passage in 2000 also included 22 sockeye salmon, 61 pink salmon, 2 whitefish,
74 Arctic grayling, and 7,688 longnose suckers (Appendix D.1 and D.2). Ninety percent of the
total longnose suckers passed upstream by 12 July, the twenty-sixth day of operation. Small
numbers of suckers migrated back downstream throughout the summer, most of the downstream
passage occurring in late July and August.

Carcass Counts. Carcass counts in 2000 included 73 chinock salmon and 140 chum salmon
(Appendix E). The first chinook salmon carcass was observed on 22 July the thirty-fifth day of
operations, and the median chinook salmon carcass passage date was 8 August. The first chum
salmon carcass was observed on 1 July the sixteenth day of operations, and the median chum
salmon carcass passage date was 28 July. No coho salmon carcasses were observed in 2000.



ASL Composition of Escapement

Chinook Salmon. Scale samples, sex and length were collected from 80 chinock salmon in
2000, but the sample was not adequate for estimating ASL composition of the total annual
chinook salmon escapement. Age was determined for 72 of the 80 fish sampled and included 7
age-1.2 fish (9.7%), 15 age-1.3 fish (20.8%), 49 age-1.4 fish (68.1%) and 1 age-1.5 fish (1.4%)
(Table 4). Sex composition of the sample included 34 males (47.2%) and 38 females (52.8%).
Male chinook salmon ranged in length from 490 to 965 mm, and females ranged from 580 to 980
mm (Table 5).

Chum Salmon. Scale samples, sex and length were collected from 245 chum salmon in 2000.
Samples were collected from four pulses ranging in size from 28 to 89 fish per pulse. Age was
determined for 235 of the 245 fish sampled (95.9%). Aged samples accounted for 6.7% of the
chum salmon escapement and were adequate for estimating ASL composition of the total annual
escapement (Table 6 and 7). Chum salmon escapement was partitioned into four temporal strata
based on the dates when the samples were taken.

As applied to the total annual escapement, age-0.4 chum saimon was the most abundant age class
(50.4%), followed by age-0.3 (46.7%), age-0.5 (1.6%), and age-0.2 (1.4%). Sex composition of
the chum salmon e¢scapement was estimated to include 1,972 males (56.5%) and 1,520 females
(43.5%). Average length for age-0.3, -0.4, and -0.5 male chum salmon was 579 mm, 605 mm,
and 562 mm, respectively. Two age-0.2 male chum salmon were in the sample, each having a
length of 570 mm. Average length for age-0.3 and -0.4 female chum salmon was 558 mm and
572 mm. One age-0.2 and one age-0.5 female chum salmon were in the sample, each having
lengths of 555 mm and 580 mm. Overall, male chum salmon lengths ranged from 520 to 675
mm while female lengths ranged from 490 to 665 mm.

Coho Sadmon. Scale samples, sex and length were collected from 418 coho salmon in 2000.
Samples were collected from 3 pulses ranging in size from 118 to 170 fish per pulse. Age was
determined for 365 of the 418 fish sampled (87.3%). Aged samples accounted for 3.2% of the
coho salmon escapement and were adequate for estimating the ASL composition of the total
annual escapement (Table 8 and 9). Coho salmon escapement was partitioned into 3 temporal
strata based the dates when the samples were collected.

As applied to the total annual escapement, age-2.1 coho salmon was the most abundant age class
(97.6%), followed by age-1.1 (1.3%), and age-3.1 (1.1%). Sex composition of the coho salmon
escapement was estimated to include 6,393 males (56.8%) and 4,809 females (43.2%). Average
length of male age-1.1, -2.1, and -3.1 coho salmon was 497 mm, 544 mm, and 616 mm,
respectively. Average length of female age-1.1 and -2.1 coho salmon was 558 mm and 552 mm
respectively. The one age-3.1 female in the sample had a length of 540 mm. Owverall, male coho
salmon lengths ranged from 415 mm to 675 and female lengths ranged from 470 to 625 mm.

Habitat Profiling
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Water temperature, air temperature and sfage measurement were generally measured every
morning from 14 June through 17 September (Appendix G.12). Water temperatures ranged from
4° C to 15° C, and air temperatures ranged from 0° C to 25° C. Stage measurements ranged
from 34 cm to 104 cm. No discharge measurements were taken on George River m 2000, One
water sample was collected from the George River near the weir site on 12 August. The sample
was submitted for general chemical analysis at the ADF&G Limnology Laboratory, and results
are described in Appendix G.8.

2001

Operations

The resistance board weir was operated from 25 June through 22 Seplember in 2001. High
water, panel repair and panel retrofitting delayed installation. The existing weir components
were retrofitted with upgraded matenials identified to improve performance and durability.
Details of the application and performance of these upgrades are described in Stewart (2002) and
Linderman et al. (2002). The weir was relocated approximately 25 yards upstream of the
original site to bypass a large depression in the river channel created by scouring at the rigid weir
sections In previous years. Forty-five feet of additional resistance board panels were added,
which replaced most of the remaining fixed weir. Project operations were interrupted by a high
water event from 19 through 26 August. River stage was estimated to have peaked at
approximately 155 ¢m during this event. Weir operations were discontinued at 2000 hours on 22
September and camp closure began the following day. The weir substrate rail was left in the
river after the remaining weir components were dismantled and removed.

Fish Passage

Chinook Salmon. Total annual chinook salmon escapement in 2001 was 3,309 fish, including
an estimated passage of 43 fish (1.3%) during the inoperable periods (Table 1). Estimated
passage for the inoperable period of 15 through 25 June was derived by the proportion method,
the chinook salmon passage at the George River weir in 2000 used as the model dataset.
Estimated passage for the inoperable period of 19 through 26 August was derived by the linear
method.

The first chinook salmon was observed on 26 June, the second day of operation, and the peak
daily passage of 610 fish occurred on 12 July. The last chinook salmon was observed on 4
September. Based on the operational period of 15 June through 20 September and inclusive of
the estimated passage, median passage date was 9 July and central fifty-percent of the run
occurred between 6 and 12 July.

Chwm Salinon. Total annual escapement was determined to be 11,601 fish m 2001, including an
estimated passage of 382 fish (3.3%) during inoperable periods (Table 2). Estimated passage for
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the inoperable period of 15 through 25 June was derived by the proportion method, the chum
salmon passage at the George River weir in 2000 used as the model dataset. Estimated passage
for the inoperable period of 19 through 26 August was derived by the linecar method.

The first chum salmon was observed on 25 June, the second day of operation, and the peak daily
passage of 610 fish occurred on 14 July. The last chum salmon was observed on 19 September.
Based on the operational period of 15 June through 20 September and inclusive of the estimated
passage, median passage date was 18 July and central fifly-percent of the run occurred between
12 and 26 July.

Coho Salmon. Total annual escapement 1 2001 was 14,398 fish, including an estimated
passage of 5,613 fish (38.9%) for the inoperable periods (Table 3). Estimated passage for the
inoperable period of 19 through 26 August was derived by the lincar method. No coho salmon
estimates were necessary for the inoperable period of 15 through 25 June.

The first coho salmon was observed on 27 July, the thirty-third day of operation, and the peak
daily passage of 1,534 fish occurred on 16 August. The last coho salmon was observed on 22
September, and they were still passing upstream in small numbers when the weir was dismantled
on 23 September. Based on the operational period of 15 June through 20 September and
inclusive of the estimated passage, median passage date was 21 August and central fifty-percent
of the run occurred between 17 and 28 August.

Other Species. Passage in 2001 also included 24 sockeye salmon, 83 pink salmon, 87 Arctic
grayling, 107 whitefish, 2 northern pike and 15,840 [ongnose suckers (Appendix D.1 and D.2).
Ninety percent of the total longnose suckers passed upstream by 14 July, the twenticth day of
operation. Small numbers of suckers migrated back downstream throughout the summer, most
of the downstream passage occurred in late July and early August.

Carcass Counts. Carcass counts in 2001 included 240 chinook salmon, 847 chum salmon and 6
coho salmon (Appendix E). The first chinook salmon carcass was observed on 9 July the
fourteenth day of operations, and median chinook salmon carcass passage date was 4 August.
The first chum salmon carcass was observed on 26 Junc the second day of operations, and the
median chum salmon carcass passage date was 5 August. The first coho salmon carcass was
obscrved on 16 August the fifty-second day of operations, and coho salmon carcasses were still
passing the weir when dismantled on 23 September.

ASL Composition of Escapement

Chinook Salmon. Scale samples, sex and length were collected from 67 chinook salmen in
2001. Samples were collected from three pulses ranging in size from 16 to 27 fish per pulse.
Age was determined for 62 of the 67 fish sampled (92.5%). Aged samples accounted for 1.8%
of the chinook salmon escapement and were adequate for estimating ASL composition of the
total annual escapement (Table 4 and 5). Chinook salmon escapement was partitioned into three
temporal strata based on the dates when samples were collected.
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As applied to the total annual escapement, age-1.4 chinook salmon was the most abundant age
class (48.8%), followed by age-1.3 (30.6%), age-1.2 (12.5%), and age-1.5 (8.1%). No age-2.2
chinook salmon was in the sample. Sex composition of the total annual chinook salmon
escapement was estimated to include 2,217 males (67.0%) and 1,092 females (33.0%). Average
length for age-1.2, -1.3, -1.4, and -1.5 male chinook salmon was 568 mm, 648 mm, 848 mm and
903 mm respectively. Average length for age-1.4 and -1.5 female chinook salmon was 822 mm
and 877 mm, respectively. The one age-1.2 female chinook salmon had a length of 458 mm, and
no age-1.3 females were in the sample. Ovwerall, male chinock salmon lengths ranged from 461
to 1015 mm, and female lengths ranged from 458 to 914 mm.

Chum Salmon. Scale samples. sex and length from 818 chum salmon in 2001. Samples were
collected from five pulses ranging in size from 25 to 211 fish per pulse. Age was determined for
782 of the 818 fish sampled (95.6%). The aged sample accounted for 6.8% of the chum salmon
escapement and was adequate for estimating the ASL composition of the total annual
escapement (Table 6 and 7). Chum salmon escapement was partitioned into five temporal strata
based on the dates when the samples were taken,

Applicd to the total annual escapement, age-0.3 chum salmon was the most abundant age class
(66.3%), followed by age-0.4 (33.7%). WNo age-0.2 or -0.5 fish was i the sample. Sex
composition of the chum salmon escapement was estimated to include 5,422 males (46.7%) and
6,179 females (53.3%). Average length for age-0.3 and -0.4 male chum salmon was 566 mm
and 588 mm, respectively. Average length for age-0.3 and -0.4 female chum salmon was 538
mm and 555 mum, respectively. Overall, male chum salmon lengths ranged from 455 to 681 mm,
and female lengths ranged from 320 to 670 mm.

Coho Salmon. Scale samples, sex and length from 462 coho salmon in 2001. Samples were
collected from four pulses ranging in size from 10 to 171 fish per puise. Age was determined for
371 of the 462 fish sampled (80.3%). The aged sample accounted for 2.6% of the coho salmaon
escapement and was adequate for estimating the ASL composition of the total annual
escapement (Table 8 and 9). Coho salmon escapement was partitioned into three temporal strata
based on dates samples were collected.

Applied to the total annual escapement, age-2.1 coho salmon was the most abundant age class
(65.6%), followed by age-3.1 (33.6%), and age-1.1 (0.8%). Sex composition of the coho salmon
escapement was estimated to include 6,725 males (46.7%) and 7,673 females (53.3%). Average
length for age-1.1, -2.1, and -3.1 male coho saimon was 501 mm, 566 mm, and 553 mm,
respectively.  Average length for age-2.1 and -3.1 female coho salmon was 552 mm and 556
mm, respectively. No age-1.1 female coho salmon were in the sample. Overall, male coho
salmon lengths ranged from 385 to 671 mm, and female lengths ranged from 378 (o 632 mm.

Salmon Mark/Recapture
A total of 65 spaghetti tagged coho salmon were observed passing upstream through the weir in

2001, of which 42 (64.6%) were recaptured and the tag numbers were recorded (Kerkvliet and
Hamazaki 2002).
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Habitat Profiling

Water temperature, air temperature and stage measurement were generally measured every
morning from 9 June through 22 September (Appendix G.13). Water temperatures ranged {rom
4°C to 12°C, and air temperatures ranged from -1°C to 20°C. Stage measurements ranged from
52 em to 127 cm. A high water level event began on 17 August and the highest recorded stage
measurement during this event was estimated at 155 cm on 21 August. No discharge
measurements were taken and no water samples were collected for chemical analysis in 2001,

Aerial Surveys

Aerial surveys of George River drainage were conducted on 27 and 28 July in 2001. Four index
arcas were defined on the mainstem of George River, two were defined on the East Fork, one
was defined on the North Fork and one was defined on the South Fork (Figure 5). Total River
counts included 1,152 chinook salmon and 472 chum salmon. Aerial survey counts broken down
by tributary included 1,104 chinook salmon and 472 chum salmon in the mainstem, 27 chinook
salmon and 0 chum salmon in the East Fork, 12 chinook sulmon and 0 chum salmon in the North
Fork, and 12 chinook salmon and 0 chum salmon in the South Fork (Table 10). Survey
conditions on the mainstem were rated good, conditions on the East Fork were rated poor, and
conditions on the North and South Forks were both rated fair.

2002

Operations

The resistance board weir was operated from 21 June through 20 September in 2002. A May
flood event caused by ice damming on the Kuskokwim River severely damaged approximately
70 feet of the subsirate rail. An additional 50 feet of substrate rail was intact but damaged to
being unusable. The spare substrate rail components at the site were not sufficient to replace the
damaged sections, so additional materials were ordered and scavenged from other Kuskokwim
River weir projects.

The weir was relocated approximately 50 yards downstream of the 2001 location to bypass
several large depressions in the river channel created by the May flood event. Turbid water
conditions in mid-June created difficulties during re-installation of the rail, but installation was
complete by 21 June. Low water conditions contributed to uninterrupted operations for the
remainder of the operational period. The enclosed passage chute was installed in early July.
Weir operations were discontinued at 2100 hours on 20 September and camp closure began the
following day. The weir rail was dismantled and removed from the river to prevent a repeat of
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the damage during the spring flood in 2002.

Fish Passage

Chinook Salmon. Total annual escapement in 2002 was 2,444 fish, including an estimated
passage of one fish (0.0%) during the inoperable period (Table 1). Estimated passage for the
inoperable period of 15 through 21 June was derived by the proportion method, the chinook
salmon passage at the Tatlawiksuk River weir in 2002 used as the model dataset.

The first chinook salmon was observed on 21 June, the first day of operation, and the peak daily
passage of 420 fish occurred on 30 June. The last chinook salmon was observed on 22 August.
Based on the operational period of 15 June through 20 September and inclusive of the estimated
passage, median passage date was 5 July and central fifty-percent of the run occurred between 30
June and 11 July.

Chum Salmon. Total annual escapement in 2002 was 6,543 fish, including an estimated passage
of 14 fish (0.2%) during the inoperable period (Table 2). Estimated passage for the inoperable
period of 15 through 21 June was derived by the proportion method, the chum salmon passage at
the Tatlawiksuk River weir in 2002 used as the model dataset.

The first chum salmon was observed on 21 June, the first day of operation, and the peak daily
passage of 518 fish occurred on 6 July. The last chum salmon was observed on 12 September.
Based on the operational period of 15 June through 20 September and inclusive of the estimated
passage, median passage date was 10 July and central fifty-percent of the run occurred between 3
and 16 July.

Coho Salmon. Total annual coho salmon escapement in 2002 was 6,759 fish (Table 3). No
estimates of coho salmon passage were necessary in 2002.

The first coho salmon was observed on 28 July, the thirty-eighth day of operation, and the peak
daily passage of 1,906 fish occurred on 6 September. The last coho salmon was observed on 20
September, and they were still passing upstream in small pumbers when the weir was dismantled
on 21 September. Based on the operational period of 15 June through 20 September, median
passage date was 6 September and central fifty-percent of the run occurred between 30 August

and 7 September.

Other Species. Passage in 2002 also included 17 sockeye salmon, 630 pink salmon, 144 Arctic
grayling, 186 whitefish, 19 northern pike, 23 char and 6,374 longnose suckers (Appendix D.1
and D.2). Ninety percent of the total longnose suckers passed upstream by 24 July, the thirty-
fourth day of operation. Small numbers of suckers migrated back downstream throughout the
summer, most downstreamn passage occwred in late August and early September.

Carcass Counts. Carcass counts in 2002 included 78 chinook salmon, 832 chum salmon and 14

coho salmon (Appendix E). The first chinook salmon carcass was observed on 28 June the
cighth day of operations, and the median chinook salmon carcass passage date was 29 July. The
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first chum salmon carcass was obscrved on 23 June the third day of operations, and the median
chum salmon carcass passage datc was 23 July. The first coho salmon carcass was observed on
7 August the forty-eighth day of operations, and coho salmon carcasses were still passing the
weir when it was dismantled on 23 September.

ASL Composition of Escapement

Chinook Salmon. Scale samples, sex and length were collected from 360 chinook salmon in
2002. Samples were collected from five pulses ranging in size from 27 to 118 fish per pulse.
Age was determined for 315 of the 360 fish sampled (87.5%). Aged samples accounted for
12.9% of the chinook salmon escapement and were adequate for estimating the ASL composition
of total annual escapement (Table 4 and 5). Chinook salmon escapement was partitioned nto
five temporal strata based on dates when samples were collected.

Applied to the total annual escapement, age-1.4 chinock salmon was the most abundant age class
(60.9%), followed by age-1.3 (18.3%), age-1.2 (12.6%) and age-1.5 (8.2%). Sex composition of
the total annual chinook salmon escapement was estimated as 1,453 males (59.4%) and 991
females (40.6%). Average length for age-1.2, -1.3, -1.4 and -1.5 male chinook salmon was 481
mm, 693 mm, 818 mm and 891 mm, respectively. Average length for age-1.3, -1.4 and -1.5
female chinook salmon was 648 mm, 843 mm, and 898 mm, respectively. No age-1.2 {emale
fish were in the sample. Overall, male chinook salmon lengths ranged from 362 to 970 mm, and
female lengths ranged from 543 1o 973 mm.

Chum Salmon, Scale samples, scx and length were collected from 984 chum salmon in 2002.
Sumples were collected from six pulses ranging in size from 67 to 221 fish per pulse. Age was
determuned for 955 of the 984 fish sampled (97.1%). The aged sample accounted for 14.6% of
the chum salmon escapement and was adequate for estimating ASL composition of the total
annual escapement (Table 6 and 7). Chum salmon escapement was partitioned into six temporal
strata based on dates when samples were collected.

Apphed to the tolal annual escapement, age-0.3 chum salmon was the most abundant age class
(46.3%), followed by age-0.4 (45.8%), age-0.2 (6.4%) and age-0.5 (1.5%). Sex composition of
the chum salmon escapement was estimated to include 3,445 males (52.7%) and 3,098 females
(47.3%). Average length for age-0.2, -0.3, -0.4 and -0.5 male chum salmon was 534 mm, 582
mm, 602 mm and 612 mm, respectively. Average length for age-0.2, -0.3, -0.4 and -0.5 female
chum salmon was 510 mm, 544 mum, 570 mm, and 577 mm, respectively. Overall, male chum
salmon lengths ranged from 436 to 682 mm and female lengths ranged from 435 to 650 mm.

Coho Salmon. Scale samples, sex and length were collected from 84 coho salmon m 2002, but
the sample was not adequate for estimating the ASL composition of the total annual escapement.
Age was determined for 72 of the 80 fish sampled and included 65 age-2.1 fish and 7 age-3.1
fish (Table 8 and 9). Sex composition of the sample included 52 males and 20 females. Male
coho salmon ranged in length from 418 to 653 mun, and females ranged from 487 to 604 mm.

33



Salmon Mark/Recapture

A total of 125 spaghetti tagged chum salmon were observed passing upstream through the weir
in 2002, of which 101 (80.8%) were recaptured and the tag numbers recorded (Table 11). A total
of 40 fish out of the 2,141 chum salmon examined had a secondary mark, and none of these 40
fish had lost their spaghetii tags (Kerkvliet and Hamazaki in progress).

A total of four spaghetti tagged sockeye salmon were observed passing upstream through the
weir in 2002, and all four were recaptured and tag numbers recorded (Kerkvliet and Hamazaki in
progress). These four fish were the only sockeye salmon examined for secondary marks.

A total of 100 spaghetti tagged coho salmon were observed passing upstream through the weir in
2002, of which 61 (61.0%) were recaptured and tag recorded (Table 11). A total of 7 fish out of
the 359 coho salmon examined had a secondary mark, and none of these 7 fish had lost their
spaghetti tags (Kerkvliet and Hamazaki in progress).

A total of 5 radio iagged chinook salimon were observed passing upstream through the weir in 2002,
Results [rom the radio-telemeiry study will be reported separately.

Habitat Profiling

Water temperature, air temperaturc and stage measurement were generally measured every
morning from 12 June through 24 Sepiember (Appendix G.14). Walter temperatures ranged from
3°C to 15°C, and air temperatures ranged from -2°C to 24.5°C. Stage measurements ranged
from 10 cm to 73 cm. A period of high water began on 12 September with a highest recorded
stage measurement of 73 cm. From measurements taken on 7 August, discharge of George River
near the weir site was estimated to be 19.2 m*/s at a stage measurement of 14.5 cm (Appendix
G.15). Two water samples were collected from George River on 18 June and 18 July.
Collections were submitted for general chemical analysis at the ADF&G Limnology Laboratory,
and results are described in Appendix G.8.

Aerial Surveys

Aerial surveys of the George River drainage were conducted on 23 and 24 July in 2002 and
conformed fo the same index areas defined in 2001, Total River counts included 604 chinook
salmon and 360 chum salmon (Table 10). Aerial survey counts broken down by fributary
included 469 chinook salmon and 320 chum salmon in the mainstem, and 135 chinook salmon
and 40 chum salmon in the East Fork. Mainstem survey conditions were rated as good, and the
East Fork survey conditions were rated as fair. The North Fork and South Fork were not
surveyed in 2002,
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DISCUSSION

Operations

The weir design used on the George River has evolved over the years in response to various
challenges. The goal has been reliable assessment of the salmon populations with minimal down
time. The optimal weir design needs a quick recovery following inevitable inoperable periods,
mostly caused by high water ¢vents. The fixed-panel weir uscd from 1996 through 1998 failed
to recover quickly. In 1999, the fixed-panel weir was replaced with a resistance board weir
similar to the design used successfully on the Middle Fork Goodnews and East Fork Andreafsky
Rivers (Estensen 2002, Tobin and Harper 1998).

[nitial plans in 1999 were to install the fixed-panel weir i early June and transition to the
resistance board weir once materials arrived and were ready for installation; however, high water
throughout June and early July prevented construction of the fixed weir and the resistance board
welr was installed and operational by 14 July. Since 1999, several improvements have been
incorporated mto the resistance board weir used on George River and progress has been made
toward achieving the design goal.

The resistance board panels used in 1999 improved performance during high water events, but
the fixed-panel sections used along the stream margins were prone to scouring, which
compromised operations. Replacement of the {ixed-panel sections with additional resistance
board weir sections in 2001 improved performance by limiting the remaining fixed panels 1o
shallow water regions found along river margins. Other refinements incorporated in 2001 were
identical to those incorporated at the Tatlawiksuk River weir and exhibited similar performance
as descrnibed in Linderman et al. (2002).

Water turbidity has challenged operations over the years at George River weir. Fish
identification became difficult when water levels increased because of the concurrent decrease in
water clarity. The design of the fish trap infroduced with the resistance board weir in 1999
addressed this challenge by adding to the fish counting chute a hinged gate that could be raised
to direct {ish toward the water’s surface. A similar trap design in the fixed-panel weir proved too
fragile. A limitation to the 1999 design was as water levels approached the top of the hinged
gate (approx. 100 cm); the ramp had to be raised too high for effective fish passage. As
resources allow, a larger counting chute with a longer ramp are recommended for the George
River weir.

Rail damage that occurred on the George River weir in 2002 was an unforeseeable event. The
rail is typically not removed from the river when the weir is dismantled because it can promote
channel stability at the rail site and facilitates faster installation the following season. Minor rail
damage is to be expected when leaving the rail in over winter, but the damage found i the
spring of 2002 delayed installation and added to operational costs. In the future, the rail should
be dismantled and removed from the river with the rest of the weir.



The enclosed passage chute incorporated in 2002 was a useful tool for increasing fish passage
efficiency. Most fish were enumerated through the fish trap, but the enclosed passage chute
provided quick access to a second passage location that could be used concurrent with the fish
trap. Unfortunately, the enclosed chute was heavy, which made it cumbersome to install and
remove, and reduced its ease of relocation to oplimal fish passage locations as was originally
intended. Still, the enclosed passage chute helped to expedite fish passage as oniginally intended,
for continuous use. Future designs should incorporate a lighter frame to reduce the weight of the
enclosed passage chute.

The design changes implemented at the George River weir improved effectiveness of project
operations by reducing inoperable periods and increasing efficiency of fish passage, but effective
operation includes more than just optimizing the structural components.

The purpose for operating weirs is to provide a reliable assessment of salmon populations, which
m turn will aid in salmon management. Spawning Pacific salmon have limited energy stores
during the culmination of their life cycle; therefore, the activities we undertake to monitor these
fish should not interfere with their successful spawning. Individuals charged with design and
operation of the George River weir and other weirs need to be atientive to this responsibility by
recognizing conditions that threaten the well being of fish populations, and taking actions to
safeguard these populations even if a void in the database results.

For example, when the George River weir was inoperable because of high water conditions, the
crew was Instructed to leave the fish passage gates open to avoid impeding fish migration. In
addition, when fish displayed hesitancy in passing through the weir, crews were instructed to
open additional sections of the weir to encourage fish passage, to pass fish at any time of the day
or night fish appeared motivated to move, and to forgo collecting biological samples if the added
stress appeared detrimental to fish passage. Our purpose is reliable escapement assessment to
improve salmon management; part of that purpose includes operating projects in a manner that
ensures the well being of the fish we are mandated to protect.

Fish Passage

Chinook Salmon

Total Annual Escapement. Chinook salmon escapements in 1996 and 1997 of 7,716 and 7,823
fish were higher than any subsequent years at George River (Figures 6 and 7). These
escapements were two to three times the escapements of 3,548 fish in 1999, the 2,960 fish in
2000, the 3,309 fish in 2001, and the lowest escapement recorded to date of 2,444 fish in 2002.

Currently, no formal escapement goals exist for George River chinook salmon to serve as a
benchmark for assessing the adequacy of escapements. Therefore, we are left with making an
assessment by comparison with other abundance indicators, particularly those few tributaries
with formal escapement goals (Figures 8 and 9). Overall, chinook salmon escapements in 1996
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and 1997 were considered good in the Kuskokwim River drainage, including George River
(Burkcy et al 2000a). Escapement goals were achieved in both of these years at Kogrukiuk
River and at most of the aerial survey streams. In contrast, 1999 and 2000 were considered
especially poor years for chinook salmon escapement in the Kuskokwim River drainage,
consistent with escapements to George River. The 1999 and 2000 escapements for Kogrukluk
River and for aecrial survey streams were half to a third of the goals. In 2001 and 2002, chinook
salmon escapements began to improve throughout most of the Kuskokwim River drainage;
however, George River was an exception to this trend. George River escapements were low in
1999 and 2000, and continued to remain low through 2002. The Takotna River was the only
other tributary with a relatively low chinook salmon escapement in 2002 (Clark and Molyneaux
2003b).

Assessing the adequacy of George River chinook salmon escapement in 1998 is speculative
because total annual chinook salmon escapement was not determined that year; although some
inferences can be made based on collected passage data. In 1998, chinook salmon passage
through 7 July was 2,442 fish, which was intermediate fo the higher abundances seen from 1996
through 1997, and the lower abundances seen from 1999 through 2002 (Figures 6 and 7).
Extrapolating chinook salmon passage after 7 July based on the average proportion to date from
all years when escapement was determined yields a total annual chinook salmon escapement of
approximately 4,700 fish in 1998. Although speculative, this exercise offers some insight into
total annual escapement of chinook salmon in 1998. While the chinook salmon escapement goal
for the Kogrukluk River was cauliously described as having been achieved in 1998, the overall
Kuskokwim River Chinook Index fell short of the index objective (Figure 8). The Aniak River
was the only stream in which the aerial survey escapement goal was achieved (Figure 9; Burkey
et al. 2002). Available information neither supports nor refutes the approximation of chinook
salmon escapement fo the George River in 1998. However, the lack of passage data after 7 July
in 1998, and the conflicting trends seen in George River chinook salmon escapements over the
years prevent any conclusions about chinook salmon escapement m 1998,

The number of chinook salmon seen in the George River is influenced by the harvest activity in
the mainstern Kuskokwim River (Burkey et al. 2002). Chinook salimon are perhaps the most
important salmon species for subsistence fishers in the Kuskokwim River. The ten-year average
annual subsistence harvest from 1991 through 2000 of §0,653 chinook salmon is more than any
other salmon species, and the trend has been stable for more than a decade. The directed
commercial harvest of chinook salmon was discontinued in 1987 in response to a prolonged
period of low chinook salmon runs, and in recognition of the subsistence priority for harvesting
whatever surplus existed over escapement needs. An incidental harvest of chinook salmon
continued in the chum salmon directed commercial fishery, the average annual ncidental
commercial harvest from 1991 through 2000 was 18,081 fish. The down turn in harvest since
1999 is believed to be reflective of an overall decrease in run size; however, low commercial
harvests in 1993, 1994 and 1996 through 1998 were caused in part by conservation measures
directed at chum salmon and limits in the commercial salmon markets. Decreased harvests led
the Board to classify Kuskokwim River chinook salmon as a stock of concemn in September 2000
(5AAC 39.222; Burkey et al 2000a).

Because of the stock of concern classification, the Board instituted a three-pist rebuilding plan.



First, was [ittle expectation of any commercial fishing during June and July of 2001 and 2002 to
avoid incidental harvest of chinook salmon. The outlook was purposely phrased as “little
expectation” as a hedge in case chinook salmon runs retumed much stronger than expected.
Second, subsistence fishers were placed on a fishing schedule in 2001 and 2002 intended to
allow blocks of salmon to pass through the fishery unmolested, while still providing fishers with
adequate time to achieve their harvest needs. The subsistence fishing schedule could be
discontinued if salmon runs returned much stronger than expected, as was the case in 2002 when
the schedule was discontinued on 28 June. Additional measures taken in 2001 resulted in the
closure of the George River to the taking of subsistence caught chinook salmon. Third, the
Board limited recreational sport fishers to one chinook salmon per day in 2001, down from the
normal bag iimit of three fish per day. On 10 May 2001 the federal subsistence hoard adopted a
Special Action, which resulted in closure of all federal waters within the Yukon Delta National
Wildlife Refuge to the sport harvest of chinook salmon. An inscason measure taken in 2001 was
the 14 July closure of sport fishing for chinook salmon in the George River drainage and all
waters within a one-quarter mile radius of its confluence with the Kuskokwim River because of
the poor retums to date at the George River weir. For 2002, the one chinook salmon per day bag
[imit was continued, plus, the opening day for chinook salmon directed sport fishing was delayed
from May | untif June 15.

Inherent in the establishment of a rebuilding plan is the need for benchmarks that define what the
planners are trying to achicve and some means of measuring success. Escapement goals provide
such a measure, but the George River does not presently have a chinook salmon escapement
goal. Kuskokwim River tributaries with defined escapement goals were generally at 30 to 50
percent of their goals in 1999 and 2000, but escapement goals on these {ributaries in 2001 and
2002 were described as having been achieved (Figures 8 and 9). The dissunilar pattern of
abundance seen on George River in 2001 and 2002 ratses more questions than answers regarding
the status of George River chinook salmon stocks, and reinforces the need for continued salmon
escapement monitoring of George River salmon.

Passage Estimates. In accordance with project objectives, chinook salmon passage was
estimated for inoperable periods in 1996, 1997, 1999, 2000, 2001, and 2002 to determine total
annual chinook salmon escapement for 15 June through 20 September (Figure 7). Estimated
passage accounted for lcss than 2.0% of total annual chinook salmon escapenicits in 1997, 2000,
2001 and 2002, and less than 13.0% in 1996 (Table 1), The authors believe these estimates are
an acceptable approximation of chinook salmon passage in these years, in part because they
represent such a small percentage of the total annual escapements.

The 1999 chinook salmon estimate is more speculative because it represents 31.3% of the total
annual escapement; still, the estimate is believed to be a rcasonable approximation of the
unobserved chinook salmon passage that year (Table 1). The estimate was denved using the
proportion method, the chinook salmon passage at the Tatlawiksuk River weir in 1999 used as
the model data set. This model data set was used because the chinook salmon passage observed
during the operational period at the George River in 1999 had characteristics similar to the
chinook salmon passage at the Tatlawiksuk River during this same time (Figure 10). This
similarity is strong enough to generate a reasonable approximation of unobserved chinook
salmon passage at the George River weir i 1999.
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The situation in 1998 was extreme and chinook salmon passage was not estimated, because no
method appeared to exast for reasonably estimating the large gap in passage data afier 7 July.
The protracted high water conditions throughout the Kuskokwim River drainage that year caused
similar gaps in passage data at other Kuskokwim River escapement projects, precluding the
availability of a model data set. Additionally, the reliability of any estimates would be
questionable because of the large gap in passage at George River in 1998.

Run Timing., Complete run timing information for chinook salmon is available for 1996, 1997
and 1999 through 2002 (Table 1, Figure 11). Median passage date ranged from 30 June in 1997
to 19 July in 1999, and overall run timing was carliest 1997 and latest in 1999 as well. The run
timing of chinook salmon was carlier overall than chum and coho salmon in the George River,
but the inter-annual run timing pattern between these species varied; for example, in 1997 the run
timing for chinook salmon was early, but chum salmon were lalc and coho salmon were
intermediate (Tables 1- 3).

Chum Salmon

Total Annual Escapement. The chum salmen escapement in 1996 of 19,393 fish was higher
than any subsequent year in which escapement was determined at the George River (Figures 6
and 12). Escapements in 1999 and 2001 of 11,552 and 11,601 f{ish respectively were
intermediate in range. At the low end of the range were 1997, 2000 and 2002 with escapements
of 5,907, 3,492 and 6,543 fish respectively.

Currently, no formal escapement goals exist for George River chum salmon to scrve as a
benchmark for assessing the adequacy of escapements; therefore, we are left with makiug au
assessment by comparison with other abundance indicators, particularly those few trbutury
streams with escapement goals (Figure 13). Throughout most of the Kuskokwim River drainage,
the years 1997, 1999 and 2000 were considered to be especially poor for chum salmon
escapements (Burkey et al 2000b). In all three of these years, escapements to Kogrukluk River
were less than half the escapement goal, and in 1999 and 2000 passage at Aniak River sonar also
fell short the escapement goal. At George River, chum salmon escapements were low in 1997
and 2000, but near average in 1999. In 2001 and 2002, chum salmon escapements improved
throughout most of the Kuskokwim River drainage because passage at Kogrukluk and Aniak
River was above goal, and comparable to the high cscapements seen in 1996. However, the
George River was again an exception to Kuskokwim River trends because chum salmon
escapements in 2001 and 2002 being marginal at best.

Assessing the adequacy of George River chum salmon escapement in 1998 is speculative
because total annual chum salmon escapement was not detenmined; however, some inferences
can be made based on the limited passage data collected. If we compare the chum salmon
passage through 7 July in 1998 with corresponding time periods at the George River in other
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years, the chum salmon abundance in 1998 of 4,990 fish appears average to above average
(Figures 6 and 12). Furthermore, if we extrapolate chum salmon passage afier 7 July in 1998
based on the average proportion to date from all years when escapement was determined, total
annual chum salmon escapement to the George River in 1998 would have been approximately
16,800 fish. This approximation is a speculative exercise used to show the potential run size of
chum salmon in 1998. Estimated chum salmon passage at Kogrukluk River weir, and the chum
salmon passage index at Aniak River sonar, was above their formal escapement goals in 1998
like they were in 2001and 2002 (Figure 13). However, the conflicting trend between the George
River and the Kogrukluk and Aniak Rivers complicates any assessment of the 1998 George
River approximation. Additionally, the lack of passage data at the George River after 7 July, and
the as yet unpredictability of annual chum salmon abundance in the George River prevents any
conclusions about chum salmon escapement in 1998.

The level of chum salmon escapement seen in the George River is influenced by harvest activity
in the mainstem Kuskokwim River. Over eighty percent of subsistence harvest and all
commercial harvest occurs downstream of the George River confluence. Subsistence harvest
levels for chum salmon have generally declined over the past few decades, but this species
continues to be an important food source for subsistence users. The ten-year average annual
subsistence harvest from 1991 through 2000 includes 67,662 chum salmon, which ranks second
only to chinook salmon in numbers of fish harvested (Burkey et al. 2002). The commercial
fishery that typically operates on the lower Kuskokwim River in June and July has a ten-year
average annual harvest from 1991 through 2000 of 216,406 chum salmon. The commercial
harvest has waned since the late 1980s, because of low run sizes and decreasing market interest
in the specics. The especially low commercial harvests in 1993, 1997 and in 1999 through 2000,
were driven by low run sizes (Burkey et al 2000b).

In September 2000, the Board classified Kuskokwim River chum salmon as a yield concern
because of the chronic mability of managers to maintain expected harvest levels (SAAC 39.222;
Burkey et al 2000b). The Board finding considered this trend driven by a decrease in chum
salmon productivity, and independent of the confounding influence of the waning commercial
market for chum salmon. This finding lead state managers to develop a rebuilding plan that
called for a more conservative harvest management strategy for chum salmon. Steps taken to
implement the chum salmon rebuilding plan mirrored steps taken for chinook salmon. First,
little if any commercial fishing during June and July of 2001 was expected. The outlook was
purposely phrased as “little expectation™” as a hedge in case the chum salmon run came back
unexpectedly strong. A similar outlook was adopted for 2002. Second, subsistence fishers were
placed on a fishing schedule in 2001 and 2002 intended to protract the harvest and allow blocks
of salmon to pass through the fishery unmolested. The subsistence fishing schedule was,
however, intended to provide fishers with adequate time to achieve their harvest needs.
Additional measures taken in 2001 resulted in closure of George River to the taking of
subsidence caught chum salmon. In 2002, the subsistence fishing schedule was discontinued on
28 June in response to a much stronger return of churn salmon than expected. Third, the Board
limited recreational sport fishers to one chum salmon per day in 2001, down from the normal bag
limit of five fish per day. Furthermore, on 10 May 2001 the federal subsistence board adopted
an Emergency Action, which closed all federal waters within the Yukon Delta National Wildlife
Refuge to sport harvest of chum salmon. Additional measures taken in 2001 included the 12
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Tuly closure of ¢hum salmon directed sport fishing in all waters of the Kuskokwim River
drainage. In 2002, the one chum salmon per day bag limit was continued, plus, opening day for
chum salmon directed sport fishing was delayed from May 1 until June 15.

The rebuilding plan brought attention to the need for establishing benchmarks that better defined
what managers were trying to achieve, and that provided some measure of assessing success.
Escapement goals provide such a measure, but as of this wrniting, George River does not have any
chum salmon escapement goals. The dissimilar trends in George River chum salmon stocks
limits our ability to assess the adequacy of annual returns, and heightens the need for continued
monitoring of George River salmon stocks.

Passage Estimates. In accordance with project objectives, chum salmon passage was estimated
for the inoperable periods in 1996, 1997, 1999, 2000, 2001, and 2002 to determine total annual
chum salmon escapement for period 15 June through 20 September (Figure 12). Estimated
passage accounted for less than 3.5% of the total annual chum salmon escapements in 1997,
2000, 2001 and 2002, and less than 15.0% in 1996 (Table 2). The authors believe these
estimaies are an acceptable approximation of chum salmon passage in these years, in part
because they represent such a small percentage of the total annual escapements.

The 1999 chum salmon estimate is more speculative because il represents 30.4% of the total
annual escapement; however, the estimate is believed to be a reasonable approximation of
unobserved chum salmon passage in this year (Table 2). The estimate was derived using the
proportion method with the chum salmon passage at the Tatlawiksuk River weir in 1999 used as
the model data sef. This model data set was used because the chum salmon passage observed
during the operational period at George River in 1999 had characteristics similar to the chum
salmon passage at Tatiawiksuk River during this same period (Figure 10). This sinularity is
strong enough to generate a reasonable approximation of unobserved chum salmon passage at
the George River weir in 1999.

As with chinook salmon, the situation in 1998 was extreme and chum salmon passage was not
estimated because no method appeared reasonable for estimating the large gap in passage data
after 7 July. High water conditions throughout the Kuskokwim River drainage again precluded
the availability of a model data set, and any estimates would be questionable because of a large
gap in passage data at the George River.

Run Timing. Complete run timing information for chum salmon is available for 1996, 1997 and
1999 through 2002 (Table 2, Figure 11). Median passage date ranged from 8 July in 1996 to 20
July in 1999, and overall run timing was earliest in 1996 and latest in 1999. The years 1996,
2000 and 2002 had simular earlier overall run timing, and the years 1997, 1999 and 2001 had
similar later overall run timing. Overall chum salmon run timing was intermediate to chum and
coho salmon run timing, but the inter-annual run tuning pattern between these species varied; for
example, in 1997 run timing for chinook salmon was early, but chum salmon were late and coho
salmon were intermediate (Tables 1, 2 and 3).

Coho Salmon
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Total Annual Escapement. Assessing total annual coho salmon escapements in the George
River has been challenging in certain years. The coho salmon run occurs during late summer
when rain and high water events are commonplace throughout the Kuskokwim region. This
challenge to operations is evidenced by the premature termination of projects in 1996 and 1998,
and by the frequency of inoperable periods in late July and August. The fixed weir used from
1996 through 1998 was more vulnerable to extended inoperable periods during high water events
than was the resistance board weir. Even so, the resistance board weir was rendered inoperable
by larger flooding events, but had the improved benefit of quick return to operational status once
water levels receded.

Despite the trials of late summer weir operation, obtaining annual coho salmon escapement data
from the George River was successful more often than not. Total annual coho salmon
escapement in 2001 of 14,398 fish was higher than any subsequent year (Figures 6 and 14).
Total annual escapements m 1997, 1999 and 2000 of 9,210, 8,914 and 11,262 fish respectively
were more intermediate in range. At the low end of the range was the 2002 total annual
escapement of 6,759 fish.

Similar to chinook and chum salmon, no formal escapement goal exists for George River coho
salmon. Escapements can only be assessed through comparisons to other projects, which \ have
coho salmon escapement goals, specifically the Kogrukluk River. As an altemative,
comparisons can be made based on the relative ranked order of annual abundance. For George
River, a ranked order of annual abundance from highest to lowest was 2001, 2000, 1997, 1999,
and 2002 (Figure 15). In contrast, the ranked order of abundance at the Kogrukluk River for
these same years was 2000, 2001, 2002, 1999, and 1997. Additionally, the Kogrukluk River
coho salmon escapement in 2000 met the escapement goal while the 2001 escapement did not.
This is in direct contrast with George River, which had an all time high escapement in 2001 and
a 25% lower escapement in 2000. The only other escapement project with coho salmon trends
similar to George River is Tuluksak River, but this companison is limited (o escapement datla
from 2001 and 2002 only. As with chinook and chum salmon trends, escapement trends of
George River coho salmon do not follow trends seen in other Kuskokwim River tributaries,
which furthers the need for continued monitoring of George River salmon stocks.

The level of coho salmon escapement seen in the George River is influenced by harvest activity
in the mainstem Kuskokwim River. Over eighty percent of coho salmon subsistence harvest, and
all commercial harvest occurs downstream of the George River confluence. The ten-year
average of annual subsistence harvest in the Kuskokwim River from 1991 through 2000 includes
33,699 coho salmon, which is third behind the chinook and chum salmon harvests (Burkey et al.
2002). The subsistence harvest of coho salmon has generally declined over the past decade, but
harvest increased slightly in 2000 to 33,786 fish. Most of the annual coho salmon harvest occurs
in the commercial fishery that typically operates on the lower Kuskokwim River in late July and
August. The ten-year average of annual commercial harvest from 1991 through 2000 includes
453,755 fish, higher than any other salmon species. Annual harvests have sharply declined since
the 1996 peak of 937,299 fish largely because of low run sizes.

The relatively high volume of coho salmon harvested in the commercial fishery, coupled with
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the price paid per pound, makes coho salmon the most valuable species for Kuskokwim River
commercial fishers (Burkey et al. 2002). This value was further amplified in 2001 and 2002
when the chum salmon directed commercial fishery did not occur because of reduced processor
capacity, and in recognition of the chum and chinook salmon rebuilding plan. An unportant
component of these facts is that the sale of coho salmon helps to support subsistence activities
pursued by fishers and their families.

Passage Estimates. In accordance with project objectives, coho salmon passage was estimated
for the inoperable periods in 1997, 2000 and 2001 to determine total annual coho salmon
escapement for the period 15 June through 20 September (Figure 14). Estimated passage
accounted for less than 3.0% of the total annual coho salmon escapements in 1997 and 2000
(Table 3). These estimates are an acceptable approximation of coho salmon passage in these
years, in part because they represent such a small percentage of the total annual escapements,

The 2001 coho salmon estimate is more speculative because it represents 38.9% of the total
annual escapement, 48 days of operation when passage was observed, and cight days of in-
operation for which estimates were made (Table 3). The estimate spans over one third of the
run, and is assumed a reasonable approximation of the coho salmon passage during that time.
The estimate was derived by the lincar method because no other data set exhibited passage
characteristics similar to the observed coho salmon passage at George River in 2001, This
estimate is a reasonable, and even conservative representation of coho salmon passage at George
River in 2001 when compared to coho salmon passage at the Kogrukluk and Takotna River weirs
in 2001 (Clark and Molyneaux 2003a, Clark and Molyneaux 2003b).

Coho salmon estimates were not made in 1996 and 1998 because so few coho salmon were
observed before premature termination of project operations in these years. Observed coho
salmon passage in these years accounted for less than 1% of their total annual escapement based
on the average percent passage to date from all years coho salmon escapement was determined
(Table 3). Additionally, lack of any observed passage data beyond the 1% poiat precludes any
inferences regarding coho salmon escapements in 1996 and 1998.

Run Timing. Complete run timing information for coho salmon is available for 1997, and 1999
through 2002 (Table 3, Figure 11). Median passage date ranged from 21 August in 2000 and
2001 to 6 September in 2002, but overall run tinung was earliest in 2000 and latest in 1999. The
years 2000 and 2001 had similar overall early run timing, and the years 1999 and 2002 had
similar overall late run timing. Overall run timing in 1997 was intermediate to these years.
Overall coho salmon run timing was latest compared to chum and coho salmon run timing, but
the inter-annual run timing pattern between these species varied; for example, in 1997 the run
timing for chinook salmon was early, but chum salmon were late and coho salmon were
intermediate (Tables 1, 2 and 3).

Other Species

Other sulmon species observed in George River include small numbers of sockeye and pink salnion
(Appendix D.1). The highest observed passage of sockeye salmon wus 445 fish tn 1997, but in
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other years passage was fewer than 100. Highest observed passages of pink salmon were 644 fish
in 1996 and 630 fish in 2002, and in other years the passage was less than 100 fish. The low
escapements reported for sockeye and pink salmon are likely not unusual because George River is
not a primary spawning tributary for these species.

Longnose suckers are the most abundant non-salmon species counted through the George River
weir. The highest recorded passage of 15,840 fish occurred in 2001 (Appendix D.2). However,
abundance estimates are incomplete because upstream migration of this species starts before the
beginning of weir operations. In late July and Early August, longnose suckers migrated
downstream at the end of their spawning period. Most suckers were small enough to pass through
spaces between welr panel pickets, but some fish were not. Passage chutes were incorporated into
the weir to accommodate downstream sucker migration. Additionally, timing of downstream
sucker migration often coincided with periods of high water, and complete submergence of weir
panels during high water events facilitated downstream sucker migration. Longnose suckers have
been reported as common in the Aniak, Tatlawiksuk and Takotna Rivers, but they appear to be
uncommon or absent from the Kwethluk, Tuluksak and Kogrukluk Rivers.

Small numbers of whitefish were observed passing upstream through the weir in some years, the
highest passage of 192 fish recorded in 2002 (Appendix D.1). Passage estimates of whitefish,
however, are mcomplete because most species of whitefish can freely pass through the weir.

Small numbers of northern pike, Arctic grayling and char were obscrved passing upstrcam through
the weir in some years (Appendix D.1). These fish were thought to be resident species. Most of
these fish, especially Arctic Grayling, were small enough to pass through weir panel pickets.

Carcass Counts

Carcass counts used in the past cstimated the temporal period fish reside in the river, which is
generally termed “stream life”. Stream life for chinook salmon and chum salmon has been
estimated by determining the number of days between the median upstream fish passage date, and
the median downstream fish carcass date, however this analysis is misleading for many reasons, and
does not accurately represent salmon stream life (Figures 16 and 17). Reasons for this asscssment
include the small proportion of carcasses to escapements, annual variability of carcass to
escapement proportions, and potential biases in sex ratios between carcasses and escapement. The
small proportion of carcasses at the weir has posifive ramifications for aerial stream surveys because
most observable spawning salmon and their carcasses reside upstream of the river’s first four miles
during late July when surveys are typically flown. Another benefit is the protracted retention of
carcasses on the spawning grounds enhances the absorption of murine derived nutrients within the
George River (Cederholm et al. 1999, Cederholm et al. 2000).

ASL Composition of Escapement

For the purposes of this report, the authors will focus on describing trends seen within the George
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River dataset coupled with broad reference to the generalized historical trends described in DuBois
and Molyneaux (2000) and unpublished Kuskokwim River ASL data for the vears 2000 through
2002 (L. DuBois, ADF&G, Anchorage, personal communication). Probably the greatest value in
collecting ASL information is for future development of spawner-recruit models used for
establishing escapement goals (e.g., Clark and Sandone 2001). The information can also be used
for forecasting future runs, and to illustrate long-term trends in ASL composition (for example,
Bigler et al. 1996)

Chinook Salmon

ASL Data Revision. Results of the 1996 and 1997 George River chinook salmon ASL revisions
were more accurate (than the original estimates based on the following comparisons. In the original
George River dataset, approximately 13.5% of the female chinook salmon measuring less than 719
mm in length were identified as females, whercas 2.5% of the sex-confirmed female chinook
salmon from Kuskokwim River District W1 commercial catches measured less than 719 mm in
length (Figure 4). [n addition, an average of 7.8% of age-1.2 chunook salmon in the original George
River dataset were identified as female, whereas they comprised only 1.1% among the sex-
confirmed chinook salmon (Figure [8), Trends that caused the original 1996 and 1997 ASL data to
be suspect essentially disappeared over subsequent years as welr crews became more proficient at
sexing chinook salmon (Table 4). The revised estimates were also in betler agreement with
historical ASL trends seen elsewhere in the Kuskokwim River basin (DuBois and Molyneaux
2000).

The most notable changes made the revised estimates a more accuraie representation of George
River ASL composition: a reduction in the overall percentage of females, a reduction in the
percentage of age-1.2 females, and an increase in female length range (Figures 18 and 19).
Revisions resulted in reciprocal increases and decreases in male age, sex and length compositions.

Although the methodology used to generate revised ASL composition estimates may have changed
a small number of females to males incorrectly, the revised estimates arc a more accurate
representatton of George River chinook salmon ASL trends; therefore, the revised 1996 and 1997
ASL estimates supercede the original 1996 and 1997 ASL estimates.

Sample Colleciion. Chinook salmon samples were adequate for generating ASL composition
estimates from 1996 through 1997, and from 2001 through 2002. Obtaining an adequate number of
chinook salmon sauples was problematic from 1998 thirough 2000 (Table 4 and 5). The premature
termination of project operations in 1998 prevented total annual escapement determination, and
consequently prevented continued collection of chinook salmon samples. Although total annual
escapement was determined in 1999, late start-up of project operations prevented collection of
chinook salmon samples during the first third of the run. In 2000, sample sizes collected throughout
the season were inadequate for estimating ASL composition. Chinook salmon sampled n these
years showed relative trends in age, sex and length between years, but inadequacy of the samples
prevented any inference of these trends on the fotal annual chinook salmon escapements.

Higher abundance of fish in 1996 and 1997 contributed to collection of an adequuic number of
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chinook salmon samples. Lower relative abundance of chinook salmon in 1999 and 2000 made
achieving sample size goals more difficult. When chinook salmon abundance was low, leaving the
rear trap door open to allow adequate numbers of fish to accumulate in the trap for a sampling
period was not effective.

Active sampling was implemented in 2001 to increase chinook salmon sample sizes. Active
sampling involved collection of chinook salmon samples during regular counting periods as
descnbed in Linderman et al. (2002). Active sampling was used with moderate success in 2001,
and with great success in 2002 (Table 4). Although chinook salmon abundance was low in 2001
and 2002, active sampling increased chinook salmon sample sizes enough io meet sample size
critenia for ASL composition of chinook salmon escapement estimates,

Summary. From 1996 through 1997, and from 2001 through 2002, age-1.4 chinook salmon were
consistently the dominant age class at George River (Table 4). The respective percentages of age-
1.4 fish from theses years were 39.8, 53.7, 48.8 and 60.9%. Although ASL composition of chinook
salmon escapement was not determined from 1998 through 2000, a similar trend was seen in the
1999 and 2000 chinook salmon samples. A similar trend was not seen in the 1998 saniples, but
premature fermination of project operations in 1998 may have skewed samples towards younger
aged fish. Based on historical ASL data from other Kuskokwim River escapement projects, a
dissimilar trend was seen in other chinook salmon populations. In general, annual percentages of
age-1.4 chinook salmon in these populations were dictated by annual fluctuations in the percentages
of other age classes. Additionally, most other Kuskokwim River chinook salmon populations
consistently showed more overall chinook salmon age classes than those from George River.

From 1996 through (997, and from 2001 through 2002, males were the dominant sex, and the
percentage of females increascd us the runs progressed (Table 4, Figure 20). The pooled average
percentage of male fish was 61.2%, and the pooled average percentage of female fish was 38.8%.
Additionally, the pooled average percentage of female fish increased from 29.2% to 44.6% as the
runs progressed in these years. Although ASL composition of chinook salmon escapement was not
determined from 1998 through 2000, similar trends can be inferred. The percentage of females was
higher than males in 1999 and 2000, but the 1999 samples were collected late in the run when
female fish are more dominant, and the sample sizes in 2000 were inadequate. Based on historical
ASL data from other Kuskokwim River escapement projects, similar trends have been seen in other
chinook salmon populations. Male chinook salmon have consistently been the dominant sex in
these populations, male chinook salmon percentages fluctuating between 60% and 70%, and female
chinook salmon percentages fluctuating between 30% and 40%. In general, the trend of female
percentages increasing as the runs progressed occurs in other Kuskokwim River chinook salmon
populations.

From 1996 through 1997, and from 2001 through 2002, George River chinook salmon exhibited
length partitioning by age class, and age-1.3 and -1.4 female chinook salmon tended io be larger
than age-1.3 and -1.4 males (Figure 21). The pooled average length of age-1.3, -1.4 and -1.5 female
fish for these years was 735 mm, 8§44 mun and 895 mm, and the pooled average length of age-1.2, -
1.3, -1.4 and -1.5 male fish for these years was 551 mum, 695 mm, 839 mm and 900 mm
respectively. The pooled average length of age-1.3 and -1.4 female fish for these years was 789
mm, and the pooled average length of age-1.3, and -1.4 male fish for these years was 767 mm.
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Although ASL composition of chinook salmon escapement was not determined from 1998 through
2000, similar trends were seen in chinook salmon samples collected in these years. Based on
historical ASL data from other Kuskokwim River escapement projects, similar trends in length
compositions exist in other chinook salmon populations. Length partitioning by age class is evident
in these populations, even in those, which have a larger number of chinook salmon age classes than
the George River. Additionally, female chinook salmon from these populations were consistently
larger than males of the same age class.

Chum Salmon

Sample Collection. Chum salmon samples were adequate for generating ASL composition
estimates from 1996 through 1997, and from 2000 through 2002; but obtaining an adequate number
of chum salmon samples was problematic in 1998 and 1999 (Table 6 and 7). Premature termination
of project operations in 1998 prevented continued collection of chum salmon ASI. samples. Chum
salmon samples collected in 1999 did not meet the criteria for generaling ASL composition
estimates because late start-up of project operations prevented sample collection during the first
third of the run. Chum salmon samipled in these years showed relative trends in age, sex and length
between years, but lack of escapement and ASL data in 1998 and inadequate sample size in 1999
prevented any inference of these trends on the total annual chum salmon escapement.

Summary. From 1996 through 1997, and 2000 through 2002 at George River, younger aged chum
salmon consistently increased as their runs progressed with the pooled average percentage of age-
0.3 fish increasing from 36% to 73% in these years (Figure 22). Although ASL composition of
chum salmon escapement was not determined in 1998 and 1999, a similar trend was seen in chum
salmon samples collected in these years. Based on lustorical ASL data from other Kuskokwim
River escaperment projects, the trend of younger aged chum salmon percentages increasing over
time exists in other chum salmon populations.

From 1996 through 1997 and 2000 through 2002, the percentage of female fish consistently
increased as their runs progressed in the George River, with the pooled average percentage of
female fish increasing from 38% to 65% in these years (Figure 20). Although ASL composition of
chum salmon escapement was not determined in 1999, a similar trend was seen in the chum salmon
samples that were collected. Chum salmon samples collected in 1998 were inconclusive regarding
any nerease in female percentage over time. Based on historical ASL data from other Kuskokwim
River escapement projects, a general trend of increasing female percentage over time exists in other
Kuskokwim River chum salmon populations. The one exception to this trend was at Kogrukluk
River, which consistently exhibited chum salmon sex compositions dissimilar to trends scen
elsewhere in the Kuskokwim River drainage.

From 1996 through 1997, and 2000 through 2002, age-0.3 and -0.4 fish exhibited length
partitioning, and male chum salmon tended to be larger than females in George River (Figure 23).
The pooled average length of age-0.3 and -0.4 female fish for these years was 549 mm and 559 mm
respectively, and pooled average length of age-0.3 and -0.4 male fish for these years was 576 mm
and 593 mm respectively. Overall pooled average length of female fish for these years was 554
mm, and overall pooled average length of male fish for these years was 585 mm. Although ASL
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composition of chum salmon escapement was not determined in 1998 and 1999, similar trends were
seen in chum salmon samples collected in these years. Based on historical ASL data from other
Kuskokwim River escaperent projects, similar trends in length compositions exist in other chum
salmon populations. Kuskokwim River chum salmon populations consistently exhibited length
partitioning of age-0.3 and -0.4 fish, and males were consistently larger than females.

Coho Salmon

Sample Collection. (Coho salmon samples were adequate for generating ASL composition
estimates in 1997, and from 1999 through 2001. No coho salmon samples were collected in 1996
and 1998 because significant numbers of coho salmon had not entered the George River when
project operations ended prematurely. Additionally, obtaining an adequate number of coho
salmon samples was problematic in 2002 (Tables 8 and 9). Low water conditions that persisted
throughout the month of August in 2002 appear to have delayed coho salmon migration into George
River (Figure 14). Support for this conclusion comes from the trend of increasing coho salmon
passage coinciding with increasing stage measurement combined with recaptured coho salmon tag
data, to be discussed frther in the coho mark-recapture section of this report. Project leaders were
concerned added stress of ASL sampling on an already delayced coho salmon run would not be
beneficial to the coho saimon population, and decided to discontinue coho salmon sampling in
2002. Coho salmon sumpled in 2002 showed relative trends m age, sex and length between years,
but inadequate sample size prevented any inference of these trends on total annual coho salmon
escapement.

Summary. In 1997, and from 1999 through 2001, age-2.1 coho salmon was the dommnant age
class in George River (Table 8). The percentage of age-2.1 coho salmon fluctuated between
highs in the mid to upper 90% in 1997 and 2000, and lows in the mid to upper 60% in 1999 and
2001 (Figure 22). The 1999 and 2001 reduction in percentage of age-2.1 coho salmon was
primarily caused by an increase in age-3.1 fish, the low percentage of age-1.1 coho remaining
relatively constant throughout all years. Although ASL composition of cohe salmon escapement
was not determined in 2002, sample results do infer age-2.1 coho salmon was the dominant age
class, because all sampled fish were determined to be age-2.1. Based on historical ASL data from
other Kuskokwim River escapement projects, the trend of age-2.1 coho salmon dominance also
exists in other Kuskokwim River coho salmon populations.

In 1997, and from 1999 through 2001, the percentages of male to female coho salmon remained
close to a 50%-50% split in George River (Figure 20). Additionally, the percentage of females
remained relatively constant as the runs progressed in these years, the pooled averages only
increasing from 44.8% to 50.9%. Lack of ASL data in 2002 precludes any comparison of coho
salmon sex composition to other project years. Based on historical ASL data from other
Kuskokwim River escapement projects, the trend of male to female percentages remaining close to
a 50% - 50% sphit was generally seen in other Kuskokwim River coho salmon populations.

In 1997, and from 1999 through 2001, male and female coho salmon lengths remained relatively

constant as runs progresscd in the George River (Figure 24). Additionally, male coho salmon
length ranges were similar to female length ranges in these years, pooled male lengths ranged
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from 528 mm to 573 mm, and pooled female lengths ranging from 535 to 571. Lack of ASL
data in 2002 precludes any comparison of coho salmon length composition to other project years.
Based on historic ASL data from other Kuskokwim River escapement projects, male and female
coho salmon lengths in other coho salmon populations remained relatively constant as their runs
progressed, although mean length was generally smaller during the first third of their runs.
Additionally, other Kuskokwim River coho salmon populations exhibited a trend of similarity
between male and female length ranges.

Marl/Recapture Tag Recovery

Findings of the 2001 and 2002 salmon mark/recapture tagging and radio-telemetry projects are Lo be
discussed in detail by Kerkvliet and Hamazaki (2002 and in progress) and Stuby (in draff). In 2001,
the mark/recapture tagging project operated near Kalskag and Aniak focused on coho salmon. Tag
recoveries in 2001 at the George River weir and other weir projects were hampered by high and
turbid water conditions throughout the Kuskokwim region in late summer. This report will
summarize findings pertinent to the George River, with an emphasis on findings derived from the
recovered chum and coho salmon spaghetti tags in 2002.

In 2002 the mark/recapture tagging project was broadened to include chum, and sockeye salmon
along with coho salmon, and refinements were made at the weir sites to enhance the number of
recovered spaghctti tags. Most notable among these refinements was the use of viewing windows
that aided in the identification and recapture of spaghetti tagged fish during periods of unfavorable
water conditions.

Chum Salmon

The daily observed and recovered tags at the weir were similar to each other, and were well
distributed throughout most of the chum salmon run, but run timing of tagged fish was later than
the overall chum salmon passage (Figures 25 and 26). Distribution of recovered tags indicates
they were representative of the total number of chum salmon observed returning to George
River; however the later run timing of tagged fish suggests either: the earlier portion of the
George River chum salmon run had a lower likelihood of being tagged at the Kalskag-Aniak
tagging site, and the later portion had a high likelthood of being tagged; or the upstream
migration of tagged fish was delayed relative to the untagged fish.

Recovery of the numbered spaghetti tags provided an opportwuty to examine the distribution of
tagged George River chum salmon relative (o the total chum salmon catch at the Kalskag-Aniak
tagging site, and allowed for an examination of the transit time and swimming speed of these fish
between the tagging site and the weir. Chum salmon tags recovered at George River were well
distributed over the total chum salmon catch at the Kalskag-Aniak tagging site (Figure 27).
These findings indicate chum salmon migrating to George River were well represented by the
tagging project. Transit time for these fish from the tagging site to the welr ranged from 4 to 19
days with a mean transit time of 7 days (Table 12), The migration speed ranged from 9 to 49 km
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per day, a mean migration speed of 30 km per day.

Recovery of the numbered chum salmon spaghetti tags also provided some preliminary
information about run timing of specific spawning populations passing the Kalskag-Aniak
tagging site. Tag recoveries from five tributary escapement projects including Aniak River
sonar, and the George, Tatlawiksuk, Kogrukluk and Takotna River weirs suggest a distinct
difference in run timing between spawning populations of these tributaries as they passed the
Kalskag-Amiak tagging site. Run timing was progressively earlier at the Kalskag-Aniak site the
farther upstream these spawning tributaries were located (Figure 28). The general progression,
from earliest to latest, was Takotna River, Kogrukluk River, Tatlawiksuk River, George River
and Aniak River. The median passage dates between the Takoina and Aniak Rivers spanned 24
days. Knowledge of the difference in run timing between spawning populations is a fundamental
insight necessary for managing fisheries to ensure escapement goals are met.

The ratio of observed tagged chum salmon to total annual chum salmon escapement was highest
at the George River weir when compared to similar ratios at the Kogrukluk, Tatlawiksuk and
Takotna River weirs (C. Kerkvliet, ADF&G Anchorage, personal communication). These welrs
are located in tributaries farther upstream from George River. The higher chum salmon tag ratio
in George River indicates this spawning population had a higher probability of cupture at the
tagging site than did chum salmon bound for tributaries farther up the Kuskokwim River.

The difference in tag ratios between tributaries does not appear to be a result of tag loss. Of the
2,141 chum salmon examined for secondary marks at George River, no untagged fish were found
to have a secondary mark, indicating any tag loss was minimal. Similar findings were reported at
the other tributary escapement projects (C. Kerkvliet, ADF&G, Anchorage, personal
communication).

Coho Salmoen

Daily and observed coho salmon tags were dissimilar to each other and were not as well
distributed throughout the coho run as chum salmon were (Figures 25 and 26). Most tags were
recovered between the 30% and 90% points of the coho salmon run, indicating they were not as
representative of the total number of coho salmon observed retuming to George River as
recovered chum salmon tags were. Less effort was directed toward coho salmon tag recovery
during the beginning of the coho salmon run. Researchers thought active recovery of spaghetti
tagged coho salmon might add undo stress to an already delayed coho salmon run, and tag
recovery was suspended until caho salmon began to arrive at the weir in higher numbers. High
and turbid water conditions in early September also hampered recovery efforts for a brief period.

Similar to chum salmon, recovery of the numbered spaghetti tags provided an opportunity to
examing the distribution of tagged George River coho salmen relative to the total chum salmon
catch at the Kalskag-Aniak tagging site, and allowed for an examination of the fransit time and
swimming speed of these fish between the tagging site and the weir. Coho salmon tags
recovered at George River were well distributed over the total chum salmon catch at the
Kalskag-Aniak tagging site (Figure 27). This finding indicates coho salmon migrating to George
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River were well represented by the tagging project, and recovered tags may represent coho
passage at the weir better than what the recovered tags to welr passage comparison suggests.
The transit time for these fish from the tagging site to the weir ranged from 6 to 34 days with a
mean transit time of 16 days (Table 13). The migration speed ranged from 5 to 33 km per day
with a mean migration speed of 13 km per day.

Similar transit time and migration speed findings at the Takomma and Kogrukluk Rivers reinforce
the conelusion coho salmon migration into the George River was delayed because of low water
conditions, which persisted throughout much of August. Mean migration speed of tagged
Takotna River coho salmon was 30 km per day and the mean migration speed for tagged
Kogrukluk River coho salmon was 26 km per day (Clark and Molyneaux 2003a, Clark and
Molyneaux 2003b). The mean migration speed of 13 km per day for tagged George River coho
salmon was less than half the mean migration speed seen at the Takoina and Kogrukluk River
weirs. This observed speed would suggest George River coho salmon were traveling slower than
coho salmon bound for these other tributaries. However, the similarities between the Takotna
and Kogrukluk River migration speeds are disproportionate to the reduced migration speed seen
at George River. Historical data from muddle and upper Kuskokwim River coho salmon
cscapement projects indicated a trend of similar run timing between spawning populations, and
they typically arrive at their natal streams within one week of each other in a given year. The
comparative travel speeds of Takotna and Kogrukluk River coho combined with the similarities
in run timing for middle and upper Kuskokwim River populations suggests coho salmon
traveling through the Kuskokwim River to the George River should have been traveling at the
same speed as other Kuskokwim River coho salmon populations. Additionally, the trend of
increases in coho salmon passage coinciding with increases in stage measurement at the George
River weir in 2002 suggests coho salmon migration was related to water levels in George River
(Figure 14). These trends combined indicate coho sahmnon migration to the George River weir
was delayed. Rescarchers thought low water conditions persistent at the George River
throughout late July and August m 2002 caused coho salmon to either hold within the George
River downstream of the weir site, or hold in the Kuskokwim River near the George River
confluence.

Recovery of the numbered coho salmon spaghetti tags also provided some preliminary
information about run timing of specific spawning populations passing the Kalskag-Aniak
tagging site. Tag recoveries from four tributary escapement projects including the George,
Tatlawiksuk, Kogrukluk and Takotna River weirs suggest a distinet difference in run timing
between spawning populations of these tributaries as they passed the Kalskag-Aniak tagging site
(Figure 28). The general progression, from earliest to latest, was Takotna River, Tatlawiksuk
River, Kogrukluk River and George River. Run timing as not progressively earlier the farther
upstream these spawning tributarics were located. The Kogrukluk River is farther upstream from
the tagging sites than the Tatlawiksuk River 1s, but tugged coho salmon run timing for Kogrukluk
River fish was later than Tatlawiksuk River fish.

The ratio of observed tagged coho salmon to total annual coho salmon escapement was similar
between the George Kogrukluk, Tatlawiksuk and Takotna River weuwrs (C. Kerkvliet, ADF&G
Anchorage, personal communication). The similarity between coho salmon tag ratios at these
projects indicales spawning populations in these tributaries had a relatively equal probability of



capture at the tagging sites.

Of the 359 coho salmon examined for secondary marks at George River, no untagged fish were
found to have a secondary mark indicating tag loss was minimal. Similar findings were reported
at the other tributary escapement projects (C. Kerkvliet, ADF&G, Anchorage, personal
comimunication).

Habitat Profiling

From 1996 through 2002, water temperatures fluctuated between 3 °C and 19 °C, and air
temperature fluctuated between -2 °C and 26 °C. Note, in some years, air and water {emperatures
were not recorded for the entire targeted operational pertod because of late start-up, early take-out
and premature termination of project operations. Air temperature did not appear to have an effect
on fish in any given year.

From 1996 through 2002, observed river stage fluctuated between 10 cm and 139 ¢cm. Note, in
some years, river stage measurements were not recorded for the entire targeted operational period
because of late start-up, early take-out and premature termination of project operations. Some
moderate to large increases in daily chinook, chum and coho salmon passage do coincide with
increasing river stage (Figures 9, 13 and 14). This coincidence appeared to be especially evident
during the low water level conditions in 2002 when coho salmon passage briefly surged with
modest increases in river stage.

The two water stage benchmarks were established in George River in 1998, and remained operable
through 2002 (Appendix C). Comparisons to 1996 and 1997 stage measurements are
approximations. The benchmarks are not permanent structures. Their height above the datum
plane should be linked to a permanent structure along the stream bank, yet undone. Instability of
the bank along the camp side of the river prevents the possibility of a permanent link to the
benchmarks. These benchmarks will have 1o be evaluated and maintained annually to ensure
success In comparing water levels.

Estimates of discharge were made near the weir site in 1997, 1999 and 2002 (Appendix X.Y).
Highest discharge was 127.7 m'/s on 8 June in 1999, when the river stage was at 85.0 cm. Lowest
recorded discharge was 15.9 m'/s on 6 August in 1997 at a niver stage of 17.2 cm. Investigators
intended to estimate discharge a2 minimum of three times each season, however, this objective was
precluded because availability of equipment and trained staff was limited.

On 1 September, 1997, the discharge of the mainstem George River upstream of the East Fork
confluence was estimated at 9.1 m’/s, and the discharge estimate of the Fast Fork George River was
10.9 m'/s, for a combined total at the confluence of 20.0 m*/s. On that same date, discharge of the
mainstem George River near the weir site was estimated to be 21.7 m'/s, 1.7 m'/s greater than the
combined upstream estimates. The eight percent increase between the confluence and the weir
could be a result of additional inflow from tributary streams, a shift in subsurface flow, and the
precision of measurements used to estimate discharge.
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Aerial Surveys

Aerial stream surveys were flown throughout much of the George River drainage in 2000 and 2001
to determine distribution of spawning salmon, and to provide a paired data set with weir counts for
determining the feasibility of developing an aeral survey of total annual escapement. Chinook
salmon were observed throughout much of the mainstem George River and in the cast, south and
north forks of the river; however, 66.2% of the live chinook salmon and 60.4% of the chinook
salmon redds were in index area 102 of the mainstem George River (Table 10, Figure 5). Chum
salmon observed throughout the mainstem George River, were found only in the East Fork tributary
stream. . Similar {o chinook salmon, 62.5% of the chum salmon were found in index area 102 of
the mainstemn George River.

Aenal surveys of the George River drainage resulted in paired data sets between total annual
escapement and acrial survey counts in 2001 and 2002. Researchers hoped these paired data seis
mught allow aerial surveys to be used as a future proxy of total annual escapement; however, two
years are insufficient for drawing any conclusions. Paired data should continue to be collected until
more definitive conclusions can be made.

The aenal survey index areas defined on the George River in 2001 are only applicable to the
surveys conducted in 2001 and 2002 {Figure 5). The authors recommend all future aerial surveys
use this same index area convention.

CONCLUSIONS

1) The evolution of the weir and modification of operational procedures since inception of the
George River weir project has:
a) Increased the reliability of the weir to span the targeted operational period,
b) Increased the overall effectiveness of the weir regarding accomplishment of project
objectives, and
c) Determined the weir rail should be removed from the river each year.

2) Total annual escapements of chinook, chum and colic salmon at the George River weir
project have:

a) Indicated chinook salmon escapements declined since inception of the project in 1996,
which is in contrast to chinook salmon escapement trends seen elsewhere in the Kuskokwim
River drainage,

b) Indicated chum salmon escapements have declined overall since the project’s inception In
1996, and annual George River chum salmon escapements have not followed a pattern
similar to chum salmon escapement trends scen elsewhere in the Kuskokwim River
drainage, and
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3)

4)

3)

¢) Indicated coho salmon escapements have remained relatively constant since the project’s
inception in 1996, and annual George River coho salmon escapements have not followed a
pattern similar to coho salmon escapement trends seen elsewhere in the Kuskokwim River
drainage.

The ASL data collected at the George River weir project has:

a) Indicated revised ASL composition of chinook salmon escapement estimates are more
accurate than the original ASL composition estimates, and

b) Indicated trends similar to existing ASL data of Kuskokwim River salmon stocks.

The mark-recapture tag data collected at the George River weir in 2002 has:

a) Indicated travel time and travel speed of chum and coho salmon from the tagging sites in
2002,

b) Indicated coho salmon migration into the George River was delayed in 2002 because of low
waler conditions, and

c) Indicated run timing separations between chum and coho salmon spawning populations
based on spawning tributary location within the Kuskokwim River drainage.

The habitat profile data collected at the George River weir project has:
a) Allowed for comparative water levels between years and enabled better assessment of weir
performance.

The aerial surveys conducted on the George River in 2001 and 2002 has:

a) Generated index arcas of the George River drainage,

b) Indicated where mosl chinook and chum salimon spawn in the George River drainage, and

¢} Generated paired data sets between aerial survey counts and total annual escapements used
to generate escapement estimates from aerial survey indices.
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Table 1. Historical chinook salmon passage at George River weir, 1996 - 2002,
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708 34 c 3thb 137 k] 127
T 37 < 50 b &1 TO a0
o 29 ¢ 95 b 15 155
i 33 < 185 b 495 64
T 53 245 c 280b 116 610
W13 60 i) < 128 b 10 57 35
4 127 11 c a8 22 113 74
M3 324 65 ¢ 206 17 26 29
e TE 4 < 185 146 26 35
W 67 2z c 21 104 45 42
it ] 107 42 [ 38 13 93 =
e 63 87 & 260 219 41 23
T 4% 111 ¢ 456 9 Eed 29
Wl 55 83 ] 43 g 34 7
fors 26 19 ¢ 196 41 40 5
T3 29 31 € a6i 87 17 Ed
24 54 7 < 161 22 4 1=
TS 34 41 c 203 25 12 L]
T 17 18 € 1549 34 14 ]
TRT 2h 9 c a7 43 i 19
iy} 25 b 25 e 58 10 15
s Th < 47 1 '
T30 12 b 13 18 14 5 3 s
T3 13 b 12 14 24 26 ) [
LR 4 b 4 6 7 13 e 5 &
L 5h 5 25 37 s ) 5
B3 ih 7 c 20 13 ] g
Rina dh 4 © 2t 3 i 3
B a4 b 4 ¢ 12 6b 2 5
BiDE 2b Z c [ 3 T i}
o7 lhb 3 c 4 3 6 2]

Currmlative Passage

1997 |99 1599 X006 2001

. 0 0 [

34 39 { ) i

44 ht} 1} 0 1]

51 58 1] 0 ]

48 ({LE} 0 0 o

83 100 [ 0 o

113 117 ] (V] K]
132 135 I 0 2

401 a0 5 i 12 13

1163 by B i4 3 25

1.37] 22 v .| il

1,418 [41:] 33 = 44

(Eiay) 2,654 10l 3 149 62
£.690 3091 271 76 149
1790 3657 397 88 157
1874 4,424 561 93 165
2.903 £ ] 849 154 228
3,619 5.157 1.246 142 644
4,008 3,741 1,674 [73 759
4,313 6,068 1,941 135 828
4608 6309 2,000 268 876
5,187 b, 603 2,409 a4 927
5367 606 21442 337 1,158
5,485 6,730 368 1,295
425 6,767 418 1,376
6,152 6,796 513 1391
6,428 6,829 701 1,886
6,481 T.074 981 2,002
€.541 7.105 1. 10% 2,012
6,668 7116 1177 2,034
6592 1.383 2051
7070 1,368 2197
7,137 F,38% 23681
7,244 1.647 2314
T307 1.507 2,353
7.356 233 2542
7414 2A06 2,535
7,440 2,602 2,596
7,469 2663 2R3
T.223 2.824 2,705
1,357 3.627 2,730
7574 5186 LT
7.543 3,223 2 807
7608 3.281 2,817
TS 33 2R28
1638 347 2,533
T, 7 2,859
338 2,872
3415 2,883
3438 2,5%6
3456 2,541
/ 346 2,507
7056 3404 2,910
T, 669 1,775 3478 2513

335

af
103
It
141
163
08
232
G52
1S
JREY S
1,148
1,187
1,289
1,341
1519
1,646
1,726
1,748
1A%
1,927
1,982
2,056
2085
3,020

2,162

1368
2374
2390
2.3%:

Parcenl Passags

1996 1997 1943 2000 2001 2002
0 2 a Y Q 0
ls] 4 o] O ] o
| L 4] a U] 0
| H U il ] 0
1 I u 0 ] 0
| t 1] 0 o i)
1 1 i} Li] 4 i
2 2 1] L] 0 2
b & u Ll 1] 4

15 13 il i 1 4
1= 24 1 1 1 3
18 2R | 1 i 6
2] 34 1 5 2 T
22 40 2 5 5 ]
3 47 2 5 14 10
24 37 3 6 3 7
38 62 4 3 i6 42
47 i 4 22 21 43
52 73 3 26 21 47
56 78 T 28 2 49
60 g1 B 30 2 53
o7 B4 Y 3l a9 57
0 86 10 39 47 62
7l 1] 10 a4 48 &7
17 87 12 46 50 7l
78 87 14 47 34 72
83 87 20 64 548 77
&4 on 28 68 75 79
8BS 91 31 63 i 81
Bh 91 33 69 g0 34
9 G2 39 69 82 83
92 52 44 74 83 87
92 o2 45 TH 85 B8
G4 23 6 T8 83 39
as 4 54 86 89 20
a5 B3 67 86 92 @z
qt of 68 £6 a3 g1
in a7 73 88 94 94
o7 a7 75 9i 94 a4
a7 7 RO 21 Q5 95
] G5 45 92 a5 93
1 a8 54 93 55
ag ) a5 G
o a5 [F] a5 o7 :
g6 Qi By 57 o7 a7
g0 oy o 96 a7 o8
iy L] a5 a7 4R o8
[ L] a4 a7 ay !
99 a9 % 97 a8 R
w9 ag a7 a8 94 L
o 49 97 S8 o L
o a9 s & o8 ]
] a9 ad 48 (] 99
9 9 9K 23 9% %
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- gy P e Kot River b
e Daily Paasage Currm lative Peroom m
| i 1997 [ 1999 2000 001 20617 1996 1997 199k l@ 000 2001 ro02 999 1000 XMl
B8 ik 3 T 2 [ [ i 7572 1178 AR 28521 ° 3275 QA28 [ [
L0 5h L 4 (1] o 3 I T.6T7 1,783 3490 292] 32m A L] k]
B0 Ik I e a i I 3 76T TTM4 3490 2922 33 2430 o4 w
B ib 3 3 3 6 1 3 TERl  T,TET IAY  2EA. 1IE] 241% o8 2
LI b ] £h £ © 1 ] 3 4 TAAS  TTed 3404 1934 ias a7 kL] ]
LU E] ik 5 £ T v Fi 1 ThR 700 3501 293 35 L4 99 w
E14 ik 3 c 2 T o 1 1697 1300 3303 IgaN. 3Im6 1439 5 o4
15 4b i € (1.1 5 1 1 M1 7807 3519 354 3387 2440 95 v
6 Bb £ c 5 2 1 1 78 7RIS 33534 29 3IEB L4l a9 -
w7 Ib 1 € 5 o § 0 709 TEI6 IS 29 10 1) a9 %
L1 I b 1 < o 1 I 2 I 1ET 5 1951 31m3 a0 ]
LT ] b o [ 1 2 Ih a T TEIT 350 185 3X5 2443 99
820 ib 3 c 4 a 2k ] 7713 RN 3534 2953 3W7T 40
221 1b 2 c ' o b o 775 rEm 3538 2830 2w a0
am Ib i € a 1 b i L6 181 353 1084 3000 L4
WIF b i € @ 1 Ik o LNe TAnD 3530 1954 3130 1a44
&4 ok ] - a (1] 1k 0 T TEN 538 2.9% B30y 2444
125 0b 0 ¢ 1 0 Ib o 7716 TEn 3539 21088 1304 14w
A ob Q@ c I 3 R ] ] T 7AR 3840 298 3305 2444
Tard ob o e 2 0 2 0 .76 TAI3 1541 298k 3307 2444
& b ) € it o 1 [ 1716 7RI 15T 298 306 1AM
#29 ob o e it 1 i 0 The 780 3587 29580 3308 1444
&30 0k o € 1 o o [ .76 TER 35431 2959 1308 2444
&3 ob o £ i o 0 L] TI6 TR A543 2550 3508 2444
L1 ok o e 1 o i o 76 A 3545 2955  330R 2444
i ab o c Q o o L} .76 A 3,545 2950 3308 1444
i3 0w o c 0 @ o [} 7716 TA1 1,545 2950 330R 2444
g uh o ¢ [} 0 1 o 77168 TEX 3545 2959 3300 244
Qias 0h 0 c I 0 0 0 s 7823 3546 2950 3300 2444
906 0h 0 £ i o o o .76 TAD 586 20850 39 2444
a7 b o ¢ @ 0 0 0 7716 TR 3,546 2959 3309 2444
LY ob 0 c 1 o o o T 3,547 2955 30 2444
i ab [ I3 o 0 o G 3716 7413 3,547 2959 309 2444
0 b L] € 1 n L it .76 7823 54T 2959 A300 2444
il (/4™ 0 @ e e (. o o 1716 7823 T 29590 3309 Dadd
a2 oh ] c E 0] ] @ 7716 TRX3 3548 2959 LA 1448
ans ok a c a o 0 0 7,716 1833 3548 1959 A% Laud
CHE oh 4 c L) i ] ] TT6 A3 3548 29el 3309 1444
LR oh i e 0 a o o e 1A 1848 2960 33 X
sil6 0b oh [ o o 0 1] s 7810 e 1960 Ly 2484
917 0h ab c o Ob i 0 7,716 7RI L54E 29600 3309 2444
WK oh 0h € o ob [ o LTE  TAN ISk 20d08 338 2
arje oh oh E L] nh L] L] e TENM 3848 1940 1m0 L
LTl ob tb € 0 ob 0 0 7,716 7813 3548 1960 109 L4

Toml  1.716 7,823 1505 3548 2860 3309 24M
Obe 6751 7821 2505 243% 283 3266 a0
Esti%j L8 ih2 oo 313 Lo 13 00

a = Daily passage was estimated due to the occurance of a hole in the weir.
b = The weir was not operational; daily passage was estimated.

= The weir was not operational; daily passsge was not estimated

= Partial day counl, passspe was nol estimated.

= Partizl day count, passage was estimated.
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Table 2. Historicai chum salmon passage at George River weir, 1996 - 2002.
= et escapemms e in 1 Kaskelwim Kiver bmis
Daie Draily Passage Cummlstive Passage R _ Porcent Passage e
| ey 1997 1998 1959 2000 2401 4 195G 1997 19498 L5 2000 201 11w 1947 1550 2001 2002
ei1s I @ c ) 0o Ub_ 0 B [ I i 0 0 0 0 i T i 0
o'l il 2im ¢ i+ b 0hb ob 1 b 2 ] (i} 0 1] Li] it i} [i] [V 0
617 ib 2 c Gh Oe 0k 1 b 4 Q Q ] [t} ] a 0 a 4] 0
618 b L] c ahb Q ob I b 4 [i] (i} 0 1] 0 i 1] 1] [¥] 0
[k 5h 2 c 0b 0 [i W] 2 b 1 a [i] 0 [i] 4] 1] 1] 0 0 (4]
aI20 b 0 ¢ b 0 0b i b [ ] a 0 1] ] i] a o 0 o
5 2 c O b - ! 1ITh 11 e B ] a § 17 i (1] [§] 4] o 3]
3 3 1d 0k (3] @b 107 il 1 G 1t a0 4 0 &} &} 0 2
35 4] 0b 38 1b 34 46 | g 49 62 10 1 &} i l 3
52 2lb 17 56 b 23 o8 7 21 6 215 14 2 5} 2 2 3
43 Sh 17 56 124 141 £ ] Fit) 83 275 i1 2 =] 2 1 5
49 21b ! 11} 245 154 a2 30 4 183 16 L | & 2 z 9
74 9b 50 17 118 264 308 19 174 2 1% 5 i 5 3 I
34 78 b /] % 237 303 547 157 74 341 20 5 i 5 3 14
a 178 78 b 4 140 149 481 285 235 178 451 21 B8 2 3 4 16
204 a7 b 12 T 203 685 1,284 302 190 LR 7 12 3 3 4 0
64 G0 b 108 du 175 749 1,918 408 258 -} 24 13 4 & 5 22
a 77 104 h 273 110 34 826 2,306 507 571 618 28 14 4 16 5 23
267 17b 128 21 151 1,093 2,863 625 650 a5y 33 18 5 20 8 25
83 128 b T 26 37 1.176 3468 T52 T 3‘)'[ 20 7 2 ] 26
174 ) 1% b TL 63 192 7,09 1350 4418 862 848 a0 23 7 24 & 29
L1l 439 164 b 218 228 518 8,399 1,461 4,367 i025 1,066 43 25 9 3 8 36
32 123 d 199 b 162 423 EEL) 2004 1513 4.9% i.224 1,228 At 26 11 35 12 42
45 c 83 b 47 173 186 93,6413 1,362 1.407 1.275 30 26| 12 37 14 45
40 c 376 b 40 319 198 10,455 1,602 1,734 1,315 54 27 15 38 16 38
62 S 454 b 53 340 317 10,694 1,604 2,238 1,373 35 28 19 39 19 52
45 [ 469 h 436 546 Lk 11,142 1,709 I8 1,809 57 29 23 32 24 58
207 c 483 b 161 G} 279 11,425 1.916 3.189 39 32 28 36 29 .}
7 (= 335 b 91 429 49 LL&TY 1,923 1514 il 33 30 39 33 05
12 c 182 41 alo 203 12,562 1,933 3.6% 6 33 32 G0 38 a8
E58 c [94 porl 537 276 12,924 2,093 3,800 67 35 kL) 61 43 72
32 31 c 333 150 375 W3 13,156 2,144 4,223 68 36 37 &5 46 75
i 462 236 c 327 38 47 154 13,618 2,380 4,550 70 40 39 6% 49 78
7018 514 207 c 394 55 S0 £ 14,132 2,587 4944 7 14 a3 & T 31
e 67 575 & 768 144 513 131 14,799 3,162 5,712 76 Sd 49 T3 38 33
T 322 300 c T 18 427 63 15121 3,462 6421 78 59 56| 74 62 24
721 387 342 c 3le 41 30 113 15508 3,804 6,737 80 64 58 &5 85
T2 273 144 c 3T 87 %7 k] 153,781 3.948 i.llb 81 67 62 68 86
23 111 292 c 465 172 Iim T3 L&, 0z 4,240 7.581 83 T 66 G 33
T4 525 207 [ 533 1E6 il 0 16,627 4447 114 86 75 il 72 a
. 449 238 c G443 Th Z4s B0 4,683 8,557 AR 79 T4 T4 Oz
W 508 10 c 353 St 337 T4 4,793 8,910 91 81 7 77 21
T 1% b 42 c 195 &7 341 4,837 9,103 a2 -4 7 &N 92
i 130 b 7 c X2 M 4 14 §.013 537 = as # 13 92
iy lid b 96 C 142 | 233 Y 5,109 8,543 al s a2 85 93
i 130 b T 40 65 26 ig9 S 5,180 2010 G BE 83 87 24
plx] 95 b 133 187 I86 63 172 a2 5313 3 9.396 G5 ] 56 88 95
Bk 7 b 41 195 221 1ie 45 it 333 6,0 1,117 el | L1 49 95
BN 74 b 28 w3 214 nb 180 25 3382 6,341 10,321 5 21 89 L | a3
03 101 b 35 C 216 2 131 4 5417 10,547 22 21 o7 42 6
LR B b 70 C 166 3 15 27 5487 10,713 %3 3 [} 93 LT
LTl b 50 c 137 Thb BF 0 3,537 10,B50 a4 a4 ] 93 a7
206 b 33 c L] 1 103 26 5,575 911 94 94 o8 it o1
847 21 b 32 € 63 3 84 9 168463 5.607 10,974 95 v ] e 45 97
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= poor meapeen| yeer @ e Kusheiiowios River Bl

Drate Daily Passape = Cumelstive Pxssage i =, Percent Passags
1596 1997 1598 1959 20 Moy 2002 1996 1997 1598 199 2000 20 2002 LG 1T 19 2000 0L

Ty Th c 22 ) 109 [l 15590 5,640 1,056 3419  L134 6373 o7 us [ R 7
B9 44 0 13 c 73 G 15 15 15,934 5.053 11,129 3,425 18,209 6.J8% e ot 3 k] a7 ¥

Y10 1k I7 C 24 3 %] 24 19,005 5470 11,153 3,428 11,272 B412 ] £ L) 98 7 L]
il 1 25 c 22 6 35 14 19,047 5,093 11,175 3.434 15,307 6426 98 ] a7 ] I} o3
Bz 3ih S < 28 2 41 iR 19, 100 5,729 11.263 3,434 11,348 5,444 of a7 97 ) ] E
B3 24 b 39 < 56 17 2 L] 19,124 5.768 11,253 3433 11.3T0 6,452 L 5% a7 o 9g ]
B Z4 b 32 - 3 3 1 ] 19,148 5,350 11.293 345 1,381 6,480 ] s o8 w4 98 e
B5 b 9 € 38 ) 13 11 19,183 5,569 i1,351 3,406 15,394 6,472 o o8 98 99 98 o
Rl8 24 b 12 c 24 2 19 ] bl ) 5.82% 11,375 2462 11,413 6,400 o o 9% o ] w
&7 9 b 8 [ I 2 14 3 19216 5,839 11,326 3464 11427 6483 o W %5 b @ o
S8 b 5 ¢ 23 i iB 8] 13,248 5834 11,409 3465 11,455 6,454 o9 o9 a9 L] 99 w
19 13 b ] c 25 3 23 b 5 19,263 5.840 E1,434 3468 I LAEE 5409 59 o4 a9 v 99 g5
820 15k 7 [ 20 7 b b 19278 3,847 11,454 3475 11,58 6,504 29 k) ag [0 99 9%
821 ihb (4] c 6 4 18 & 1 9281 3,853 11,460 3479 11,526  &,508 ahy ) e ([} 99 L]
822 24 b 0 c K ¢ i3 b [ 149,305 3,883 11,467 3479 11,341 6,513 LiHd i a9 ({4} @ [{ii]
222 ITh 0 c 6 1 125  J 19331 38353 11,473 3440 11,553 6,532 {i0y] ) a9 |06 L] 1]
224 b 0 c 1 ] 10 b 1 19,334 5,853 11,478 3.4 1,53 6,523 H{CH] 49 o9 1001 1) 100
23 %hb 2 c 5 3 Th K 14,343 5.855 11,479 31,4383 11,570 46,526 L] 94 " L0 Lix} 1000
226 Gb 5 c 3 1 5% i 19,343 5.860 11.452 3,484 LL5T5 6,526 1y ks o ] 1= L]
AT Gh 5 E 1 1 3 z 19344 5,865 11,483 3,483 11,578 0,514 LU 4] L W 1M} 10k} [[8]
228 Ob 1 c 4 1 2 4 19,349 5,856 11,487 3,480 11,5810 6,528 10 " ' i) 100 [{Lr]
829 3b 4 c 1 1 1 H 14,352 387G 11,488 3,487 11.58] 6,529 1 99 o 100 (L)) [{F)
/730 0b [} c 3 1 o (¢} 19,352 5376 11,491 3,428 11,581 6.5 100 99 & {5} 100 LET]
131 18 b D < 7 t] 2 6 13370 5,885 11498 34838 Li, 553 6,535 1) 100 10> 100 100 iou
91 b 1 [ 5 2 o [} 19,370 5.8%0 11,503 3,490 11,583 6,335 100 {1] 100 (i) LHD HE
92 G b 1+ < 4 Q 1 ] 19,5375 5.886 11.307 3,490 11,584 0,537 104 100 10 JLE] [41] 100
/03 0h 4 c 2 ! | ] 12,376 5,390 11,509 3,491 11,585 6,537 140 100 1060 100 My 144
914 6b V] [ @ 0 1 2 19382 5,890 11,518 3.491 11,386 6,539 100 10 106} g 104} T
9/05 Ob 4 [ 7 1 o 0 159,352 5,894 11523 3492 11,586 ©6.539 101) Lo 100 10a |an 1o
906 3b 1 [+ 8 0 1 1 15,385 5895 11533 3,492 11,587  &.540 144) ([ 106} 10 100 10
9T Jb T o 4 4] 1 ] 19,383 5902 11.537 3492 1388 oS540 1iH) e 10 1040 100 100
S0E Gb H [ 3 0 3 L] 19,383 5,902 11,540 3,492 11,5%] 6, 5440 100 ({1} 10 100 HH] 100
i Uh t] c 4 4] 3 ] 19,385 5.9Mm2 11.544 3482 11,5504 541 1104 {ii}] 109 100 10 10
9 3h 5 ¢ Q Y] [ 1 159,387 5,907 11,544 3,492 11,594 6,54] (L) ([EH] 10 10 100 10
11 oh 0 c 4 [V} 2 0 19T =5.907 10,548 3492 |18 6.94) 1 (L0 (] [ LHD 1
212 th 7] ¢ 5] [y] 1 2 19%,5%3 St 11.548 3,497 11,557 0,543 1K) (i} 100 Hi L] [
W3 b 1] ¢ 1 0 1 1] 19,553 5,907 11,549 3492 11,548 5,543 1) ({LF} 103 104} LY 106
Wis ohb 7] ¢ G 0 | ] 19,353 5,907 11,549 3,492 L5 6543 1 100 10 (L] 100 1]
WS EN -] a [ 1 0 o ] 19393 3,907 11,550 3,492 11,599 6,543 111 [{01] 108} 100 100 104k
Ul bk gb c | 0] o 1] 19,353 5007 B1,551 3492 11,599 6,543 g [{H] 10x) g 100 Lii]
S Gh 0b < o 0 b 0 o 19,393 3,907 11.55¢ 3402 11,599 £ 543 100 10 10} 1061 1ni 160
918 Bl 0hb £ G 0ob 0 1] 19393 5.907 11,551 3452 1,599 6,543 [{uH] 10 10 [{i1] 100 (el
w19 Gl ob C 0 Ok 2 o 19,303 5,907 11,581 3452 11,601 5,543 L8] [{CH] |0 0 100 100
W 0k 0o @ 1 0b 0 1] 19,353 5,907 11,552 3452 1ol 6,543 [{L¥] (] 100 [{11] 100 10

Totl 19393 5007 6391 11352 3492 11601 6,543

Clbss. 16681 5006 6391 Bied 3430 11,289 529

] LR (1] .q 304 1.8 L1 | 3

= Daily passage was estimated due to the occurance of & hole in the weir.
The weir was not operational; daily passage was estimated.

The weir was not operational; daily passage was not estimated

= Partial day count, passage was not estimated.

Partial day count. passage was estimated.
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Table 3. Historical coho salmon passage at the George River wer, 1996-2002.

= pooe eecaprmem| your & ihe K ikoksim Blve baaln

Date _ Dally Passape e Comulative Passage " Perea
1505 1597 1092 1505 204K 2002 R 1997 1994 - T - 1997 [9en

olls ok o < Gb “0b ) [i] [i] i TR [} 0 T,
&' 16 0hb 0a © 0b b ) b 1] o 4] il o i it a I 0 o
17 0h 0 c Ob LX ah b 0 0 L} o } a 0 o 0 i}
w8 Gh 0 c 0b L1 ab 12 Q 0 t u 0 ] o 0 o] 1]
69 Oh a [ b L1} nh [ 0 0 [i] 0 1] il Q 0o 0 ¥}
[ rat, Gk 1] s Ob L} 0b ] 1] Lt o o i a o (K} 0 o
2] [ a [ b L} b e ] (] i} L] o H L] o i [ [§]
622 0 0 od tb a ok v o 0 ] 0 a n i { &} o 0 0
623 0 a [i] Gh Li] ih a o 0 0 i [i] u ) L] 1] 1] i i
24 1 1] g Gb ] 0 4] ¢ (] i u 4] it i il u ] ] 1]
625 0 0 Q b /] e 1] o 0 Q 1] i ] o i a i] 4] 1]
A0 0 (1] ] 0h o 0 1] L 0 0 0 L} a i a a o ] [i]
ol7 ¥ 7] G b o L U L 0 L] U i K] i ] G 1] ] o
o) i a 0 0b 1] 0 0 0 0 G 0 0 a { 0 ] ] 0 0
6/ 2% [ 0 Q 0b a o 0 & 0 0 0 1] o 0 0 @ 1] o o
B30 i) 0 0 Ghb Q 0 Qo ] (1] L] (] Q o 1] 0 il Q ] a
o 0 0 1] ab a Ll 0 o 0 4 1] 0 o 0 0 o o 0 n
T2 i w (1] a ' b a @ o] ] [t} a 0 0 8] 0 4] { 1] 0 5]
TN i 0 G ¢ b o i 0 ¢ 0 0 0 0 a 0 0 {1 il 0 [\l
T4 V] 0 Q ab ] LU 0 0 0 QO G 0 Y] 0 Q V] L 1} ]
i Q Q 0 b o [ aQ ] 0 L] ] b} 4] 0 L) 1] il [1] 1]
Il [+] [t} 0b o [ 4] o] 0 ¢ Q 1] (&) 0 ] 4] i 0 ]
0 a 0d 0b 0 o o ¢} 0 13 0 1] [ ] 1] i ] 0 ]
Q 0 c 0b Q 0 o Q 0 0 0 o n i} 0 i 0 o
0 a c b [} ] 0 0 0 0 ] [l o 9 0 1] a 1l
) 0 € 0ob 1] 0 o a 0 0 0 ) n 0 0 0 [ ]
0 (1] < 0k 4] 9 o L 0 L} Q [} 1] 1 i} 0 1] 4
0 0 < 0h (4] 0 L « 0 1] 0 ] ] 1 o 0 0 4]
0 0 ¢ 0h o 0 o 0 0 0 0 & 0 i o 1} o 0
0 2} c (U 1] a 1] i 0 ] 0 il 1] 1 [i] L] b ]
0 0 I 1] [¢] 0 o [ 0 G Q 4] 0 o i ] 4] 0
l 0 i a a U] ] 1 0 0 Q @ 1] V] V] ] 0 0
U] 0 € 0 o 0 0 ! 0 G 0 L] 5] 0 0 L] i) [¥)
o (] [ ] o a L] 1 ] 4 0 4 v} (1] 7] o 0 0
L o ] ( (H] o {1 2 0 [ 9 L 1] ] 1] 1] v} [i]
3 S C a 1] ¢ { 5 2 q a il o 0 0 V] 0 [§]
f i c 0 o ) ! 5 3 ¢ 9 i} 1] V] 1] ] 0 i}
1 z I3 0 1] { 3 5 ] 1 il i 1] 0 W] 0 i
6 0 € ] 2 1] | 11 3 ] 3 0 0 1] 1] o a 1]
22 2 c 1] 1] 1] ¥ 1| 7 (1] 3 [i] (] (] 1] (i] i [i]
47 3 © 1] ] ] i B a9 I 3 it 7] 0 i il fi] i
w3 i © o 3 o ¥ 172 10 0 8 1] o o o i) i 1]
c o ' (1] 4 ] } 12 i} 12 1 o o [i] ] 0 [i]
o A ¢ L i 0 1 15 1 12 1 I 4] 1] 1] Q 1]
= 2 c Li] o o 3 17 1 12 1 4 [H] 8] ] a }
T = 3 7 4 o k] ! 2 T I i3 4 5 ¥ [E] 0 { [
731 o 2 8 0 W & | 29 15 t 2] 1 ] 4] i} f ] [
Rl (= 9 14 o S 7 2 3R 29 [ 26 17 R il i} i} a ]
go3 c 22 23 i b 11 9 60 52 2 13 b | 17 1 1] 1] ] i
03 [ 25 < 4] i g 13 g5 2 44 3 in 1 a a { )
4 < 52 < 1 ts 3 b 137 3 5 & 52 H 4] i a 1
B3 c 41 [+ 12 15 b 12 16 178 13 66 52 68 z a 1 1] i
RiG ¢ 59 - U 2 25 18 37 15 29 T 3 1] | 1 1
LT & 75 & 3 25 22 fi 32 18 114 o3 2 1) 1] 1 |
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= po EsCEpETIETS VRN i e Kusieieims River e

[haze Diaily Passage Commlative Passags Percent
155 1957 1598 1559 2000 2001 2002 1996 1997 1999 20600 2001 2001 1997 1969 1000 2001 2002

(2 c o € 4 19 62 14 381 ] o 16k & 4 o 1 i F
(5] € T € & § n 1z 451 IR 134 1 1ig E] 0 a 1 1
K0 € Eh] € 8 53 i3 43 486 36 b 206 161 5 0 3 1 2
Bl € T 3 [E] (RL] 2 (4] 35T “w 407 2o 17 L 1 4 i 3
B2 [ 193 € 4 243 57 54 5 1] 652 60 50 L I & k] 3
3 c 170 L n e mn 13 s e L3461 ™ 245 1 L 4 5 4
a4 c 243 [ 2 480 123 L] 1138 o 2041 B3 257 12 | 13 & 4
B1S [ 91 € n 263 187 31 1230 14t 2 143 488 13 2 F. i) T T
LS 1] [ 4 € L T 1534 115 1274 ut 2510 1577 603 4 1 n (£ L)
7 € =] < k| 186 1301 F2i 1333 305 1897 33T 625 4 1 il 27 L]
LY L] 4 [LLE] € Lig 38 T 13 143 421 123 a5m LEL] 1% ] F iz o
Ei9 ¢ 0 © &8 216 9T B 1 L.506 i 34T 554 1550 1] i 3 kL ]
L] c o £ 156 LT 570 b o 1552 67F andE 6304 ore 0 L] 4l 44 1
2 c M g 93 I451 B0} & I# Ligs By GEE . 7097 658 24 i 4] | (]
Ll ¢ L152 2 85 435 T35k 5335 Ak 95 &M TIu 121 36 1} 58 35 12
23 © 131 € 184 43 658 b 145 3469 1,139 6583 2600 1368 38 L3 5\ &0 M
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a = Dmly passage was estimated due to the occurance of a hole in the weir.

b = The weir was not operational; daily passage was estimated.
¢ = The weir was not operational; daily passage was nol estimated

d = Partial day count, passage was not estimated.
e = Partial day count, pessage was estimated.




Table 4. Age and sex of chinook salmon at the George River weir based on escapement samples

collected with a fish trap, 1996 - 2002. *

Year Samplc Dyies Sample  Sex ] o _Age Class o ~ -
(Stratum Dites) Size 1.2 H-) 1.3 (5) 22(%) ) 1.4 (6] N 1.5(7) Taual
- Ese. % Eze. Y% Ese. % Ese, % Esc. % Esc, i
19967 w24-25 44 M 141 1.4 419 96 12 23 | 3% 91 3 4.5 5z
(615 - 6:26) F 0 08 9 68 O ob 3 w7 9 136 432
Subtotal lal 11.4 516 b4 2 23 451 JLE 253 182 1G4.0
5 M 51 1.8 460 15.8 0 0.0 715 144 459 158 | %5 1.9
F & n.0 Lo 3.5 a 0.0 sh1 (kA a1l 2140 1,226 42,1
Subtotal 51 1.8 562 153 i 0.4 1,226 421 1072 3R 2311 106,00
7.9 bl M 139 10.0 402 17.8 0 0.0 527 145 339 100 1807 513
(W5 -822) F i) 0.0 113 p ) 0 g B 154 &2 17.% 1,581 A7
Subtoial 139 10.0 715 214 0 LiRY] 1,383 41.1 241 ¥ YIBE 00,0
Season 191 M 851 7.1 1,481 19.2 Ly 0.4 1,571 173 61 112 4,208 557
F _0 __ 0o 312 4.0 0 00 _ Laoe 20 _ 1408 22 _ 3419 443
Total 551 7.1 1,793 23y 32 i 3070 a3 2271 104 777 L0
1997°  6/24,20,27 64 M 758 8] 37y 14.1 0 0.0 421 15.6 i} 0.0 §18
(618 27) F 0 .0 84 3l 0 00 1nsy 9.1 0 0.0 412
Subiolal 748 In 463 17.2 0 0.0 1,473 54.7 [i] 0.Q JUIFEH
028 - 30 37 M 1.156 79 18 10.3 n 0.0 s34l 184 0 [N 2031 Gh.7
(028 - 713) F 0 0.0 ‘.l L3 ] 1.0 Fhl 111 L] 0.0 1,016 333
Subtoral 1,156 kYR 350 115 0 0.0 1,541 506 0 0.t 1047 [LUHEY
HZER ] 6% M 522 9,1 39 19 [ L 290 21.8 4 0.0 &50 G
(74-12) F o __ 00 i [ali] & L] 453 162 i [1R1} 483 34.2
Subtatal 522 391 ki 19 4] a0 T SED 0 0.0 1,333 1000
/14 .18, 49 M 213 367 46 6.1 0 0.0 138 184 0 [t 459 61.2
11,23, 27 F b 6o 15 L1 0 0.0 275 367 it 04 290 IEE
(13- 8Ly Sublolal 275 IhT &l 3 o] 0.4 13 5.1 0 (i) T48 100.0
Season 268 M 2710 a6 e 10,0 1] no 1 409 18.0 a 00 1,497 626
F 0 04 134 1.7 0 010 2,791 15.7 i 0.0 1936 374
Total 2710 36 913 1L.7 a [EE)] 4, 205) LR 4] (1] HZ3 100,
1998%  60- 91 49 M 367 34.7 0.0 .1 0.0
F 0 143 0.0 8.2 ]
Subtotal 7 45.0 0.u 14.3 L]
746 26 M 1%.2 423 40 1R 1.0 654
F LX) il.5 ] . —;1—‘.. i 0 %6
Subtotal 193 538 0.0 68 . T
Seaxon 75 M 30.7 173 o0 51 0.0 A3
F 0.0 132 00 __ 133 00 26.7
Total L.443 M7 2,381 5.7 [y} =79 18.7 LiNx} 4,704 [{LVE]
1998 °  T/18:19 32 M 9.4 9.4 0 175 0.0 S6.3
(7715 7700 F ] 12.5 0] M3 a0 . 434
Subtotal 9.4 218 0 (L4 ] 0.0 1HLO
i 22 M 9,1 4.5 0.0 182 0.0 LR
(721 - 9/12) P | 0.4 0.0 (1] 682 0.0 68.2
Sulsoral 9.1 43 [E] Rird e LG
Season 54 M 93 74 0n 9.6 0.0 463
F 1.0 7.4 6.0 463 0,0 517
Toial 330 93 525 143 0.0 250 789 0.0 35848 1000
-Continued-
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Table 4. (page 2 of 2)

Year Samnpie Dss Rample Sex Ape Class
{Strmium Duaies) Size 1.2(4) 1.3 (5) 2.2 (5) 1.4 {6} LES(T) Toanl
Hsc, % Esc k) Esz. % Esc, el Exc. % Esc. %

2000°  74-5 1 M 7.8 9.8 0.0 273 0.0 45.1
F 0.0 7.8 0.0 47.1 oe - _5-1-_9_

Tital 7.8 17.6 0.0 4.5 [EX] 10040

T2 21 R 9.5 14.3 .0 218 4.8 524

¥ 4% 14,3 0,0 284 [ 416

Subtotal 43 o N3 [EAs) 514 48 1an g

Season 72 M 83 1.1 0.0 264 14 472

I 1.4 a3 0.0 41.7 .4 518

Total 287 T Gl& il 0,0 2,016 6.1 41 1.4 ) M

2001 6/30-T02 15 M 158 133 Tia 60,0 0 0.0 8 200 o 0. 1,110 9313
{6415-74) F 0 0.0 il 0.0 ] g.n L] 6.7 1] L] 0 6F

Tatal 158 13.3 714 60,0 Q L] 318 20,7 0 (VT 1,100 135

TR-10 24 M 103 83 258 20.8 4] 0.0 110 250 2 42 123 58.3

(77=12) F 0 0.0 0 0,0 1] 0.0 413 1A 103 21 517 41.7
Subtetal 103 8.3 258 Dind L] o TA SR3 |55 115 1,240 [LEH

T1-14,17-18.25 P M 114 13.0 ki 4.3 0 .0 191 213 18 42 182 418

13- 828 F 19 4.4 0 0.0 0 0.0 182 43.5 Th 7 497 56,5

Sublotal 153 17.4 a8 4.3 1l oo 573 652 114 13.0 Lal] i

Season 62 M 5% 11.4 1,013 306 0 0,0 TIR 113 =0 bl 2,217 67.0

F B H Ll o 0.0 0 .0 77 I8 174 5.4 1092 1.4

Tatal 414 [F33 1013 3.6 9 a.0 1615 408 268 B 1,004 LML

20032 LT T 1] 110 M {24 24.5 H3 1.7 ] 0.0 249 Jaz 0 O 492 758
(613 - 30) F 0 0.0 4] 0.0 Q 0.0 130 D ko] 4.5 | i} 4.5
Subiotal .24 245 a3 12,7 Q a.0 379 582 X0 4.5 052 00

-3 i M 19 26 123 169 0 0.0 208 86 i 26 365 S04

(71 -6) F 0 0.0 1% 2.6 0 0.0 T 376 il 0.1 361k ald
Subtoal [T 16 142 19.5 0 0.0 4E3 662 £5 107 Ti 100

T0-14 64 [\ Eh 12.5 110 156 1] an 176 150 i3 47 407 578
(=15 F 0 04 11 1.6 0 0.0 254 37.5 b+ kA 257 412
Subtosal &8 125 121 17.2 0 0,0 440 6.5 i3 73 T04 [T

-2 44 M 33 15.9 56 7.3 0 0.0 n 142 5 23 130 614

{16 = 22) F 4 u.0 0 0.0 0 0.0 56 273 i 8.4 F 14
Subtotal 33 15.9 56 273 1] 0.0 9% 455 ] 114 208 [T

T2 -27,20-31, 20 M ] 5.0 46 Jo.m [i] 0.0 V] o0 0 0.0 54 50
B'l-2.8 I 0 0.0 0 0.0 0 0.0 22 a0 H 5.0 L0 650

(421 -8nm Subtowl 8 5.0 46 .0 0 0.0 n 40 L] 30 154 [LLEEH

Sealon 313 M Wy 12.6 418 il 0 .o 67 274 LT} 13 1453 hiE ]

F 0 0.0 10 1.2 "] 0.0 217 iis 144 59 591 ans

Tolal w7 12.6 LEE 183 0 {0 1,488 (IR L] 22 a4 100

Grand Totzl © Ti5 ™ 2698 12.9 il4o 15.1 50 0.1 3391 18,6 Lt 46 T35 514
F 1203 58 T4 a7 0 0 GERS LA 1%13 2.2 1OI&T 43.6

Total 300X 18.7 303 18.7 30 Q.1 10176 48.7 28R 1.8 02 100

L

The sumber of flah in each stratmm age and sex casegory are derived from the sample percentuges; discrepaneies in sems are

attributed 10 rounding emors,

The sumber of fish in "Scason” summaries aio the st sums; "Season” percentages are derived Fom the swns,

Results repressnl the revised estimated ASL compositien of escapement, resubis represesting the original estiamied ASL composition of

eseapemient ace localed in Appendix XY,

The weir wasbed aut in 1998, ASL cumposition of cscapement was not estimated.

Sumpling dxies do not meet criterin for estimating escapement parcentajies far some ot all of the strata.
The numbser of fiak is the “Grand Total® are the sum of the "Season®” loeals; percentages are derived from those sums

&7



Table 5. Mean length (mm) of chinook salmon at the George River weir based on

escapement samples collected with a fish trap, 1996 - 2002.°

Year Sumple Dates Sex Age Class
(Stratum Dates) 1.2 (4) 1.3(8) 22 (%) 14 (6) 1.5(7)
1966°  6/24- 25 M  Mean Length 346 675 600 523 807
(6/15 - 6/26) Sud. Error 30 13 - 27 148
Range 500- 664 375 TM 600- 600 742- 860 659- 955
Sample Size 5 13 1 4 pi
F Mean Length 182 894 B8O
Sid. Esror 33 17 i
Range 742- 848 812- 963 724- 986
Sample Size 0 3 0 10 6
6/28, 742 M Mean Length 620 716 B50 912
(6/27 - T14) 51d. Error - 12 24 3]
Rangs 620- 620 604- 775 0 - 981 T10- 998
Sample Size t 9 0 14 G
F Mean Length 314 £54 ik
Std. Error 15 15 A
Range 779- 848 785 - 938 859- 987
Sample Size 0 2 0 10 12
77,9 M Mean Length 601 724 830 99
(715 - 8722) Std. Errer 33 20 24 33
Range 520- 775 5U5- 8BRS 640- 972 7141010
Sample Size 9 16 0 14 9
F Mean Length 820 §53 4ng
Std. Error 33 9 il
Range 767- 879 T49- 925 935 1040
Sample Size 0 3 0 23 16
Season M Mean Fenpth 5R7 708 600 855 o’
Rang: S00- 77 575- 885 600- 600 G40- 951 659- 1010
Sample Size 15 18 1 32 24
F Mean [ength 806 861 il
Range 742- 879 749- 9613 724- 1000
Sample Size 0 8 0 43 o
1997 * 6/24,26, 27 M Muun Length 589 738 840
(615 -2T) Sl Lrror 12 22 2l
Range 504- 669 000- 820 713-923
Sample Size 18 9 0 1 0
¥ Mean Length 745 801
Std. tiror 16 7
Ranye 725- 761 794 967
Sumple Size 0 2 0 25 it
-Continued-
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Table 5. {(page 2 of 5)

Year Sample Dates Sex Age Class
(Stratum Dales) 1.2 {4) 1.3 (%) 2.2(5) 1.4 (6} 1.5 (T)
1997"  &28-30 M Mean Length 560 720 Bl6
{cont) ({6/28-773) Sul. Error 2 15 15
Range 425-718 634 778 T00- B95
Sample Size 33 9 0 16 ]
F  Mean Length Fah E41
Sud. Error - 1
Range 7446- 746 T60- 923
Sample Size 0 1 i 23 1]
77-1 M Mean Length 563 795 851
(7/4 - 12) Sul. Error 10 33 19
Range 470- 638 760- 830 T705- 983
Sample Size 7 2 0 15 0
F  Mean Length E43
Std. Error ki
Range T71- 900
Sample Size l 0 0 25 i
4 - 18; M Mean Length 556 690 BGs
2,23, 27 Std. Error 16 33 27
(7713 - 822) Range 457- 680 594- 777 T49- 994
Sample Size 18 3 0 Y 0
[ Mean Length 785 B3
Sul. Errar - 11
Range T85- 785 TA5-914
Sample Size ] 1 4] 18 i
Seaszon M Mean Length 568 731 B35
Range 425-718 594- R0 T00- 998
Sample Size T 23 i 50 i}
F  Mean Length 750 L]
Range 729- 785 T35- 967
Sample Size ] 4 0 i (i
1998 %  @30-T7 M  Moean Length 543 HEF 794
Std. Error 13 (3 27
Range 420- 641 S68- 780 Td5- §17
Sample Size 18 17 0 3 0
F  Mean Length 26 852
Std. Error 28 24
Range 6h12- Ba0 TH8- 0035
Sample Size 0 7 0 4 0
6 M  Mean Length 539 689 785
Sud. Error 21 20 -
Range 465- 591 581- 832 T85- 783
Sample Size 5 11 0 1 0
-Continued-
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Table 5. (page 3 of 5)

Year Sample Dates Sex Ape Class
{Stratum Datus) 1.2 (4) 1.3 (5) 2.2 (5) 1.4 (R) 1.5({T
1098 76 F Mean Length 730 843
(cont.)  (conmi) Std. Error 21 13
Range 690- 760 T83- 874
1ogt 771819 M Mean Length 497 757 803
(715 - 720) Std. Error 48 74 24
Range 415- 380 (40- 895 - 915
Sample Size 3 3 0 12 0
F Mean Length 844 816
Std. Error 23 23
Range 805- 905 (55- 955
Sample Size 0 4 0 10 0
7124 M Mean Length N0 800 915
(7 - 417 Std. Error 60 - 28
Range 440 560 810- K00 860- 991
Sample Size 2 1 0 4 0
F Mean Length 852
Std. Error 8
Range 790- 890
Sample Size 0 0 G 15 [
20009 /4.5 M Mean Length 529 731 871
Std. Frror 23 43 16
Range 490-580 650-835 7R5-965
Sample Size 4 5 0 14 0
F Mean Length 765 346
Std. Error 12 13
Range 740-785 T25-945
Sampie Size 0 4 0 24 0
719,21 M Mean Length 585 700 845 940
Sid. Error 85 04 15 .
Range 500-670 600-820 770-940 94()-940
Sample Size 2 3 0 3 1
' Mean Length 330 807 838
Sid. Eiror - 19 28
Range 380-580 770-830 800-980
Sample Size [ 3 i) f 0
2001 6/30-7/2 M Mean Length a2 638 TRE
(6/15-7/6) Std. Error 6 15 T2
Range 596-608 584-736 684-925
Sample Size 2 9 0 3 0
[ Meun ! ength 792
std. Lrrer -
Range 792-792
Sawple Size 0 { 0 | 0
-Continued-
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Table 5. (page 4 of 5)

Y ear Sample Dates Sex Age Class
{Stratum [ates) L2104 1.3 (%) 2.2(5) 1.4 (&) 1.5 (7}
2001 T/8-10 M Mean Length 551 (58 870 820
{cont)  (7/7-12) Std. Error k1 16 29 2
Range 315-587 605-687 THT-965 £20-820
Sample Size 2 3 0 6 I
F Mem Length BO& BTG
Sid. Error 21 18
Range T34-R73 §33.914
Sample Sixe 0 0 0 8 2
7/13-14,17-18,25 M Mean Length 535 765 BET 1015
(7713 - 828) S1d. Error 47 - 23 -
Range 4b1-622 765-T65 242960 1015-1015
Sample Size 3 | 0 5 i
F Mean Length 458 B45 B0
Std. Error - 17 ]
Range 458458 767-907 B78-R38I
Sample Size ] 0 0 il 2
Season M Mean Length 568 (48 848 903
Ranpe 461-H22 SR4-705 684-065 820-10158
Sample Size 7 15 0 14 2
F Mean Length 4358 e 77
Runge 458-458 T34-907 B38-914
Sample Size 1 0 0 19 4
002 6/25 - 30 M Mean Length 492 663 793
(6/15 - 30) Sud Error 9 14 11
Range 402- 580 592- 761 615- 940
Sample Size 27 14 0 42 0
F  Mean Length B55 B83
Std Error |2 19
Range T47- 950 816- 928
Sample Size 0 0 0 12 5
71 -3 M  Mean [ength 474 708 B35 939
{71 - 6) Std Error 4 I6 14 3l
Range 470- 478 668- 580 670- 944 8- 970
Sample Size 2 13 ] n 1
F  Mean Length 709 43 #98
Std Error &7 1o 9
Range £42- 775 630- 930 B66- 925
Sample Size i 2 0 29 7
0 - 14 M Mean Length 470 696 437 Bal
(77 - 15) Std Error pai 16 17 30
Range 372- 309 613- 76l T20- 955 El11- 914
Sammple Size 5 [l 0 16 3
F Mean Length 343 Bi7 B95
Std Error + i i
Range 543- 543 T64- 935 B93- 897
Sample Size 0 ] 0 24 2
-Continued-
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Table 5. (page 5 of 5)

Year Sample Dates Sex Age Class

{Stratum Dates) 1.2 (9) 1.3 (5) 2.2 (5) 1.4 {6} L5(T)
2002 77 -21 M Mean Length 462 696 6 903
{eont.) (M16-22 Sud Ervor in 16 1% -
Range 362- 621 $ER- TR7 716- 894 003- 903
Sample Size 7 12 { 8 |
F Mean Length 534 033
Sid Error 12 16
Range 773-914 B396- 973
Sumple Size 0 t] 0 12 -

24 27,30 - 31, M Mean Length 46l R]

81-2,8 Sud Errosr - 29

(7/23 - 9720) Range 460- 460 601- BOT
Sample Size i i3 0 0 0
F  Mean Length B4l BTH
5td Error & -
Range 800-897  B78-K78
Sample Size 0 Q 0 12 1
Season M Mean Length 481 653 818 &9l
Range 162- 621 5BE- B8O 635- 955 E11-970
Sample Size 43 55 ¥} B8 6
F Mean Length 648 £41 £08
Range 543-775 k0= 950 816-973
Sample Size 0 3 0 9 19
Grand Total * M Meun Length 558 700 il L ET 910
Range 457-775 §75-885 E00-0i00 GH9-998 E12-1010
Sample Size 130 118 1 181 25
F  Mean Length 514 2 842 893
Range 425-645 634-879 640-967 G5%- 1000
Sample Size 24 28 Y 260 60

representing the original estiamted ASL compaosition of escapement are located in Appendix XY,

some or all of the sirats.

from those sums.

72

"Senson” mean lengths are weighted by the sscapement passage in cach stratum,

Results represent the revised estimated ASL composition of escapement, results

Sampling dates do not meet criteria for estimating escapement percentages for

The weir washed out in 1998, ASL composition of escapement was not determined

The number of fish in the "Grand wwl” are the sum of the "Season” tals; percentages are denved



Table 6. Age and sex of chum salmon at the George River weir based on escapement sarples
collected with a fish trap, *°

Year Sample Dates  Sample Sex Ape Class
(Stratum Diates) Stze 0.2(3) 0.3 (4) 0.4 (5) 0.5 () Total
kse " Lse, Ya Esc. k] Esc. Y Esze. %
o9 62221 47 M 0 0.0 401 10.6 1,295 4. 23 .4 1,541 51
&% - %) F 40 2.1 B 113 W50 25.5 a a.0 1.h5% 48.9
Subtoral 80 2.1 1112 LI 2,264 9.6 243 6.4 3,798 100.0
U6 177 M & 0.0 1,804 i 1,968 339 i3 0.6 3.R04 655
(823 - ) P _ G 09 1,15 152 HEE 153 i o0 0o us
Subintal 4] 08 2910 03 2453 492 13 i3 5805 164,00
M a1 % 50 2 T} 0.8 W& 16.5 25 1.4 5 0.5
179 13) F 75 i3 T 31.8 325 143 0 __od 1125 0.5
Sublatal 128 5.5 1.428 62.6 J00 304 25 Al 2,176 HE)
e .17 203 M 11 0.5 744 33.0 388 17.2 s} on 1.143 50.7
(7418} F 56 1% 743 330 11l 13.8 0 ap LD 443
Subtotal a7 10 1,487 66.0 99 310 o (] 2353 1000
106 6% M 0 0.0 645 12.1 143 8.7 0 0.0 789 478
(T19-21) F n 4.3 574 43 25 1Lo f o4 360 52.1
Subtotl 72 4.3 1.21% FAR'] 358 1.7 o] oo 1,649 [T
T25-26 178 M [ 00 1,358 IR7 303 8.4 43 [} 1,745 RN
(7723 -912) Foo___ & o0 1,500 418 165 10,1 [ 00 1,858 5.7
Subtotl 0 0.0 2,90} B3 Hhl i85 43 1.1 1613 10,6
Season 765 M 61 0.4 54694 0.5 4,471 2.7 343 1.9 10,571 54.5
F 183 ).} 5470 203 3068 15.1 0 0 6,822 455
Toul Jlo 1.3 1.al6 508 7417 36.8 130 1.8 19,393 1000
1997 G4, 1= 01 95 M ] .0 Add 211 625 2.0 41 L1 1,109 57.9
(615~ 712} F a 0.0 302 158 484 253 10 1A HOT 2.0
Subtotal 0 0o T4l 189 1,100 7.8 u iz 1916 100.0
M4-18 140 L%l a 0.0 180 .5 387 3 13 11 TR 62.6
(713 -19) F 0 0.0 el Il 2] 14.7 7 05 66 37.4
Subiotal 0 0.0 Gih 5186 571 458 ) |6 1,246 100.0
PR e 143 M [+] 00 439 IER 421 76 9 1] KoY 57
(7020 25) F 0 00 ME 27 J08 63 a i 654 429
Subtotal 4] 0.0 TRS 351.5 TH 479 9 It 1,523 100.0
aF-31 125 M L] 0.0 257 1.4 171 5.6 0 0.0 428 4.0
(7726 - Bi1) F 1 16 m 256 54 80 5 o8 24) 36,9
Subtotsl il 1.6 428 64.0 115 316 5 Us ai? 1000
hid -6 30 M 0 2.0 7% 0.0 42 16.7 [+} 0.0 113 LT
B2-7 E o 0 110 433 H 16,0 V] i 115 533
Subtetal 0 0o 186 733 &7 b % g 11} 253 LKLD
BIG- )3 ik M 16 53 40 13.1 16 53 0 a0 71 ny
(R - 2110 F 16 52 197 5.8 16 R B 1 29 ThA
Subtotal 32 0.5 237 759 i2 10,5 ] od 00 il
Season 641 | 16 0.2 1,635 17 ) i3 b 0 1.1 1,376 §7.2
F 1} .4 1,402 .7 O 15.] 2 0§ 21,531 42.8
Totl 42 0.7 3.087 514 1,152 463 95 Lo 590y 100.0
1998 % plx0- 71 166 M 0.0 47.0 10.9 =] 578
F 0.0 13.7 Bd_ o od - 422
Suhtatal 0.0 ED.7 1913 0 10064
-Continued-
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Table 6. (page 2 of 3)

Year Sample Dutes Sumple  Sex Age Class
{Stutum Dates) Size 0.2 (3) 0.3 (4) 0.4 (5) 0.5 (6} Tutal
Esc. £ Esc. Yo Esc, Y Esc ) Bsg, a
1998" 5.6 156 M 0.0 570 9.6 0.0 5.7
{cont} F 0.0 276 51 .0 .'!:_l;J'_
Subtotal 0.0 Hd .6 1.7 0.6 0,391 Lo,
1999% (624 - 714) 0 M
F
Suhtotul
MT-19 194 M 0.0 299 299 0.0 .8
T F a0 159 (1% o 40,2
Sublotal 0.0 588 41.2 0.0 Lol
TER-24 198 M a8 LE ) 17.2 (K] 49.5
[7721-28) F 0.0 §4.4 16,1 ol 5.5
Subtoral 00 637 LER ] [E 1] [EiR]
§72-3 133 M 00 117 15.0 0.5 48.2
{7/29-8/6) ¥ 0.0 378 14.40 L] 1.8
Subiotal 0.0 70.5 254 0.5 100.0
9 2% M 00 LN I 111 0 46,2
[RIT-25) F ap 269 260 i1} $14
Suistotal o 0.0 S04 R 1680,
Season 611 M
F — — — -
Towml! 11,552
2000 4.6 67 M 0 0.0 193 239 531 413 & 1.5 i3 687
{6015 - 7T) F 0 0.0 am e 165 134 [T 185 0
Subtotal ¥ 0.0 495 403 06 567 k) 30 1,228 iR
M- 12 L7 M 1R 1.3 230 pirs | 275 26.3 iR 1.3 551 32.6
[ T8 - 16} F 4] [{] 238 228 57 246 i] no 495 474
Subtotal 15 i8 a17 45.6 £12 0.0 % 1.8 1,046 100.0
720,24 - 25 86 M o 0.0 200 4.4 268 314 0 0. 476 558
{717 - 20) F o 0 218 256 159 186 1] 0 Lhr 442
Subtotal o [EEI] 427 00 417 500 a 1] 8253 LK
WIR-30 25 M 15 4.0 73 0.0 15 4.0 0 0.0 b2 i N
(7727 - 943) F 14 4.0 161 44.0 87 14.0 i] 0.0 263 THO
Subiolal 29 3.0 234 64.0 102 28.0 0 0 65 10,0
Season 235 M 3 1.0 H13 233 1,089 3.2 37 1. 1,972 56.5
F 15 0.4 519 214 [t 19} 14 0.5 {520 a4
Total 48 14 1,612 46,7 1,757 .3 55 16 1,492 B
THH &0, V1 25 M a 0.0 184 24.0 g 44.0 0 0.0 446 6RO
(6715 - 7/4) o ] a,n 0 u.n 219 11,0 0 .0 X9 320
Subtetal 0 0 164 4.0 521 T 0 an GRE HIG.0
o0, 1304 100 M 0 0.0 1,050 4.5 1,242 2.0 0 a0 21152 515
(745 - 15) F o 0.0 14128 4.0 4 125 0 0,0 1992 465
Subtotal it 0.0 1074 455 1,20 “1.5 [ 0.5 4,154 100
MiT-19 201 M 0 6.0 785 10.8 177 10 0 0.6 a2 178
(716 -21) F o 0.0 1,202 47.3 150 148 a o 1.582 612
Subiatal 0 0.0 1,087 78.1 557 RN 0 0.0 2544 106.0
-Continued-
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Table 6. (page 3 of 3)

Fhe weir washed out in 1998, A5L composftion of escapement was not deteimined.

The number of {ish in "Season” summiaries are e sirata sums; "Sezson” percenlupes are derived from the sums

Sampling dates do nol meet crlers for eitimateng excapensest percontages for some ar 2ll of the sirata.

78

The numher of fizh in the "Grand Tom!" are the sum of the "Season” wials: percestsges ure derived fom those sums,

Year Sample Dates Sample Sex Age Clazs
(Stratum Dales) Size 0.2 (3} 0.3 (d) 0.4 (5) 0.5 {6) Tatal
Esc. % Esc. “% Esc. % Fae. % Eic %
2001 Tr24 - 25,17 201 M 0 e u3n iz 151 6.5 [+] (FLi] 1,082 464
{eont) (77212 - 2%} ¥ ] 1.0 10124 418 31 9.5 0 __n_u_ 1,256 517
Subtotal 0 0.0 1954 81.6 R4 1.4 o e )} ] 100.0
Ti31,872-3,5, 10 155 M 0 0.0 S 221 13 64 o 0.0 62l 185
(70 - W19 F 0 0.0 1,005 574 124 T _.{_ ; o 1,129 B4.5
Subteial 0 0.0 1,513 L] 7 115 0 ] 1,750 1000
Season 731 M 0 0.0 3A37 9.6 1985 17.1 0 o 5,422 46.7
F 1 04 4159 6.7 1920 )6k n 0.0 6,179 533
Toml 0 0.0 7.696 66.5 15805 LEN ] 0.0 11.601 IO
2002 62427 200 M ] 0.0 110 19.5 -7 418 16 1.6 £73 1.4
(615 - 19) F L] a0 a2 5.5 280 260 ____L'_l__ 1.0 406 1.5
Sulrtistal a 0.0 Lk 28.0 27 675 4% 4.5 1,077 100.0
Ti1-4,6 218 M 17 0.9 455 248 555 305 17 a9 1,044 6.9
(60 - T8 F 0 0.0 i 20,2 421 i) ____,_Q_ 0o T 431
Subtotal ir 0.9 815 450 w76 512 17 a8 1,E35 100
10~ 13 193 M 47 246 471 259 415 228 10 0.5 Q44 51.8
(T9-15) F 10 0.5 472 259 157 i 9 0.5 rird 48,1
Sublotat 57 LR G 1.8 B2 4.0 19 1.0 1 &2 .o
TT-19 121 M 20 10.5 175 204 130 152 4 a5 190 44,0
1716 -21) F 45 531 mn 2.5 138 157 0 08 458 514
Suhtotal 153 15.7 453 329 265 0.9 4 a5 Liy 1041.0
14 -27 58 M 51 14 82 18.2 L] E 0 o 184 40.%
[172) - 28) F 57 1.5 14% 329 02 0 =X 67 4.1
Subtatal j08 ng 211 5.0 113 a og 452 100,00
T35 -85 [} M a2 12.3 100 20.0 1 6.2 (] [ 200 40,0
[T/ -2 F 38 7.7 177 35.4 45 168 a 00 101 g
Subtotal 100 0.0 k) 35.4 (RS 3. B 1§ 501 1004
oo 255 M 267 4.1 1,494 28 1.630 149 54 3 3445 527
F 148 2.3 1,538 1.5 1169 Fi L] 42 07 3,098 473
Tolzal 416 6.4 3,632 463 2.50% 458 g6 [ 6,543 1 DL
Grand Towl * 1737 M 177 0.8 13,957 284 11,052 224 k| 1.1 15 KRG 514
F 472 1.0 14,423 193 8325 16,9 b 2 1,337 474
Talal Al 1.7 25345 1.7 15,361 w3 LIRS 12 49213 1L
Y The number of fish i esch sratum age ssd sex categary are derived Gom the sample pereestages: discrepancies in suins
sre aribuied so rousiling crmors,
13



Table 7. Mean length (mm) of chum salmon at the George River weir based on
escapement samples collected with a fish trap.”

Year Sample Dates Sex Age Class
{Stratum Dates) 0.2{(3) 0.3(4) 0.4 (5) 0.5 (6)
1996 6/22 - 23 M Mean Length 616 615 644
(6/15 - 28) Sil. Frror 25 G 37
Range 553- 702 589- 675 573- 698
Sample Size 0 5 16 3
F  Mean Length 598 556 590
Sid. Error - 6 8
Runge 598- 508 516- 589 544- 623
Sample Size 1 10 12 0
75 -6 M Mean Length 601 616 613
(6/29 - 7Ry Std. Error 5 5 -
Range 509- 703 526- 089 613-613
Sample Size 0 55 60 |
F Mean Length 553 562
Std. Error 5 8
Range 494- 619 459- 657
Sample Size 0 34 27 0
T M Mean Length 595 608 609 577
(7/9-13) S1d, Grror 6 8 8 -
Range 589- 601 521-702 548- 650 577-571
Sanmple Size 2 28 15 ]
F  Mean Length 561 558 551
Std. Lrror 19 7 14
Range 537-598 498- 639 443- 624
Sample Size 3 29 13 ()
e-17 M Mean Length 580 596 611
(7714 - 18) Std. Emor - 5 G
Range 580- 580 442- 689 522- 679
Sample Size H 67 35 0
F Mean Length 530 563 578
Std. Error 15 4 6
Range 500- 576 474- G35 499- 640
- Sample Size 5 67 28 0
720 M Mean Length 590 595
(119 -22) std. Frror 6 21
Range 548- 653 548- 689
Sample Size 0 27 G 0
F Mean Length 598 556 590
Std. Error - 6 8
Range 598- 598 516- 589 544- (623
Sample Size l 10 2 0
-Continued-
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Table 7. (page 2 of 8)

Year Sample Dates Sex Age Class

{Siratum Dates) 0.2 (%) 0.3 {4 0.4 (5) 0.5 (6)
1996 7725 - 26 M Mean Length 585 589 583
{cont.} (7723 - 9/10) Std. Error 4 10 4]
Ranpe 522- 051 523-678 542- 623
Sample Size 0 69 15 2

F  Mean Length 545 56]

Std. Error 4 &

Range 483-614 506- 641
Sample Size 0 74 18 0
Season M Mean Length 592 585 614 626
Range 580- 601 442- 703 522- 6E9 542- 698
Sample size 3 251 147 7

F  Mean Length 560 552 570

Range 496- 598 460- 639 443- 657
Sample size 12 238 107 0
1997 74, 7- 11 M Mean Length 572 608 635
(6/15 -7/12) Std. Error 9 7 14
Range 465- 628 526- 678 620- 649
Sample Size 0 21 30 2
F Mcan Length 552 564 570

Std. Error 7 6
Range 505- 599 500- 625 570- 570
Sample Sive 0 15 24 1
T4 - 18 M Mean Length 562 588 G617
(713 -19) Std. Error 4 4 22
Range 508- 632 530- 667 595- 639
Sample Size 0 58 59 2
F Mean Length 536 541 605
Std. Frror 4 b -
Range 453- 613 483- 602 605- 605
Sample Size 0 42 28 1
7/21-24 M Meen Length 556 579 64
(7720 - 25) Std. Error 4 6 -
Range 515- 629 501- 667 564~ 364
Sample Size 0 47 45 |

' Mean Length 536 565

Std. Bror 4 5

Ringo 479- 580 Al4-A19
Sample Size 0 37 33 0

-Continued-
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Table 7. (page 3 of 8)

Year Sample Drates Sex Age Class
(Stratum Dates) 0.2({3) 0.3 (4) 0.4 (5) 0.5 (6)
1997 7427 - 31 M Mean Length 559 570
{cont.)  (7/26-8/1) 5td. Error 4 6
Range S00- 641} 519- 641
Sample Size 0 48 32 0
F  Mean Length 506 515 547 563
51d. Error 4 5 il -
Range 502- 509 477- 587 4594- 595 563- 563
Sample Size 2 il i I
g4-06 M Mean Length 549 581
(8/2-T7) Std, Error A 14
Range 521- 592 538- 613
Sample Size 0 9 5 0
F  Mean Length 519 527
Std. Error B 8
Range 478- 579 514- 540
Sample Size ] 13 3 0
&10-13 M Mean Length 514 540 595
(4/8-9/10) Std. Error 43 i2 13
Range 471- 557 508- 578 582- 607
Sample Size 2 5 2 1]
F dean Length 503 516 514
Sud. Error 22 g 8
Range 481- 524 372- 576 506- 522
Sample Stre F 25 2 0
Season M Mean Length 514 361 k| 621
Range 471=- 557 465- 640 301- 678 S6d- 649
Sample Size 2 |88 173 5
F  Mean Length sll4 515 558 576
Range 481- 524 372- 615 483~ 625 563- 605
Sample Size 164 100 3
1998 6/30- 7 M Mean Length 581 607
Std. Error 3 9
Range 511- 643 540 706
Sample Size 0 78 18 L]
F  Mean Length 555 5064
Std. Error 3 8
Range 508- 608 503- 624
Samgple Size 0 56 14 0
-Continued-
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Table 7. (page 4 of 8)

Y car Sample Dates Sex Age Class
(Stratum Dates) 0.2(3) 0.3 i4) (.4 (5} 0.5 (6)
998" 7s5-6 M Mean Length 587 616
{cont.) Sid. Ermor i T
Range 513- 669 555- 654
Samgple Size it 89 15 0
F  Mean Length 557 573 560
Sid. Error < 11 -
Range S10-614 515- 620 560- 560
Samgpile Size Q0 +3 i ]
1999* TiT-19 M Mean Length 513 593
(715 - 20) Sad. Error 3 4
Range 510- 630 525- 660
Sample Size 0 S8 58 0
F Mean Length 547 559
Sid. Error 3 fi
Ranpe 495- 600 515- 595
Sample Size 0 56 22 0
T23-24 M Mean Length 5RO 596 590
{721 -28) Sid. Frror 4 5 10
Range 500- 650 525- 655 580- 600
Sample Size 0 62 34 2
F Mean Length 552 563
Sud. Error 3 &
Range 480- 605 495- 665
Sample Size 0 68 12 0
82-3 M Mean Length 572 575 575
(7/29 - B/6G) Std. Error 3 5]
Range 505- 650 505- 630 575- 575
Sample Size 0 63 9 1
F  Mean Length 536 553
Std. Error 3 [
Range 480- 595 480- 605
Sample Size 0 73 27 0
29 M Mean Length 554 381
(877 - 9120) Sud. Error 17 13
Range 455- 600 540- 625
Sample Stz 0 6 [ 0
F  Mean Length 339 507
Sud. Error [{4] 7
Range 500- 570 480- 530
Sample Size 0 7 7 0

-(ontinucd-



Table 7. (page 5 of 8)

Year Sample Dates Sex Age Class
{Stratum Dares) 0.2 (3) 0.3(4) 0.4 (5) 1.5 (6)
2000 74,6 M Mean Length 579 608 605
(6/15-7/7) Std. Ermor 5 6 -
Range 545-610 345- 660 605- 605
Sample Size 1] 16 4 1
f  Mean Length 576 587 580
Sul. Error 11 I =
Range 520- 665 555- 635 580- 580
Sample St 0 11 9 l
7110, 12 M Mean Lenpth 570 576 604 520
{7/8 - 168) Std. Error - 5 & -
Range 570- 570 545- 610 565- 645 520- 520
Sample Size 1 13 15 i
F Mean Length 552 372
Std. Error 7 5
Range 490- 580 S45- 000
Sample Size 1] 13 I 1]
T2, 24, 25 M Mean Length 575 GO0
(717 - 26) Sid. Error 6 8
Rangs 520- 640 320-675
Sample Size 0 21 . U
F Moan Length 355 561
Std. Error 0 6
Range 495- 615 500- 585
Sample Size 4} 22 16 0
28 M Mean Length 570 598 575
(7/27- 9/53) Sid. Error 20 -
Range 570- 570 540- 645 575- 575
Sample Stee 1 5 1 0
F Mean Length 555 546 565
Sud. Error - 7 12
Range 555- 555 510-575 530- 610
Sample Size 1 11 fi 0
Season M Mean Length 37 579 G603 562
Range 570- 570 520- 645 520- 675 520- 6035
Sample Size 2 53 72 2
F Mean Length 555 558 572 580
Range 555- 555 490- 665 500- 635 580- 580
Sample Size 1 a7 45 1
-Continued-
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Table 7. (page 6 of 8)

Y ear Samgple Dates Sex Age Class
(Stratum Dates) 0.2(3) 034 0.4 (5) 0.5 (6)
2001 6/30, 7/1 M Mean Length 566 590
(6/15-T/4) S1d. Error 15 10
Range 508- 600 555- 638
Sample Size 0 & I 0
F Mean Length 549
Sid. Error 12
Range 4%4- 602
Sample Size 1] 0 3 0
TR, 10, 11,13, 14 M Mean Length 573 592
(/5 -15) S1d. Error 4 4
Range 521-645 518- 681
Sample Size 0 49 58 0
F ' Mean Length 547 36
St Error 5 4
Ranpe 461- 606 491- 631
Samgple Size 0 48 45 0
TN7-19 M Mean Length 568 582
(7116 -21) Sud. Error 4 7
Ranpe 491- 678 523- 623
Sample Size 0 62 ) 0
F  Mean Length 545 564
Stek. Error 4 [
Range 320- 670 493- 625
Sample Size 0 95 k1] 0
7i24,25, 27 M Mean Length 556 578
(7722 - 29) Sid. Error 3 3
Range 497- 621 518- 657
Sample Size 0 20 13 0
F  Mean Length 527 546
S1d. Ermror 3 7
Range 422- 582 487- 618
Sample Size 0 a8 20 Q
731, 82,3,5, 10 M Mean Length 565 571
{7730-9/19} Sid, Emror 5 'J
Range 455- 635 523- 635
Sample Size 0 43 10 0
F Mean Length 535 541
Sid. Error i 12
Range 470- 597 494- 640
Sample Size 0 59 11 i
-Continued-
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Table 7. (page 7 of §)

Y ear Sample Dates Sex Age Class
[Stratum Dates) 0.2(3) 0.3 (4) 0.4 (5) 0.5 (6)
2001 Season M Mean Length 566 588
(cont.) Runge 455-678 518- 681
Sample St 0 242 106 0
F  Mean Length 538 555
Runge 320- 670 437- 640
Sample Size { 320 114 0
2002 024 - 27 M Mean Length 292 Gl 639
(615 - 29) Sud. Error 5 i 15
Range 528-639 518- 682 616- 667
Sample Size O 39 83 3
F  Mean Length 555 586 586
S1d. Emror g 3 I4
Range 444- 607 547- 650 S51- 645
Sample Sire 0 17 52 6
T -4,6 M Mean Length 516 394 66 626
(6/30 - 7/8) Std. Eror 19 4 -+ 1
Range 497- 535 544- 679 553- 681 625- 627
Sample Skze 2 54 66 2
F Mean Length 560 378
S, Emor 4 3
Range 489- 613 S33- 649
Sarple Sies 0 -4 50 0
70-13 M Mean Length 348 579 G0 378
(79 - 15) Sid. Error 10 4 b1
Range 515- 575 519- 655 528- 665 578- 578
Sample Size 5 50 S 1
F Mean Length 484 545 563 548
S, Emor - 3 i -
Range 484- 484 474- 601 465- 623 548- 548
Sample Size 1 30 41 1
HiT-19 M Mean Length 534 573 592 562
(7716 - 21} Sid. Eror T 4 7
Range 436- 577 4T4- 677 507- 658 562- 562
Sample Siee 20 39 29 |
F  Mean Length 511 537 562
Sul. Error 9 4 5
Range T6- 557 435- 612 503- 631
Sample Sizg 10 62 i Q
-Continued-
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Table 7. (page 8 of 8)

Year Sample Dates Sex Age Class
{Siratum Dates) 0.2 (3) 0.3(4) 0.4 (5) 0.5(6)
2002 7424 - 27 W Mean Length 538 575 597
(cont.y  (7/22-28) Std. Frror 7 6 12
Rauge 506- 575 518- 625 522- 648
Sanple Sive 10 16 10 9
F  Mean Length 510 532 535
Std. Enror 8 6 9
Rinwge 459- 54 480- 602 490- 592
. Sample Size 11 29 12 0
T/30 - 8/8 M Mo Lent 526 546 609 598
(7729 - 9/20) Std. Error 9 10 2] -
Range 465- 554 501- 609 559- 660 59%. 508
sample Size 8 13 4 1
F Mean Longth 517 526 553
Std. Error 9 5 9
Range 486- 537 490- 570 514- 605
Sample Size 5 23 11 0
Season M Mam Length 534 582 602 612
Rimge 436 577 474- 679 507- 682 562- 667
Sarmple Size 45 211 236 g
F  Mecan Length 510 544 570 577
Range 459- 557 435-613 465- 650 548- 645
Sample Size 27 225 196 7
Grand Total * M Mean Length 552 576 598 587
Range 471-601 465-703 501-689 542-698
Sample Size 47 508 414 10
F Mean Lengih 533 547 566 579
Range 481-614 372-639 433-657 563-605
Sample Size 28 602 355 8

or all of the strata

from those sums.

&3

"Season”" mean lengths are weighted by the escapement passage in cach stratum.

The weir washed out in 1998, ASL composition of escapement was not determined.

Sampling dates do not meet criteria for estimating escapement percentages for some

The number of fish in the "Grand total" are (he sum of the "Season” tofals; percentages ere derived



Table 8. Age and sex of coho salmon at the George River weir based on escapement

samples collected with a fish trap.™

Year Sample Das=s Smple Sex Age Class
(Straiam Dates) Size 1.1 {3} 1.1{4) 3.1 {5) Toml
Esc. % Esc. % Esxc. % Ex. %

1996 The weir was nof operstiosal fhrough coho season @ 1996,
1997 47, 10-12 ] M g 0.0 T 56,7 21 1.7 743 583
(7020 - B16) F 0 0.0 411 41.6 0 (1] 53] &7
Subeotal 0 0o 1,253 23 k| 1.7 1274 1 CHRAR
R20- 26 71 M U 0o 1,829 4.8 Al 1.4 | 568 662
(&7 =281 F 4] 0.0 214 314 9 1.4 054 138
Subiaial o 0.0 743 972 ™ 28 2822 | DO
E30-11, Wi-4 71 M 210 4.1 2,522 453 i} 0.0 712 a4
(/29 - W20) F ] 0.0 1312 452 70 1.4 1382 46 6
Suhinial 210 4.1 4,884 94.5 70 1.4 5,114 1060
Scason 20 M el 1] 23 5,072 151 al o.r 53483 5.0
F 1] 0.0 31,757 LIt ] 110 1.2 1,867 420
Tatal 06 3 8,829 959 171 19 9210 100.0

199E The wedr was nol operational throagh coho season in 1993,
1999 B28- 30 107 M 108 4.7 978 4210 195 A 1283 551
(7720 - Bi21) ¥ ol s 674 9.0 14K 150 1043 44,9
Suhaosal 130 16 1,652 T £43 134 2,115 1000
W2-4 g it | 50 11 1,057 42.4 A54 2.2 1661 ot,7
(31 - ) F U (o] 63 53 201 A1 il 333
Swhooeal 0 20 1,607 61.7 755 ny 1AM (L]
%10, 12-13 i32 M 1] L] 1,645 401 Ga3 16.7 2317 568
7 - W) F 62 1.5 1241 303 =5 1.3 1.7 432
Suhiotal 62 1.5 1,586 0.5 1,143 280 4,0 | oG
Seann 333 M 155 1.2 1 6RO 4.3 1,432 16.0 52T 19.1
F a4 0.9 1544 8.5 1,01% 1.4 1643 40,9
Totsl 243 7 o124 R 1447 274 o4 1060
2000 B3I 150 M 1] 0.0 1931 504 2 7 1,953 [
(M2 -8/18) F 43 1.3 1,257 L0 21 1,6 1,302 4
Subtoi] 43 1.3 1,168 97.3 43 13 3,253 | Wbk
Bi21-22, 24 (B L] M 107 it ] 2493 60.3 I} 0.0 2,600 G4
(819 - 26) ¥ 2] 1,0 1,30 37.1 0 0.0 1,331 BT
Subtotal a7 16 4,024 97.4 0 0o 4,131 ([
129 .10 99 I 1] LNt} 1,762 455 T i L4 475
{8727 -9720) F n 0.0 2,035 52.5 1] ] 2,036 515
Subitotal o 0.0 1,798 L] T 2.0 1876 | E
Semsem 165 | a7 09 i, 86 549 ({11 0.9 6,393 568
F =3 0.4 4 Bild 427 22 0,2 4,865 3.2
Tatal 150 1.3 10,750 916 122 A 112462 ([CiT]
o0l 24, T8-30 148 M &5 a7 109 Iy 1,872 149 5,956 473
{727 - 971} F ] 0.0 4,154 333 2,382 15,9 £, 656 17
Subioital 25 0.7 H,153 655 & 254 1.5 12,592 1 ok

-Continued-
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Table 8. (page 2 of 2)

Year Sample Dates  Samaple Sex Age Clasy
[Strasum Cates) Sime L1 21048 3.1(5} Toul
Em. % Ese. % Ese. %% Ese. %
20 W4T 135 M 7 i) L] ing 145 148 431 459
(comt} (932-9) F 1] 0.0 120 L6 21 215 33 N
Subtoml 7 o7 618 610 156 363 983 100.0
1215 EE M 5] 23 215 26.1 Had 102 JIE 156
{910 - 20) F [} 0 156 412 150 182 506 61.4
Subewoal 19 23 L | a3 134 B4 B4 [l i)
Seasin n M 1R} 0.8 4,512 4 2102 |46 8.725 44.7
| L1 oo 4,930 341 1743 19.0 7473 533
Totnl m aB G442 (LX) 4, E45 116 14,358 V0.6
001° AiE-8 1) M 0.0 7 L] K18
{615 - BI16) F [(Ri} 18.2 0.0 |82
Subineal 0.0 0.y 8. 10:0.0
223 - 26 55 M a.n 18] 9.1 T
(&7 - 300 F 0.0 273 1.8 0
Suhiotal 0.0 5.1 ([R] 100
Wi [ 15 on 86,7 o0 6.7
(B3 - W20y F (1] 313 0.0 33.3
Subioal oo 100.0 (V] 00,0
Sensan 7 M
]T
Subiol 6,759
Cirand Total ! 127% M 573 13 19293 443 1,700 3 21,568 54.1
F 127 0 15,959 36.7 1890 5.9 19,978 45.9
Towl Toa 1.6 15292 100 T540 174 41,542 1000

The number of fish in each stratum age and sex category are derived from the sample percentages; discrepancics
in sums are attributed to rounding errors.
The number of fish in "Season” summarnics are the stratn sums; “Season” percentages are derived from the sums.

Sample sizes do not meet critenia for estimuting escapement percentages for some or all of the strata.
The number of fish in the *Grand Total" are the sum of the *Season® totals; percentages are derived from those sums.
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Table 9. Mean length (mm) of coho salmon at the George River weir based on

escapement samples collected with a fish trap. *

Year Sample Dates Sex Ape Class
(Stratum Dates) 113} 2.1(4) 3.1(5)
1996 The weir was not operational through coho season in 1994
1997 - T, 10-12 M Mean Length 528 534
(7420 - 816) Std. Error 9 -
Range J83- 0135 534- 534
Sample Size 0 34 l
F Mean Length 541
Std. Error 9
Range 456- 632
Sample Size 0 25 0
8720 - 26 M Mean Length 554 587
(8/17 - 28) Std. Error fi -
Range 456- 651 587- 587
Sample Size 0 46 I
F Mean Length 562 558
Std. Brror 7 -
Range 483- 631 358- 558
Sample Size 0 23 I
8730- 31, 973-4 M Mean Length 3649 356
(B/29 - 9/15) Std. Error 19 9
Range 541- 606 425- 653
Sample Size 3 i6 o
F Mean Length 571 595
Std. Error 3 -
Range 527- 651 595- 595
Sampie Size 0 34 1
Season M Mean Length 569 351 509
Range 541- 006 183- 653 534- 587
Sample Size 3 116 2
F Mean Length 564 581
Range A56- 651 558- 595
Sample size { 32 2
1998 The weir was not operational through coho season in 1998,
-Continued-
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Table 9. (page 2 of 4)

Y ear Sample Dates Sex Ape Class
{Stratum Dates) 1.1(3) 2.1(4) 3.1 (5)
[ 999 E/23-31 M Mean Length 497 528 518
(7/28 - 831) Sed. Error 6 7 15
Range 480- 510 405- 605 450- 585
Sample Size 5 45 9
F Mean Length 595 547 547
Std. Error - 5 7
Range 5935- 595 495- 580 495- 590
Sample Size | 3 16
9/2- 4 M Mean Length 495 546 568
{91 - 9/6) Sid. Error 5 7 9
Range 450- 500 415- 620 5(H)- 645
Sample Size 2 42 22
F Mean Length 544 554
Std. Error 8 3
Range 445- 600 545- 575
Sample Size 0 25 8
910, 12-13 M Mean Length 550 573
(97 - 9/24) Std. Error 5 9
Range 460- 620 485- 640
Sample Size 0 53 22
F Mean Length 518 535 553
Std. Error 28 6 10
Range 490- 545 445- (K] 475- 635
Sample Size 2 40 15
Season M Mean Length 456 547 564
Range 480- 510 405- 620 450)- 645
Sample Size 7 140 33
F Mean Length 538 341 551
Range 490- 595 445- 600 475- 635
Sample Size 3 96 39
2000 813-15 M Mean Length 533 565
(7722 - B/18) Std. Errar § -
Range 415- 625 5635~ 565
Sample Size 0 g9 [
F Mean Length 558 552 540
Std. Errer 18 4 .
Range 540- 575 485- 620 540- 540
Sample Size 2 57 1

-Continued-

87



Table 9. (page 3 of 4)

Year Sample Dales Sex Age Class
(Stratum Dates) 1.1(3) 2.1(4) 3.1 {5)
8/21-22, 24 M Mean Length 497 540
(8/19 - 26} Std. Error 26 3
Range 445- 530 445- 655
Sample Size 3 70 0
F Mean Length 547
Std. Error 5
Range 470- 620
Sample Size ) 43 0
8/29 - 30 M Mean Length 562 630
(827 - 9/16) Std. Frror 5 45
Range 485- 635 585- 675
Sample Size 0 45 A
F Mean Length 557
Std. Error 4
Range 470- 625
- Sample Size o 52 0
Season M Mean Length 497 544 616
Range 445- 530 415~ 655 565- 675
Sample Size 3 204 k!
F Mean Length 558 552 540
Range 540- 575 470- 625 540- 540
Sample Size 2 152 |
2001° /9, 28-30 M Mean Length 474 560 549
(7127 - 9/1) Std. Error - 8 12
Range 476- 476 408- 637 385- 629
Sample Size | 47 22
F Mean Length 552 553
Std. Error 5 ]
Rangs 426- 625 476- 608
Sample Size 0 50 28
0/4-7 M Mean Length 562 560 579
(HZ-9) Std. Eror - 7 13
Range 562- 562 457- G35 426- 659
Sample Size | 41 20
F Mean Length 553 565
Std. Error 6 5
Range 449- 532 528- 620
Sample Size 0 44 29
-Continued-
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Table 9. (page 4 of 4)

Year Sample Dates Sex Age Class
{Stratum Diles) 1.1 (3) 2.1 (4) 3.1(5)
0/12-15 M Mean Length 5a3 573 603
(910 -22 Std. Errar 5 il 13
Range 588- 597 474- 6635 558- 671
Sample Size 2 21 9
F Mean Length 355 580
Std. Error 7 11
Range 378- 610 439- 626
Sample Size 0 18 ]
Season M Mean Length 502 366 553
Range 476- 597 408- 665 IB5- 671
Sample Size 4 [i1 51
£ Mean Length 552 856
Range 378- 632 429 626
Sample Size 0 132 73
Grand Total * M Mean Length 516 552 576
Range 480-606 383-653 450-645
Sample Size 17 571 109
F Mean Length 548 552 557
Range 490-595 445-651 475-635
Sample Size 5 462 115

of the strata.

&9

“Season” mean lengths are weighted by the escapement passage in each stratum.

Sample sizes do not mect criteria for estimating escapement percentages for some or all

"Grand Total” mean lengths are simple averages of the "Season" mean lengths.



Table 10. Aerial Survey Counts by index area for George River chinook and chum salmon,

2001 - 2002.
2001 2002
Index Area Index Area
101 102 103 104 TOTAL 100l 102 103 104 TOTAL
Live King 62 872 112 58 1,104 &3 201 94 21 469
King Redd 5 106 12 9 132 21 74 22 5 122
Mainsterm King Carcass 2 32 0 5 19 0 0 0 0 0
Live Chum 35 335 51 51 472 60 185 70 5 320
Chum Carcass 0 0 0 0 0 0
Live King 1 25 N/A N/A 26 g3 52 N/A N/A 135
King Redd 0 0 N/A N/A 0 3¢ 12 N/A N/A 42
Fast Fork  King Carcass i 1 NA  N/A I 0 0 MNA  NA 0
Live Chumn 0 0 N/A N/A 0 25 15 N/A N/A 40
Chum Carcass 0 0 NA  NA 0 0 0 NA NA 0
Live King 12 N/A  N/A  NA 2 * * * 0
King Redd 0 NA NA  NA 0 * ¥ s * 0
South Fork King Carcass 0 WA NA NA 0 * * * * 0
Live Chum 0 NA  NA  NA o * # " * 0
Chum Carcass 0 NA  NA  NA 0 * * * * 0
Live King 10 N/A NA NA 10 * ¥ * 0
King Redd 2 N/A N/A L NA 2 * * * * 0
North Fork King Carcass 2 N/A N/A N/A 2 * i * * 0
Live Chum 0 NA N/A N/A ] * * * * 0
Chum Carcass 0 NA NA NA o ¥ * * * 0
Live King 1,152 604
TOTAL Kfng R‘edd 134 164
RIVER K.mg, Carcass 42 ]
Live Chum 472 360
Chum Carcass 0 ]

N/A = Not aplicable

* = Stream not surveyed In given year

S0



Table 11. Daily, cumulative and percentage of chum and coho salmon tags recoverd and observed at the George River weir,

and tagged at Kalskag-Aniak, 2002,

Percent Tags

Cumulative Tags
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Table 11. {(page 2 of 2)

Daily Tags Cumulative Tags Percent Tags
CHUM COLIO CILUM COHO CHUM COHO
Date  Recaverd Observed Tagped Recoverd  Observed  Tagged Recoverd Observed Tagped  Recoverd Observed Tapped Heroverd Observed  Tagped Recoverd  Observed  Tagped
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2 2 [ L] a 3 us 1 Lo 1 2 1 84 ES an B 2 1"

1 1 o o a 2 o 17 o ] 1 13 ss 54 o 1 2 20

1 :] 1} ] a 4 97 19 b 1 2 16 - g¢ EH] 2 3 26

1 T [ a 2 1 2E 121 |3 I 4 IF »T a7 @9 3 3 2%

[+] @ i) il a 1 e (] 0} 1 4+ £ L1 a7 w4 1 4 3

[} [} o @ a 2 £ 121 106G 1 4 n L ar o9 z ) 14
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Table 12. Tagged chum salmon recaptured at the George River weir, 2002,

Tagging Date Date Tag Tag Adipose Travel Travel
Location TlEld Recaptured  Number Identification Punch Time (days) Speed (km/d)
Birch Tree 616 6/25 13039 ADF&G-02-green f 9 18
Birch Tree 623 6730 15551 ADF&G-02-green ¥ 7 23
Kalskag 23 629 9128 ADF&G-02-pink ¥ f i3
Birch Tree 024 W5 15624 ADF&G-02-green y 11 15
Birch Tree 624 6/30 15659 ADF&G-02-green ¥ ] 27
Birch Tree 624 6/29 15687 ADF&G-02-green y 5 i3
Birch Tree 625 Ti6 15938 ADF&G-02-green ¥ il 15
Kalskag 625 75 9259 ADF&G-02-pink ¥ 10 20
Birch Tree 6725 630 15791 ADF&G-02-green ¥y 5 Ex]
Birch Tree /26 W5 15957 ADF&G-02-preen ¥ 19 9
Birch Tree 028 713 16709 ADF&G-02-green y 15 il
Birch Tree 6/28 T2 16483 ADFEG-02-green ¥ 14 12
Birch Tree 623 Tz 16704 ADF&G-02-green ¥ 14 12
Kalskag 628 ] G414 ADF&G-02-pink ¥ 10 20
Kalskag 6/28 16 9452 ADF&G-02-pink ¥ B 24
Kalskag 6/28 T/6 9456 ADF&G-02-pink Yy g 24
Kalskag 628 FEK] 2430 ADF&G-02-pink y 5 39
Kalgkag 6/30 714 19093 ADF&G-02-blue n 14 14
Kalskag 6/30 76 4508 ADF&EG-02-pink ¥ 6 33
Birch Tree 630 7'5 17170 ADF&G-02-green ¥ 5 33
Kalskag 1 07 9716 ADF&G-02-pink ¥y 6 a3
Birch Tree W1 16 17463 ADF&G-02-green y 3 33
Kalskag mn 6 0644 ADF&G-02-pink y 5 39
Kalskag 72 " 9771 ADF&G-02-pink y 3 39
Kalskag T2 n 9846 ADF&G-(2-pink ¥y 5 39
Kalskag 3 T L0005 ADF&G-02-pink ¥ 8 24
Kalskag 74 713 L0199 ADF&G-02-pink ¥ 9 i1
Birch Tres 74 W1 18752 ADF&EG-D2-green ¥ 7 23
Kalskag 744 70 10193 ADF&G-02-pink y ] 33
Birch Tree S5 M3 13281 ADF&G-02-white y b 20
Kalskag Ti5 T2 10455 ADF&G-02-pink y 7 28
Kalskng 715 mo 10316 ADF&G-02-pink y 5 ig
Birch Tree 76 74 13669 ADF&EG-02-white ¥ ] 20
Kalskag 76 T4 11136 ADF&G-02-pink n E 24
Kalskng 76 E8! 10562 ADF&G-02-pink y 5 i9
Kalskag 70 713 10797 ADF&G-02-pink v f 13
Kalskag T 712 10687 ADF&EG-02-pink ¥ 5 ki
Kalskag 7 "2 10711 ADF&G-02-pink ¥ 5 39
Kalskag B 720 11602 ADF&G-(02-pink n 2 16
Kalskag " Mz 11328 ADFEG-02-pink ¥ 9 2
Kalskag /8 T4 11453 ADF&G-02-pink 1 ] 3
Birch Tree 78 7713 14495 ADF&G-02-white ¥ 5 i3
Kalskag 8 M3 11516 ADF&G-02-pink y 5 39
Birch Tree 18 T2 14288 ADF&G-02-white y 4 41
Birch Tree T8 "2 14289 ADF&G-02-white ¥ 4 41
Birch Tree 7/8 T2 14543 ADF&G-02-white y 4 41
Birch Tree 7/8 7412 14561 ADF&G-02-white ¥ 4 41
Kalskag T 2 11539 ADF&G-{12-pink n 4 49
Birch Tree 7% T4 14944 ADF&G-02-white ¥ 5 i3
Kalskag 719 714 11658 ADF&G-02-pink y 5 19
Kalskag 719 T4 11785 ADF&EG-02-pink n 3 3
Hirch Tree 79 713 14825 ADF&G-02-white ¥ 4 41
Birch Tree o "7 5319 ADF&G-02-green n 7 23
Kalskag 0 715 11481 ADF&G-02-pink y 5 39

-Continued-
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Table 12. (page 2 of 2)

Tagging Date Date Tag Tag Adipose Travel Travel
Location _ Tagged Recaptured  Number Identification Punch Time {days) Speed (km/d)
Kalskag i "7 12458 ADF&G-02-pink n [ i3
Kalskag T 17 12404 ADF&G-02-pink y f i3
Kalskag T 716 12452 ADF&G-012-pink n 3 39
Kalskag 712 it 12729 ADF&G-02-pink n 0 EX
Kalskag T2 716 12674 ADF&G-02-pink n 4 49
Kalskag R 22 1091 ADF&G-01-pink ¥y 6 i3
Birch Tree TG 721 21701 ADF&G-02-green ¥y ) 33
Kalskag 76 7121 1093 ADF&G-01-pink y 5 39
Rirch Tres "7 23 21814 ADF&G-02-preen ¥ G 27
Kalskag 1T 23 1324 ADF&G-01-pink ¥ 6 i3
Birch Tree M7 722 22009 ADF&G-02-green ¥ 5 i3
Birch Tree 18 T/25 22207 ADF&G-02-green ¥ ? 3
Kalskag 718 7124 2132 ADF&G-01-pink ¥y fi 3
Birch Tree W18 23 22247 ADF&G-02-green y 5 33
Kalskag 719 7725 1306 ADF&G-01-pink y ] 3
Birch Tree n9 23 12518 ADF&G-02-green ¥ 1 41
Birch Tree 7720 7728 5142 FWS-02-Fl-yellow y 8 20
Kalskag 20 7129 40710 FWS-02-Fl-orange n 9 2
Birch Tree 720 TS 5267 FWS-02-Fl-orange nfa 5 13
Birch Tree T2l 84 2704 ADF&G-01-pink y 14 12
Kalskag 724 81 4726 FWS5-02-Fl-orangs y 8 24
Kalskag TS5 T30 3000 FWS5-02-Fl-orange ¥ 3 39
Birch Tree 727 8710 23020 ADF&G-02-green y 14 12
Kalskag 2R B3 19533 ADF&G-02-Blue y 6 33
Kalskag T8 812 19514 ADF&G-02-green y 5 39
Kalskag Ti28 8/ 19423 ADF&G-02-blue ¥ 4 449
Birch Tree 729 &lo 23597 ADF&G-02-green ¥ 8 20
Kalskag 7129 &4 19440 ADF&G-02-blue ¥ 6 i3
Kalskag 7129 g4 19649 ADF&G-02-hlue ¥ i il
Birch Tree T30 83 23791 ADF&G-02-green y 4 41
Birch Tree 7131 87 19839 ADF&G-02-hlue ¥ 7 23
Kalskag 131 &5 20043 ADF&G-02-pink ¥y 5 39
Birch Tree 811 89 24194 ADF&G-02-green y 8 20
Birch Tree 8/1 &6 24094 ADF&G-02-green ¥ 3 33
Birch Tree a1 &/ 24156 ADF&G-02-green ¥ 3 i3
Birch Tree 81 &0 24493 ADF&G-02-green ¥ 7 23
Birch Tree 4 310 24813 ADF&G-02-green ¥y 6 27
Kalskag 84 &9 20426 ADF&G-02-pink y 5 i9
Kalskag a6 813 29688 ADF&G-02-pink y 7 28
Kalskag 6 812 19596 ADF&G-02-pink n t a3
Kalskng 86 312 29647 ADF&G-02-pink ¥ 6 i3
Birch Tree a6 811 25215 ADF&G-02-green ¥ 3 i3
Kalskag 88 8/15 29722 ADF&G-02-pink ¥ 7 28
Birehi Tree a9 a4 25746 ADF&G-02-green y 5 i3
Birch Tree 811 B8 25977 ADF&G-02-green y 7 23
Kalskag &1 819 29969 ADF&G-02-pink ¥ 8 24
Birch Tree 831 /6 27618 ADF&EG-02-green n i 27
Total 110
Hange 4-19 9 - 49
Mean 7 30

04



Table 3. Tagged coho salmon recaptured at the George River weir, 2002,

Tagging Date Date Tag Tag Adipose Travel Travel
Location Taﬂ!_ed Recapiured Number Identification Punch Time (davs) Speed (km/d}
Kalskag B/1 810 24189 ADF&G-02-green ¥ 9 2
Birch Tree g4 977 24854 ADF&G-02-green ¥ 4 5
Kalskag B/ o5 29792 ADF&G-02-pink y 28 7
Birch Tree 810 o7 36167 ADF&G-02-white ¥ 1B b
Birch Tree g1 9/t 25911 ADF&G-02-green ¥ 26 6
Birch Tree g/11 96 25955 ADF&G-02-green ¥ 26 [
Kalskag B/l 96 29941 ADF&G-(02-pink y 26 g
Birch Tree 8/12 6 25990  ADF&G-02-green ¥ 25 7
Birch Tres 812 92 26008 ADF&G-02-green ¥ 21 8
Kalskag 812 96 20172 ADF&G-02-blue ¥ 25 b
Birch Tree 813 a7 26121 ADF&G-02-green y 25 7
Kalskag 813 95 20189 ADF&EG-01-blue ¥ 23 B
Birch Tree 814 a7 6252 ADF&G-02-green y 24 7
Birch Tree 8/14 9 26237 ADF&G-02-green y 23 7
Birch Tree 814 831 26253 ADF&G-02-green y 17 10
Kalskag B4 831 31065 ADF&G-02-pink Y 17 11
Kalskag &/15 87 31107 ADF&G-(2-pink ¥ 23 8
Birch Tree E16 96 26495 ADF&G-02-green ¥ 2 8
Birch Tree E/16 95 36360 ADF&G-02-white ¥ 20 8
Birch Tree 817 a7 ind13 ADF&G-02-white ¥ 21 8
Kalskag 817 o7 20295 ADF&G-02-blue y 21 9
Kalskag 8/18 9/10 20313 ADF&G-02-blue y 23 8
Kalskag 818 o7 20314 ADF&G-02-blue y 20 10
Birch Tree 8/19 831 36404 ADF&G-02-white y 12 14
Kalskag 820 9/6 20373 ADF&G-02-blue y 17 11
Birch Tree 8721 o/8 27084 ADF&G-02-green y I8 9
Birch Tree 821 96 27049 ADF&G-02-green ¥ 16 10
Birch Tree 221 9/ 35090 ADF&G-12-white y Ia 10
Kalskag 221 GG 31345 ADF&G-02-pink Y 16 12
Birch Tree a2 96 27112 ADF&G-02-green ¥ I3 1
Birch Tree B/22 Gt islel ADF&G-02-white ¥ 15 11
Birch Tree 822 %6 35176 ADF&G-02-white ¥ L5 11
Birch Tree a2 %6 35183 ADF&G-02-white ¥ 15 1
Kalskag a2 96 31488 ADF&G-02-pink y 15 13
Kalskag & 9r7 623 ADF&G-02-pink ¥ 15 13
Kalskag 823 e 3614 ADF&G-02-pink ¥ 14 14
Birch Tree 824 Ot 27244 ADF&G-02-green n 13 13
Birch Tree 824 0/ 27253 ADF&G-02-green y 13 13
Kalskag 324 a7 11667 ADF&G-02-pink ¥ 14 14
Kalskag 824 e 31670 ADF&G-02-pink y 13 15
Kalskag 824 96 31681 ADF&G-02-pink ¥ 13 15
Kalskag 824 96 31705 ADF&G-02-pink Y 13 15
Birch Tree 825 6 27318 ADF&G-02-green y 12 14
Kalskag 825 %6 31829 ADF&G-02-pink ¥ i2 16
Kalskag 8/25 95 31810 ADF&G-02-pink ¥ ] 18
Kalskag 8725 95 31825 ADF&G-02-pink ¥ ki L&
Kalskag 2726 99 20411 ADF&G-02-blue ¥ 14 14
Birch Tree 827 7 27415 ADF&G-02-green y i1 15
Kalskag 827 97 20423 ADF&G-02-hlue ¥ 1] L&
Kalskag 8727 %7 30167 ADF&G-02-pink ¥ i 18
Birch Tree 228 96 27441 ADF&G-02-green y 9 18
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Table 13. (page 2 of 2)

Tagging Date Date Tag Tag Adipose Travet Travel
Location Mcd Recaptored  Number Identification Punch Time {days) Speed (km/d)
Kalskag 828 &7 0144 ADF&G-02-pink y 10 20
Kalskag 829 97 30183 ADF&G-02-pink y 4 2
Kalskag B129 W6 30191 ADF&G-02-pink ¥ ] 24
Birch Tree B30 9/8 27540 ADF&G-02-green ¥ 9 18
Kalskag 8/31 9/10 30317 ADF&G-02-pink y 10 20
Birch Tree od 9/11 27863 ADF&G-02-green ¥y 9 15
Birch Tree 2 98 15474 ADF&G-U2-white y 6 2
Kalskag 9/2 9% 2 ADF&G-02-pink y 6 KX
Birch Tree 94 911 27956  ADF&G-02-green y 7 23
Birch Tree 0/4 11 28011 ADF&G-02-preen n 7 23
Total 1)
Range - 34 5-33
Mean 16 13

U
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Figure 1. George River, middle Kuskokwim River basin.
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ResistancelBoard and
Hamess Assembly

42"

Panel Picket
Hook Bracket

General Materials:
Frame - 3" x 3/16" aluminum angle
Sidewalls - 1" schedule 40 PVC electrical conduit
Top Cover(s) - 48" x 31" x3/4" plywaood, 3" vinyl coated wire mesh cut to size
Picket Bracket - 3" x 3" x 1/2" UHMW plate riveted to a 3" - 3" x 3/16" piece of aluminum angle, both drilled lo accept
a 1" schedue 40 connector picket

Note: refer to Stewart (2002) for details of resistnace board and harness assembly, and panel hooks.

Figure 3. Enclosed passge chute used in the George River weir, 2002,
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APPENDIX A. HISTORY OF AERIAL SPAWNING GROUND SURVEYS OF THE GEORGE RIVER DRAINAGL.

Location Date of Observer Survey Species Comments
Survey Conditions  Chinook  Chum Coho
Main Stem Jul 23 2002 John Linderman Good 469 320 ¢ surveyed from weir site to 63 mi upstream
Jul 27828 2001 John Linderman Goaod 1,143 472 0  surveyed from weir site to 63 mi upstream
Jul 28 1995 Charlie Burkey Good 1,173 120 0 surveyed mouth to 25 miles upstream
Jul 30 1993 Charlie Burkey Fair 75 ] 0  surveyed East Fork confluence to 20 miles upstream
Jul 18 1976 Gary Schaefer Good 199 1,298 0 surveved mouth 1o 40 miles above North Fork confluence
Oct 1 1976 Gary Schaefer Guood 0 0 0 surveyed mouth to 5 miles above North Fork confluence
Aug i 1975 Fritz Kuhliman Fair 28 717
Jul 16 1960 Liinown Excellent 526 471
Last ork Jul 24 2002 John Linderman Poor 135 40 0 surveyd from mainsicio confluence ta 28 mi upstream
Jul 27 2001 John Linderman Poor 27 0 0  surveyd from mainstem confiuence to 37 iy upstream
Jul 24 1980 Dan Schniederhan Fuir 89 3,479 0 surveyed mouth fo headwaters
Jul 18 1976 Gary Schaefer Fair 4 few a few
Neorth Fork Jul 28 2001 lohn Linderman Fair 12 ] 0 surveyd from mainsiem confluence to 15 mi upstream
Jul 18 1976 Gary Schacfer Good a few 200 0
Aug | 1975 Frite Kuhlman Fair 1] 123 i}
Aug | 1975 Fritz Kuhlman Good 3 20 0 unnamed fributary
South Fork Jul 27 2001 John Linderman Fair 12 0 0 surveyed 15 mi upstream from E. Fork confluence
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Appendix B.1. Hourly fish passage formi used for the George River weir project.

GEORGE RIVER WEIR

Year Hourly Upstream Fish Passage
DATE:

Hour Ohserver Chinook Sockeve Chum Pink

Coho Sucker

Fritials Male Female Male Female Male Female Male Female

Male

i
Female

Orher

(hCHC

2100

2200

2300

Daily
Total

Both
Sex

|initials of Archiever:
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Appendix B.2. Daily fish passage form used for the George River weir project.

GEORGE RIVER WEIR

Year Daily and Cumulative Passage
Date Archiever Chinook Sockeye Chum Pink Cubio Suckers
Initials Daily | Cumulaiive Dailv: | Cumulative Daily’ | Cumulative Daily | Cumulative Draily | Comulative Diaily | 'Cumulative

Previous Curmulative
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Appendix B.3. Hourly fish carcass count form used for the George River weir project.

GEORGE RIVER WEIR

Year _ Hourly Fish Carcass Count
DATE:

Hour  Ohserver Chinook Sockeye Chum Pink

Coho Sucker

Initials Male Female Male Female Mal: Female Male Female

Male

Female

Giher

0000

0100

0200

0300

0400

0500

0600

0700

0800

0900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

Daily
Taotal

Both
Sex

|lnitials of Archieven:
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Appendix B.4. Daily fish carcass count form used for the George River weir project.

GEORGE RIVER WEIR

Year Weir Carcass Cournts
Date Archiever Chinook Sockeye Chum Pink Colio Suckers
Initials Daily l Cumulative Daily Cumulative Daily Cumulative Daily Cumulaiive Daify Cumulative Daily Cumulative

Pervious Cumulative




Appendix B.5. ASL Sampling form used for the George River Weir project.

ASL Sampling Field Form

Location: Species: Date:
Crew: Trap Opened/Closed:
Card Letter Sex Length Tag Fish
Z
o No. A B M r (rmm) Tag No. Color AD Punch Calor Commenls




Appendix B.6. Tag recovery form used for the George River weir project.

Tag Recovery Data Entry Form
Page of Weir Location:
Crew: o ]
T -
Date (MMDD) Spectes I Tag luformation Sample Type Comments
- Tag No. Tag Color Adipose Funch Fish Color
o E = = - ___I,I_ — S
I
_" ==
|
— ]
A S S A S S S
1
|
i ]
! i
A . M — S A
T ) i I
|
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Appendix B.7. Tagged to untagged fish form used for the George River weir project.

Daily Summary of Tagged and Untagged Salmon Coanted Past Weir

Page _ of Weir Locaten:
Specles: Crew:
Tedal N uf Tags Recoversd by Tag Calor Mo of Tags | No. Ustagged | Tota) Fish —_—
Date (MMBDY | e | Grem | white | Biee | O™ | FL Yellow | FL Grange| PassWeir | Floh Pam Weir|  Tassed o
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Appendix B.8. Secondary mark sampling form used for the George River weir project.

Daily Summary Form for Salmon Examined for Adipose Hole Punches

Pape of Weir Location:
Species: Crew:
Tag Colars
Week Tate Tatal No. of ﬂp’“’:‘::m Towl No. of | Sample
{MMDD) Green| FL FL | Fish with Tags ¥ T Fish Examined | Type
Pink | Green | White | Bine Mona. | Yellow | Orangn anil o Tug
——— e e
| =
L T B EE— e | e
e e et
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Appendix B.9. Climatology form used for the George River weir project.

Location

Weather and Stream Observations
Report Observations A Minimum Of Two Times Fach Day - Preferably 7 a.m. and 5 p.ou

Year

Drate

Time Sky Precipitation Wind Temperature Waler

Water

‘ Observed Code  Amount -AID o Water Level Clarity
CODES: SEY PFRECIPITATION Report Water Leve] Maore F‘l‘.‘l]l.lﬂl.l,h' When
0 =po observation A = irterniiftent tein Levels Are Changing Rapidly
i = chear or mostly clear (~<10% cloud cover) B = CORUTwOE Tain
2 = ghoud cover pot more that 50% of sky c = T
3 = cioud cover more that 0% sky 8] = gmorw and mEin
4 = complete overcast = hail
3 thack fog 5 = thunderstorms w/ or wiout rain




Appendix B.10. Discharge form used for the George River welr project

File No. Page af
Crew Date
Habitat Sampling River Meter
Location Site Mile Type Mo,
HUC Cinge  Number Height
Description
Wenther = =
Distance | I
x i .
[rom ; Velocity mps Mean
Head Pin Vel | Stream-| Obs. No. Cell Cell Cell t
{m) Angle | Depth bed Depth | Revo- | Time Mean | Mean | Depth | Width | Area Flow
- . =5 s p 1 3, .
LB RB | Angle | Coefl (m) Eley Y% lutions | {sec) | Point | Vertical | Cell (m) (m) (m"} | (m'fs)
]
; -
Depth Velocity River Total
A verage m Average m'sec
Maximum b Maximum m'sec
MNoles:
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APPENDIX C. GEORGE RIVER WATER LEVEL BENCHMARK LOCATIONS
AND DESCRIPTIONS.

George River

Wall
Tents
Steam
Bath —’D £ I:I Benchmark A
WERthE_rPUrt w
Cabin Camp Stairs
Weir
Benchmark A:
- Established in 2000,

- Benchmark consists of a 4-ft. x 1-in. steel pipe driven vertically into the
gravel bank, with approximately 4-in of the pipe exposed above the gravel.
- Represents a river stage measurement of 85 cm from its top.

- This benchmark is located approximately 30-yds. upstream of the camp
stairs, and approximatley 3-ft. up the bank from the water line at average
water levels.

Benchmark B:
- Established in 2000.
- Benchmark consists of a 4-ft. x 1-in. stee] pipe driven vertically into the
gravel bank, with approximately 4-in of the pipe exposed above the gravel.
- Represents a river stage measurement of 93 em from its top.
- This benchmark is located approximately 30-yds. upstream of the camp
stairs, and approximatley 4-ft. up the bank from the water line at average
water levels.

note: The descriptions above represent the only semi-permanent benchmarks
which exist to date at the George River weir project. Benchmarks used

prior to 2000 were established in each year of project operations, but were
subsequently washed-out after project operations ended.
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APPENDIX D:
PASSAGE OF OTHER FISH SPECIES OBSERVED AT THE GEORGE RIVER
WEIR PROJECT, 1996 - 2002
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D.1. Daily passage of other fish species at the George River weir, 1996 - 2002.
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Appendix D.2. Historic sucker passage at the George River weir, 1996-2002.

Diate Dialy Casmuladive % Passage
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Appendix D.2. (page 2 of 2)
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2 = Dafly passage was cstimated due o the occurance of a hale in the weir.

b = The weir was mod operational due to high waier; in some cases daily passage was estimated.
¢ = Imcomplete Coumm

¢ = The weir was not operational; daily passage was not estimated



APPENDIX E. CARCASS COUNTS OF CHINOOK, CHUM AND COHO SALMON AT THE GEORGE RIVER WEIR,

1956 - 2002.
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APPENDIX F.
COMPOSITION OF CHINOOK SALMON ESCAPEMENT ESTIMATES BA
ON THE ORIGINAL DATA SETS FROM 1996 AND 1997.
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Appendix F.1. Age and sex of chinook salmon at the George River weir based on the original
data set, 1996 - 1997. ™

Year Sample Dales  Sample  Sex Age Chass
{Seraturm Dates) Size 12 1.3 2 14 1.5 Total
Ese. A% Ese Y Esc % Esc. e Ese. e Eac, %
190 624 -25 44 M 97 6.8 290 20,5 2 a3 129 9.1 3 3 SRl 40.9
(615 - 626) F {4 4.8 226 15.9 0 L0 Ered 22.7 226 159 B3% 5001
Subtoval 13} [RRE] 5o oA 32 23 451 LI} 258 182 1,418 1060,
G728, T2 k¥l M 1] 0o 255 R 0 o0 Hs 4.6 408 14.0 1,379 4
(6427 - THd) F 51 1.8 kik 105 0 o i1 1.5 [t ] 128 1,532 516
Subiotal 51 18 562 19.3 0 0.0 1,226 41 1,072 6.8 2911 100.0
771, % M 3ol 5.9 565 16.7 [/ 0.0 439 14.4 301 BB 1,656 489
T/ - B22) F 38 1.1 130 4.4 0 0 Tl 26,7 40 189 1,732 5.1
Subtotal ERL] [[+E1] 715 aLi L] 0.0 1,393 411 Ml 7B 3,388 100.0
Season 151 M 198 L8 | L1kD 1.4 n 04 1,333 173 42 W6 3,615 46,8
3 153 2.0 683 5.8 i 0.0 1,737 Pk ] 1,529 198 4102 532
Total 551 1 1,793 13 7] [ 3,070 wE 27 0.4 FETE] 100.0
1997 624, 26,27 4 M a2l 156 205 e o o0 LY 4.1 o 0.0 1,054 40,6
(615 =2T) F 337 125 168 6.3 o 0.0 1,054 406 0 0. 1,606 50,4
Subtotal 758 ¥ 463 i7.2 0 [17) 1473 54.7 i 0, 1604 100.0
A28 - 3 87 M 455 14.9 245 8.0 0 0.0 525 173 ] 0.0 1,226 40.2
(628 - 73 F Tl 130 1ns 35 n 0.0 1,014 3313 i 0.0 1,821 55,8
Suobiotal 1,156 3L 130 11.5 [ 4.0 1,541 S0.4 i} 0,0 3047 100.0
7T 10 69 M 5o 7 19 9 o 0.0 290 21.3 i | 43] 62.3
(T = 12} F 0 1.4 i 0.0 0 .0 483 3nt 1} ] 502 7.7
Subanlal 312 EL | 1% 29 0 0.0 ™ 58.0 a 0.0 1,333 100.0
Til4 - 18; a9 M 75 367 A a.l 1] 00 134 154 1} 0.0 459 6.2
21,23, 27 F 0 0.0 15 2.1 U 0.0 275 6.7 0 0.0 250 18,8
(313 - 822) Subdntal 275 167 61 132 0 L] 413 51 a oo 749 1040
Season 269 M 1,654 211 624 80 1] 0.0 1,332 17.0 a o.o 3610 46.1
F 1,056 13.5 289 2.7 o 00 2, R6R 36,7 0 00 4213 5.9
Towl 174 4.6 913 1.7 1] nn Seiii] 517 o oo TA3 10HL.0

The number of fish in each straium age and sex caegary are derived from the sanple percentages; discrepancies in sums are
attrihuted o rounding ermors.
The nurnber of fish in "Season” sammerics are the siraty sums; "Season” percentages are derved from the sums,
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Appendix F.2. Mean length (mm) of chinook salmon at the George River weir based on the

original data set, 1996 - 1997.°

Year Sample Dates Sex
(Stratum Dates) 1.2 1.3 22 P4 1.3
1996  6/24-25 M Meun Length 565 674 600 513 955
{6/15 - 6/26) Std. Error 50 18 - 27 -
Range 505- 664 575-734 500~ 600 742- 860 955- 935
Sample Size 3 9 ! 4 I
F Mean Length 518 722 594 849
Std. Error 18 25 I7 45
Range 500- 335 G48- B48 §12- 963 659- 986
Sample Size 2 7 { 10 7
628, 7/2 M lean Length 713 RR0O 937
(6727 - 7/4) Std. Error 17 24 20
Range 684 - 773 669 - 981 824 - 998
Sample Size 0 5 0 14 ¥
F Mean [Length 620 735 BS54 905
Std. Error - 27 I5 20
Range 620- 620 604- 848 785-038 710- 987
Sample Size | 6 ) 10 13
77,9 M Mean Length 609 726 345 945
7/5 - 822) Std. Error 36 21 21 23
Range 520- 775 595- 885 741- 972 812- 1010
Sample Size 8 15 0 13 8
F Mean Length 42 TH) 544 8GR
Std. Error - 38 12 16
Range 542- 342 699- 579 640- 925 714- 1000
Sample Size I 4 0 24 17
Season M Mean Length 598 714 600 861 941
Range 505-775 575- 885 600- 600 669- 981 812- 1010
Sample Size 11 29 I 3l 17
F Mean Length 558 743 856 902
Range 50H)- 620 648 - R79 G40- 963 659 1000
Sample Size 4 17 0 A4 37
1997  6/24, 26, 27 M Mean Length 608 758 854
(6/15-27) Std. Emmor 16 22 17
Range 521- 669 669- 820 T86- 923
Sarnple Size 10 ) 0 9 0
-Continued-
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Appendix F.2. (page 2 of 2)

Year Sample Dates  Sex
(Stratum Dates) 1.2 13 2.2 1.4 1.5
1997 6/24, 26, 27 F Mean Length 566 707 855
{cont.) (6/15-27) Std. Error 15 23 9
(cont.} Range 504- 619 660- 761 713- 967
Sample Size 8 4 0 26 0
6/28 - 30 M Mean Length 596 735 824
(6/28 - 7/3) Std. Error 21 13 14
Range 472- 718 692- 778 725- 895
Sample Size (3 7 0 L5 0
F Mean Length 537 693 836
Std. Error 13 32 8
Range 425- 645 634- 746 700- 923
Sample Size 20 3 0 29 0
77-11 M Mean I ength 566 795 85]
(7/4-12) Std. Error 10 a5 19
Range 470- 638 760- 830 705- 983
Sample Size 26 2 0 15 0
F  Mean Length 500 843
Std. Error - g
Range 500- 500 771- %00
Sample Size ] 0 0 25 0
7/14 - (8 M Mean Length 556 690 865
21,23,27 Std. Grror 16 53 27
(7713 - 8/22) Range 457- 680 594- 777 749- 998
Sample Size 18 3 0 9 0
F  Mean Length 785 843
Std. Error - I'l
Range 785- 785 735-914
Sample Size 0 I 0 18 0
Season M Mean Length 583 747 843
Range 457-718 594- 830 705- 998
Sample Size 67 19 0 48 0
F Mean Length 545 706 845
Ranpe 425. 645 634- 785 700- 967
Sample Size 29 8 0 98 0

"Season" mean lengths are weighted by the escapement passage in each stratum.
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APPENDIX G:
HABITAT PROFILE DATA COLLECTED AT THE GEORGE RIVER WEIR,
1996 - 2002
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Appendix G.1. Daily water conditions and weather at the George River weir, 1996,

QOservation  River Stage Temperature (°C) Water Sky * Precip. " Wind Vel
Date Time {cm) Water Alr Color (a.m.) (2.m.) (knotts)

6/21 2030 3 0 0
6/22 1930 14 3 ] 0
6/23 2100 30.0 14 20 1 0 15
6/24 2100 30.0 15 10 4 A 10
6/25 2230 300 13 15 4 A 5
G626 2230 30.5 14 20 4 A 5
6/27 1200 34.0 14 24 4 0 0
0/28 1200 48.0 15 16 4 B 0
6/29 2000 73.0 9 16 4 0 0
6/30 12010 56.0 9 9 4 0 0
7101 200 53.0 11 18 4 0 0
702 1230 49.0 13 20 4 0 0
7103 1200 46.0 13 21 1 0 0
7/04 1200 43.0 14 22 1 0 0
7165 1200 36.0 16 25 2 O 0
706 1200 35.0 17 26 1 0 0
7107 1230 34.0 17 15 2 0 0
7108 1230 34.0 17 22 2 0O 0
7/09 1230 34.0 16 20 4 B 0
/10 1200 34.0 15 17 4 B 0
711 1200 40.0 15 L7 4 A 30
1712 43.0% 0 A o
713 44.0* Q A ¢
4 41.0% 0 A ]
15 1700 350 17 25 1 o 0
7116 1700 350 9 I 3 A 5
117 1200 39.0 12 25 4 A 5
e 1200 40.0 13 19 4 0 (i
719 1200 43.0 13 18 4 0 0
20 1200 45.0 13 17 4 0 0
721 1200 49.0 16 23 3 0 0
122 1200 45.0 16 23 2 A 5
723 1200 41.0 17 20 33 1 ] 3
7/24 1500 9.0 17 23 33 4 0 5
7425 1200 39.0 16 22 3l 2 0 15
7126 1230 41.0 14 14 4 5
727 800 67.0

TI28 1500 95.0

29 T30 110.0

7130 -100*

7731 =100*

§/01 >100*

8702 =100%*

8/03 >100*

8/04 =100*

8A5 1715 > 00*

* Sky condition codes: b Precipitation Codes:

= intermittaent rain

= conlinuous rain
snow

= gnow and rain
hait
thunder

[ =no observation

1 =< 1.10 cloud cover

2 partly cloudy; < L/2 cloud cover
3 maostly cloudy; > 172 cloud cover
4 = conmplete overcast

5 = thick fog

2 e wr g R v v B

: River Stage was estimated.
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Appendix G.2. Daily water conditions and weather at the George
River weir, 1997.

Cservation  River Stage Temperuture *C)  Water Sky? Precip.” Wind Vel

Date i {cm) Water Air Color (am) {am)  (knolis)
66 20.0 4 A 0
607 27.0 4 A ]
68 2200 31.5 4 A Q
o/ T00 35.5 38 4 A 0
6/10 TO0 34.5 17 3 0 0
6/11 700 4.0 3 3 0 ]
612 TO0 290 32 A 0 0
o/13 1000 30.0 i3 R 0 0
6/14 700 300 4 A 0
6/15 1000 39.5 43 k! i 5
6/16 830 39.0 2 fi 0
6/17 760 355 43 3 U 0
6718 700 34.0 3 A 0
6/19 06 35.0 Kk 2 0 0
6/20 700 9.0 08 1 0 0
0121 9200 49.0 3 0 5
6/22 930 39.0 3 0 Q
623 730 370 30 1 0 0
(/24 36.5%

6/25 730 36.0 2 A 5
6/26 900 38.0 1 0 0
627 1200 350 45 1 0 4]
6/28 1000 320 40 1 0 0
6/29 1300 20.0 10 2 0 0
430 1200 29.0 30 2 0 0
ol 1000 27.0 25 1 0 0
7/02 110 26.5 27 2 0 0
703 1000 265 27 3 V] 0
704 730 25.5 i 2 0 0
705 730 24.5 a0 2 0 0
TG T30 24.5 28 1 4] 0
7407 730 24.0 23 2 0 0
7108 730 23.5 30 3 0 0
709 730 23.0 15 13 27 4 0 0
THO 730 225 13 10 25 4 0] 0
11 720 225 13 9 22 4 0 0
712 i 700 2035 11 23 20 4 0 5
7/13 1000 20.5 12 6 19 4 0 0
T4 19.0 19 19 : 0 0
715 730 19.0 12 & 20 K 0 0
716 730 190 11 4 20 3 N 0
w7 730 19.0 12 2 23 4 0 0
T8 730 19.0 11 8 hr 4 0 0
719 730 18.5 12 8 25 4 A 3
720 1030 19.0 14 19 25 4 0 0
721 730 19.0 14 10 24 1 0 i)
7122 730 205 14 10 1 0 o
723 730 20.5 13 8 1 0 ¢
7/24 1700 20.0 17 24 2 0 0
7/25 12040 20.5 15 16 29 4 0 0
726 730 20.5 14 12 0 4 B 0
7127 830 200 14 14 29 4 0 0
7428 730 20.0 14 4 25 ] 0 1]

-Continued-



Appendix G.2. (page 2 of 2)

Oservation River Stage Temperature (°Ch Water Sky® Precip.® Wind Vel.
Date Time (cm) Water Air Color  (am.) (am)  (knotls)
119 T30 18.5 15 8 27 | g i
7430 730 17.5 15 8 20 | 0 0
T 730 17.0 16 10 20 2 0 0
8/01 730 17.0 15 10 22 1 0 0
B2 730 17.0 16 10 22 3 0 0
8/03 730 17.5 17 16 25 4 A 0
Bil4 730 18.0 16 15 27 3 0 0
&/035 18.0%
&06 730 17.5 15 g 4 0 ¢
RAO7 715 16.5 153 12 0 0
408 Ti0 16.0 17 12 ] 0 0
09 T30 6.3 14 12 4 0 ¢
810 LGQ0 17.0 15 4 0 5
&1 730 18.0 13 10 4 B ]
812 T30 19.5 13 12 4 0 0
i3 1030 21.5 14 1 4 0 0
w4 730 213 12 6 3 0 0
s T30 21.0 14 It 4 0 0
816 730 19.5 12 8 3 0 0
817 730 18.5 13 9 4 0 0
8418 730 18.0 12 11 4 0 0
819 730 18.0 10 4 0 0
820 unk 17.5 13 11 4 B 0
&/21 730 18.7 12.1 i0.2 4 A 0
822 730 2.0 12 10 4 0 0
8123 730 222 12 8.2 3 Y 0
/24 730 20.5 11.8 9.8 4 a 0
8125 430 19.7 118 9.9 4 B 0
8/26 730 21.5 16.2 7.5 3 0 0
827 1000 22.1 10 3 0 Q
£/28 1230 21.5 10.8 14.5 4 0 0
8729 930 20.2 9.8 8.5 3 0 15
8/320 1000 22.1 10.8 13.2 4 0 3
83l 930 24.8 11.2 16.5 3 0 0
901 1000 250 10.1 8.1 5 0 0
9/02 900 232 10 1) 9 0 0
a/n3 930 223 9 5 3 0 ]
ang [ () 22.0 9 3 0 0
/05 1000 21.5 10 10.5 4 0 0
A6 1000 21.5 10.5 9 4 0 0
9/G7 1000 21.5 105 13 4 A 0
9/68 1000 21.0 10 10 4 A )
/09 1000 21.0 0 11 2 0 0
9/10 1000 21.0 12 14 0 0
9Nl 1000 21.0 10 11 4 0 ]
912 10400 210 10 13 4 0 0
913 1000 21.0 10 15 3 0 )
914 1040 20.0 9 8 1 0 ]
9/15 1000 21.3 11 10 4 B _

* Sloy condition codes: % Precipitation Codes;

W=no I'!'IHI:!"'.-'i'IliUl'l A inlcrn:::lsh:ni rain

| == 1/10 cloud cover B = continuous rain

2 = partly cloudy; < 112 cloud cover C =snow

3 = mastly cloudy; = 1/2 cloud cover [} = gnow and rain

4 = complele overcast [ = hail

5= thick fog I = thunder

* = River Stage was estimated.
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Appendix G.3. Discharge of the George River near the weir site, 6 August 1997.

DISCHARGE
560.5 ft'fs = 15.9 m'is
George River Weir
DISCHARGE
AH-81-04
File No.  97GEQI Page I of 2
Crew L. DuBois, Mike Dute  8/006/97
Habita Sampling River Meler
Location  S2IN46WI10CA Site George River Weir Mile 45  Type  Pricear No.
HUC 19630501 Gage  Number Heipght 17.2 em
Description George River 30 ft above weir. Head pin right bank (facing downstream). Record low water.
Weather Wind 5-10 from N, 100% overcast, 1200 hrs.
Distance
from Velocity fps Mcan
Hcad Pin Vet | Stream-| Obs. No. Cell Cell Cell
(fL) Angle | Depth | bed | Depth | Revo- | Time Mean | Mezan | Depth | Width [ Arca | Flow
LB RB | Angle | Coef. | (fL) | Elev. % | lutions | (scc) | Point | Verncal| Cell (fi.) (i) (A | (%)
0 0.00 0.000 ~
4 1 0.18 0.9 10 50| 0.456] (est) 0.23 0.09 4 0.4 0.1
9 I 0.82 0.6 12 42 0.643 0.55 0.50 5 2.5 1.4
14 | 0.48 0.9 17 42 0.902 0.77|  0.65 5 33 2.5
19 3| 0.9962 .77 0.6 20 43.5] 1.022 (.96 0.63 5 3.1 3.0
24 1 131 0.6 25 45( 1.231 1.13 1.04 5 5.2 5.9
29 1 1.72 0.6 20] 505 0.883 1.06 1.52 5 1.6 8.0
34 2.5{ 0.999 1.94 0.6 22 44) 1.110 1.00 1.83 5 9.2 9.1
39 l 2.02 0.6 25| 44.5] 1.245 1.18 1.98 5 9.9 11.7
44 5[ 0.9962 1.84 0.6 22 41/ 1.190 1.22 1.93 3 9.7 11.7
49 l 2.00 0.6 30 42 1.577 1.3 1.92 5 9.6 13.3
54 | 1.62 0.6 30 431 1.541 1.56 1.81 5 9.1 14.1
59 | 1.87 0.6 30 42.5] 1.559 1.55 1.75 5 8.7 13.5
64 1 1.41 0.6 30 41 1.615 1.59 1.04 5 8.2 13.0
69 ! 1.88 0.6 30]  40.5] 1.635 1.62 1.65 5 8.2 13.4
74 ! 2.39 0.6 35 445 1935 1.68] 214 5 107 18.0]
79 ! 1.46 0.6 20 45 0.989 1.36 1.93 5 9.6 13.1
84 ! 1.23 0.0 35 45| 1.716 1.35 1.35 5 6.7 0.1
94 122 0.6 35 43] 1794 RN ] 123 215
104 15] 0.9659] 0.80 0.6 40[ 445 1.981 1.89 1.01 1] 10.1 18.4
114 | 0.93 0.6 45 54.5] 1.822 1.90 0.88 10 8.8 16.6
124 1 1.45 0.6 35 45| 1.716 1.77 1.20 10 12.0 21.2
134 2.5 0.999 1.38 0.6 30 46 1.442 1.38 1.42 10 142) 223
144 ! 1.48 0.6 25 42| 1.318 1.38 1.43 10 14.3 19.7
154 | 1.28 0.6 30 45 1473 1.40 1.38 10 [3.8 19.3
164 ! 1.32 0.6 25 45 1.231 1.35 1.3¢ 10 13.0 17.0
174 1 1.29 0.6 25 42 1318 1.27 1.31 10 13.1 16.6
184 | 1.18 Q.6 20 40.5] 1.097 1.2] 1.24 10 12.4 14.9
194 1 1.06 0.6 25 46.5] 1.192 I.14 1.12 10 11.2 12.8
204 | 1.10 0.6 25 491 1.132 .16 1.08 10 10.8 12.0
214 1.05 0.6 251 46.5] AW 1.16 1.08 10 10.8 12.5
224 | 1.1] 0.6 25 45 1.231 1.21 1.08 1} 10.3 11.]
234 | 1.09 0.6 25 41.5] 1.333 1.28 1.10 10 11.0 14.1
244 10| 0.9348 0.48 0.6 25 41 1.349 1.34 0.79 10 7.0 10.4
254 10| 0.924% 0.31 0.6 11 44 0.565 0.9 0.40 10 4.0 3.9
259 5] 0.9962 1.20 0.6 25 42] 1318 0.94] 076 5 3.8 3.5
-Continued-
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Appendix G.3. (page 2 of 2)

Distance
from Velocity fps Mean
Head Pin Vel |Stream-| Obs. MNo. Cell Cell Cell
() Angle | Depth | bed | Depth | Revo- | Time Mean | Mean | Depth | Width | Area | Flow
LB RB | Angle | Coel (ft) Elev. Y% [utions | (sec) | Peint | Vercal | Cell (fL) (L) If[.:} (ft'/s)
264 1 2.19 N.6 30 445 1490 1.40 1.70 5 8.5 11.9
269 | 2.08 0.6 an 43,5 1.522 1.51 214 5 10.7 16.1
274 1 1.55 0.6 31 455 1.505 [=1 1.82 5 9.1 13.7
279 3] 09942 1.64 (.6 25 41.5 [.333 1.42 1.58 5 7.9 11.1
284 | 1.78 0.6 Ell] 500 1.328 [.33 1.69 5 8.5 11.2
289 51 09962 1.0 0.6 25 41 1.349 1.34 1.42 5 7.1 9.5
294 1 1.18 0.6 25 39 1.417 1.38 1.12 5 5.0 1.
104 1 1.24 0.6 25 40) 1.383 1.40 1.21 10 12.1 16.9
4 3] 09962 .98 0.6 20 40.5] 1.097 .24 1.11 10 11.1 13.7
324 1 1.14 0.6 17 441 (.862 0.98 1.04 10 10.4 10.2
334 1 .34 0.9 15 46| 0.731 0.80 0.72 10 1. 5.7
344 1 0.08 0183 (est) 0.46 .21 10 2.1 1.0
348 ] 0.00 0.000| (est) 0.09]  0.04 4 0.2 0.0
270 5] 0.9962 1.60 0.6 25 41.5] 1.333 142 1.53 5 7.9 11.1
284 1 1.78 0.6 30 50| 1.328 1.33 1.69 5 8.5 11.2
289 5| 0.9962 1.06 0.6 25 41| 1.349 1.34 1.42 5 7.1 9.5
294 1 1.18 0.6 23 39] 1417 1.38 1.12 3 5.6 7.7
304 | 1.24 0.6 25 40| 1383 1.40 1.21 10 12.] 16.9
314 3] 0.9962 (.98 0.6 20 40.5] 1.097 1.24 1.11 10 1].1 13.7
324 1 1.10 0.6 17 44| 0862 0.U8 1.04 10 10.4 10.2
334 | 0.34 0.9 15 46 0.73] 11.80 0.72 10 7.2 5.7
144 1 (.08 0.183| (est) 0.46 .21 10 2.1 1.0
348 [ 0.00 0.000] (est.} 0.09 .04 B 0.2 0.0
Depth Velocity George River Total 560.5
Average I35 it Average 1.33 fifsec
Maximum 239 1t Maximum 1.98 fi'sec

Notes: Average depth and average velocity are calculated using data from 9 ft through 324 ft, which is approximately

91 percent of stream width,

Estimates for a given row apply to point velocity, mean cell velocity., and flow.




Appendix G.4, Discharge of the George River near the weir site, 1 September 1997,

DISCHARGE
765.9 ft's =117 m's

Georpe River Weir

DISCHARGE
AH-81-04
File Mo.  97GE02 Page 1 of 2
Crew L. DuBos, Spencer Reardon Date 901497
Habitat Sampling River Meter
Location  S2|M46W 10 A Sie Cieorpe River Weir Mile 4.5 Type  Price AA No.
Huc 1 9030501 Gege  Number Height  24.60m
Description George River 40 ft above weir. Head pin right bank.
Weather Wind 0-5 from M, 80% overcast, water lemp 1207, 1330 hrs.
Distance
from Velocity fps Mean
Head Pin Vel |Stream-| Obs. Ma. Cell Cell Cell
(1) Anglie | Depth | bed | Depth | Revo- | Time Mean | Mean | Depth | Width | Area | Flow
LB RB | Angle | Coef | () | Elew % | lutions| (sec) | Point | Vertical| Cell {ft.) (e | (L | @'
1] 0.0 0,000
] 1 0.57 0.6 1 7] 0530 (est.) 027 0.29 ] 1.7 0.5
11 1 1.43 0.6 20 420 1058 .79 1 .04} 5 5.0 4.0
16 15| 0.9659 .65 (.G 23 245 1147 1.10 1.04 5 5.2 5.5
21 1 1.14 .6 23 46.5) 1.192 1.17 (.90 5 4.5 2
26 | 1.95 0.6 25 42,51 1302 125 1.55 5 7.7 9.6
3l | 1.59 (1.6 25 46| 1.205 .25 1.87 5 9.9 12.3
16 | 1.73 0.6 a0 46.5] 1426 1.32 1.BG 3 33 12.2
4] | 2.07 0.0 30 43,5 1.523 1.47 1.90 5 9.5 4.0
45 | 2.11 0.6 30 43,51 1.523 1.52 209 5 10.5 15.9
51 | 1.71 0.4 35 46.5] 1.6l 1.59 1.9] 5 .6 15.2]
50 1| 195 (L6 25 43] 1318 149] 183 3 92 136
ol Il 180 0.6 33 415 1.753 1.54) 193 5 0.6 148
6 I 148 L6 35 45.5 1 697 1.73 1.69 5 8.5 14.6
71 5] 0.9962 2.08 0.6 16 47 | 690 1.69 1.78 5 B.49 15.0
Th I 227 (L6 35 43.5] 1.774 1.73 2.13 5| 10.9 18.8
Bl 51 09962 1.93 (.6 30 50.5 1.315 1.54 2.10 5 10.5 16.2
B6 10 09348 1.40 (0.6 40 42| 2.097 1.71 1.67 5 B2 14.0
a1 10| 09548 1.12 0.6 &0 a5 1.959 203 1.26 5 ] 12.6
96 1 1.37 0.6 4 405 217 207 1.25 3 6.2 12.5
101 15] 0.9659] 135 06 a0 43| 2.049 2001 136 5| 68| 139
106 1 1.2] 0.6 35 43 1.794 1.92 128 5 b4 12.3
111 1 1.51 0.6 32 42| 1.681 _L.74 1.36 5 6.8 11.B
116 5] 0.9962 0.38 0.6 18 42.5] 1.969 1.83 1.20 5 6.0 10.9
121 i 1.28 (.6 30 41 1.934 1.95 1 .08 k] 54 105
126 | 1.72 L6 35 41.5] 1459 1.90 | .50 5 1.5 14.2
131 10] (.9548 1.81 .6 35 42| 1.837 1.85 1.77 5 B8 16.1
136 1 1.60 0.6 35 431 1.794 1.82 1.71 5 B.5 15.5
141 I 1.54 0.6 32 42 |.651 1.74 1.57 5 7.9 110
146 1 1.51 0.6 34 42 1.785 1.73 |.53 5 1.6 13.2
151 i 138 0.6 30 a1 1577 168 150 5 73] 128
156 5 0.99%2 1.63 0.& 30 4(] 1.655 1.62 |.56 5 7.8 12.5
161 1 1.58 1.6 28 421 1473 1.56 1.61 5 5.0 12.6
166 1 1.45 (1.6 13 41 1.775 1.62 1.57 5 7.6 123
171 1 1.41 0.6 30 4 | 506 164 141 5 s 1.7
174 1 1.35 0.6 27 41.5] 1438 47 1.38 5 6.9 10.2
181 1 1.43 6 £] 41 | GGEE 1.55 1.39 5 7.0 10.8
186 1 1.41 0.6 3l 43 | 6412 1.66 |.42 5 7.1 11.8
191 10f 09848 1.31 0.6 29 43 | 4% 1.57 1.6 5 6.8 10.5
1946 5| 0.9962 1.28 0.6 31 45 1.522 L.51 1.30 5 6.5 7
201 1 1.31 (L6 31 45.5] 1.505 1.51 130 5 6.5 9.8
-Continued-
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rl.‘.liql::l.nc:
from Velooity (ps Mean
Hend Pin Vel |Stream-| Obs. Mo Cell Cell Cell
() Angie | Depth | bed | Depth | Revo- | Time Mean | Mean | Depth | Width | Area | Flow
LB RB | Angle | Coef | (i) | Ebev. % | lutions | (sec) | Point | Vertical | Cell (f) () | Y | =
211 1l 129 0.6 3l 11 1.668 .59 130 0] 13.0] 206
221 1 1.2% 0.6 3l 43| 1.592 1.63 1.20 10 129 209
231 ] 1.33 0.6 34 42.5] 1.704 |.63 131 10 i3.1 21.9
241 ! 141 0.0 25 435 1.273 1.52 137 10 13.7 208
246 0] 049843 1.39 0.6 21 1) 1137 1.20]  1.40 5 7 g4
251 1 140 0.6 13| 445 04657 0.50] 140 5 70 6.3
256 1 121 0.6 11 42.5] 0384 .62 [.31 3 6.5 4.0
24l 1 160 0.6 15 41] 1349 0.97] 141 5 7.0 68
26y l 1.93 0.6 35 41] 1837 1.59] 177 5 8.8 14.1
L. 1 1.83 0.6 34 4l 1.528 .83 | B8 3 9.4 i7.2
| 176 10| 0.9843] 160 | s 35 £3] 1.794 1.81] 172 5 8.6) 153
181 5| 0.9%42 1.78 | 0.6 32 42 1.681 1.74 1.69 -] 8.5 14.6
286/ 0] 0.9848 1.63 0.6 37 44| 1.833 L7717l -] 8.5 14.3
291 5| 099462 1.42 0.6 36 43| 1.845 185 1.53 3 1.6 14.0
296 10f 09848 .13 0.6 32 4] 1.721 I.78 1.28 § 6.4 112
306, I 121 0.6 7] 425] 1918 1831 LI7 10 11.7) N3
ill 1 1.30 0.6 27 41] 1.456 1.69 1.26) 5 6.3 10.6
ilb 1 I.11 0.6 30 41] 1.615 1.54 1.21 3 6.0 9.3
326 10] 0.9848) 083 0.6 26 41| 1.402 151 0.97 13 9.7 144
336 i 091 0.6 24 42] 1.206 1.33] 0.87 10 8.7 11.6
341 1 029 0.9 20]  42.5] 1.046 116 (.60 5 3.0 i3
. 346 1 0,15 0.523] (est) 0.78 0.22 5 L .9
351 | 0.05 0.174] (est) 035 0.0 5 0.5 0.2
153 [1 Y]] 0.000] (est) 0.09] 003 2 .1 0.0
201 | 131 0.6 31 45.5] 1.505 1.51 1.30 5 6.5 9.8
211 I 1.29 0.6 il 41] 1.668 1.59 1.30 10 13.0] 0.6
221 I 1.28 0.6 1 43| 1592 163 1.29 10 129] 208
231 | 133 0.6 34 425] 1.764 |.68 1.1 10 13.1 21.9
241 I .41 0.6 5] 435] 1.273 L.52 137 10 137 208
146 10} 0.9848 .39 0.6 21 41 1.137 .20 1.440 5 7.0 B3
251 | 1.40 0.6 i3 44.5] 0.657 0.90 1.40 5 7.0 6.3
256 | 121 0.6 11 425] 0.584 0.62 1.3 3 6.5 4.0
261 1 1L.64 0.6 b 41] 1348 0.97 1.41 3 7.0 6.8
266 I 1.93 0.6 15 421 1337 1.59 1.77 5 B.8 14.1
271 1 1.83 0.6 34 411 1.828 |83 (1 3 9.4 172
276 10] D.9848 1.60 0.6 335 43 1794 .81 1.72 5 8.4 153
281 5] 0.9962 178 0.6 32 42 1.681 1.74 |.69 5 B.3 14.6
186 10] 0.9848 1.63 0.6 37 441 1.853 1.77 1.71 5 8.5 14.8
291 3] 0.9962 1.42 0.6 36 43| 1.845 1.E5 1.53 3 7.6 14.0
206 10{ 0.9848 1.13 0.6 32 41) 1.72% 173 I.25 5 fi.4 1132
106 1 1.21 .6 37 42.5] 1918 1.62 .17 10 1.7 21.3
i1l | 1.30 0.6 27 41] 1456 |.69 126 5 .3 106
116 [ 111 0.6 30 41] 1.615 1.54 1.21 5 6.0 9.1
S 116 10| (L9848 {.83 UG 26 411 1402 .51 0.97 10 9.7 la.4
336 1 0.91 0.6 24 421 1.266 1.33) 0.87 10 8.7 116
341 I 0.29 0.9 20 42.5) 1046 116 0.60 5 3.0 3.5
346 ! 0.15 0.523] (est) 0.78 0,22 5 1.1 0.9
351 I 0.05 0.174] (est) 0.35 0.10 ] 0.5 0.2
353 1 0.01 0.000] (est) 0.09 003 2 0.1 0.4
Depth Veloaity Cieorge River Tolal 765.9
Average 149 R Averige 1.59 f'sex
Maximim 127 R Maximum 217 fifsec

Motes: Average depth and average velocity are calculated using data from 11 [t through 336 i, which is approximately
G2 percent of stream width, Estimates for a given row apply to point velocity, mean cell velocity, and Mow.
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Appendix G.5. Discharge of the Mainstem George River upstream of the East Fork confluence,
1 September 1997.

DISCHARGE
3227 ft's= 9.1 m'/s
George River, Mainstem
DISCHARGE
AH-81-04
File No.  97MSGEQ Page I of I
Crew L. DuBois. Spencer Reardon Date  W01/97
Habitat Sampling River Meter
Location Site Mainsten George Mile 12 Type  Price A No.
HUC 19030501 Guge  Number Height 24 .6emd{al weir)
Description RB head pin, George River mainstem 200 fi upstream from confluence with East Fork.
Weather 1 00% overcast, rain, 1700 hrs
Distance
from Velocity fps Mean
Head Pin Vel |Stream-| Obs. Mo Cell Cell Cell
(i) Angle | Depth bed Diepth | Revo- | Time Mean Mean | Depth | Width | Area | Flow
LB RB | Angle | Coef. (ft.) Elev. % lutions | (sec) Point | Vertical | Cell (L) (L) (it | (/'s)
0 0.00 0.000
35 | 0.39 0.6 14 421 0.190] {est) 0.10 0.20 5 1.0 0.1
10 1 (.85 0.6 35 40,5 1.904 1.05 .62 5 3.1 3.2
15 1 1.20 0.6 50 42| 2.613 2.26 1.03 5 5.1 11.6
20 1 1.58 0.6 61 44| 2.989 2.80 1.39 5 7.0 19.5
25 3| 0.9%962 1.81 0.6 60 45.5| 2.892 2.94 1.70 5 8.5 248
30 ] .13 0.6 60 40,5 3.245 3.07 1.97 5 9.9 30.2
35 | 2.18 0.6 60 43.5] 3.023 113 2.16 5 10.8 338
44 i 2.03 0.6 6l 45 1923 2.97 211 3 10.5 313
45 1 1.95 0.6 35 43| 2806 E 2.86 1.99 5 10,0 28.5
, 50 10] 0.9848] 1.96 0.6 50 45 2441 | 262 196 5 9.8 253
35 3| D.9962 1.72 0.6 40 44| 2.003 2.22 1.84 5 9.2 20.4
o0 5| 0.9962 1.76 0.6 40 71 1.877 1.54 1.74 5 8.7 16.8
63 5| 0.9962 1.64 0.6 35 42| 1.837 1.86 1.70 5 8.5 15.7
7 251 0.9063 1.44 (.6 40 40.5] 2173 2.00 1.54 5 7.7 14.0
75 30| 0.866 1.39 0.6 50 46.5]  2.363 2.27 1.42 5 7.1 13.9
80 15| 0.9659 1.52 (.6 35 42.5] 1.813 2.09 1.46 5 73 14.7
85 10| 0.984% 1.18 0.6 33 42.5 1.713 1.76 1.35 5 6.8 11.7
90 5| 0.9962 0.78 0.6 16 42| 0.850 1.23 0.98 5 4.9 6.3
92.5 I 0.25 0.9 12 471 0.577 0.71 0.52 2.5 1.3 0.9]
95 | (.05 0.115] (est) .35 0.15 L5 0.4 0.1
96 ! 0.00 0.000f (est) 0.06 0.03 I 0.0 0.0
Depth Velocity George River Total 322.7
Average 1.60 fi Average 2.32 fifsec {mainstem RM 12)
Maximum 218 A Maximum 3.24 fUsec

Notes: Average depth and average velocity are calculated using data fram 10 1t through 90 fi, which is approximately
83 percent of stream width.

Estimates for o given row apply to point veloeity, mean cell velocity, and flow.



Appendix G.6. Discharge of the East Fork upstream of the confluence with the Mainstem George
River, 2 August 1997.

George River, East Fork

DISCHARGE

2515 ft'fs =71 m'ss

Notes: Avernge depth and average velocity ure calculated using data from 5.5 ft through 88 fi, which is approximaiely

77 percent of stream width. Estimates for a given row apply to point veloeity, mean cell velocity, and flow.
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DISCHARGE
AH-81-04
File No. 97EFGEDQ] Page 1 of ]
Crew L. DuBos Date 30297
Habitat Sampling River Meter
Location Site East Fork, Georpe Mile 12  Type Prceaa No
HUC 18030501 Gage  Number Height 17 5cm(at weir)
Crescription RB head pin, 100 it upstream from confluence with mainstem.
Weather Wind E at 20, 1700 hrs.
Dhstance
from Velocity fps Mean
Head Pin Vel | Stream-| Obs MNo. Cell Cell Cell
(fL.) Angle | Depth bed Depth | Reve- | Time Mean | Mean | Depth | Width | Arca Flow
LB RB | Angle | Coef (L) Elev. % luvons | (sec) | Point | Vertical | Celi (R} {ft.} (Y | (&)
0 ! 0.00 0.000
3 i (.35 0.9 14 45| (.698] (est) (.35 (.18 3 0.5 0.2
5.5 ] 0.68 0.6 23 43| 1.186 .94 (.52 2.5 1.3 .2
8 | 0.87 0.6 30 44| 1.506 1.35 (.78 2.5 1.9 2.6
10.5 5| 0.9962 1,26 0.6 35 44.5 1.735 1.62 1.07 2.5 2.7 4.3
i1 il 0.9962 1.36 0.6 40 40.5| 2.173 1.95 1.3] 2.5 3.3 6.4
15.5 7.5] 0.9914 1.45 0.6 45 44| 2.249 2.21 1.41 2.5 33 7.7
18 7.5 0.9914 1.62 0.6 45 4 2.153 2.20 1.54 i3 18 54
20.5 25| 0599 1.52 0.6 43 42.5| 2226 2.19 1.57 2.5 19 8.6
23 2.5 0999 1.4 .6 43 40.5] 2.334 2.28 1.50 25 3.5 5.5
25.5 1 1.58 0.6 40 42| 2.097 222 1.53 2.5 1.8 8.5
28 51 0.9962 .62 0.6 45 40.5] 2441 2.27 1.60 135 4.0 Q.0
30.5 1 .68 .6 55| 4325 2.7% 2.62 1.65 25 4.1 10.8
13 1 1.92 0.6 50 44| 2.496 2.64 1.80] 2.5 4.5 11.9
I8 | 1.98 0.6 50 401 2.743 2.62 1.95] 5 9.8 25.5
40.5 1] 188 0.6 55| 40.5] 2977 286] 193] 25 48] 138
43 2.5 0999  1.90 0.6 50 41] 2,676 283] 189 25 47] 133
48 I 1.60 0.6 50 40.5| 2.709 2.69 1.75 5 8.8 23.6
53 I 1.38 0.6 53 445 2712 2.71 1.49 5 7.5 20.2
58 5| 0.9962 1.27 0.6 55 43.5| 2.774 2.74 1.33 5 6.6 18.1
63 1 1.01 0.6 40 39| 2.256 2.51 1.14 5 5.7 14.3
68 | (.97 0.6 40 40| 0.744 1.50 (.99 5 5.0 7.4
3 | 0.85 0.6 40 42.5] 24072 1.41 0.91 5 4.6 6.4
T | 0.75 0.6 i3 42| 1.837 1.95 0.80 5 4.0 7.8
83 T 1| oe2 06 30]  423| 1.559 1.70]  0.69 s 34| 58
B8 1 0.49 0.6 25 42| 1.318 I.44 0.56 5 2.8 4.0
03 | 0.35 0.9 20 50.5| (.8B83 1.10 (.42 5 2.1 23
93 ] 0.12 1.294] (est) 0.59 0.24 3 1.2 0.7
103 | 0.05 0.126] (est) 0.21 0.09 5 n.4 0.1
107 il o000 0.000] (esr) 0.06 0.03 4 0.1 0.0
Deepth Velocity East Fork George River Tol  251.5
Average 132 It Average 216 fsec
Maximum 108 it Maximum 2.98 fusec




Appendix G.7. Discharge of the East Fork upstream of the confluence with the Mainstem George
River, | September 1997,

George River, East Fork

DISCHARGE

3833 f'/s=10.9 m'/s

DISCHARGE
AH-Z1-04
File Mo. 9T7EFGEO2 Page 1 of i
Crew L. DuBois, Spencer Reardon Date 91T
Habitat Sampling River Meter
Location Site East Fork, George Mile 12 Type  PriceAA No.
HUC 19030501 Gage  Number Heght  24.6cmiat weir)
Diescription BB head pin, 100 fi upstream from confluence with mainstem.
Wenther 1 (% pvercast, rain, 1800 hrs
Distance
from Velocity Ips Mean
Head Pin Vel |[Stream-| Ohbs. Mao. Cell Cell Cell
(fi.) Angle | Depth bed Depth | Revo- | Time Mean | Mean | Depth | Width | Area | Flow
LB EB | Angle | Coel. (i) Elev. % lutions | (sec) | Point | Verical [ Cell () (L) (i | (f'fs)
0 .00 0.000
1 ! 0.02 0.095] (est) 0.05 0,01 1 0.0 0.0
3.5 I 0.41 0.6 i§ 421 0.954 0.52 0.22 2.5 0.5 0.3
G I 0.81 0.6 19 45| 0.940 0.95 J.ol 2.5 i.5 1.4
I | 1.28 0.6 10 42| 1.577 1.26 1.05 5 5.2 6.6
16 1 .69 0.6 61 51| 2.625 2.10 .49 5 7.4 15.6
24 1 {.90 0.6 52 441 2.595 2.61 1.80 5 9.0 23.4
26 | 1.81 0.6 7 41.5] 3.010 2.80 1.86 5 9.3 26.0
3! 1 .97 0.6 50 42| 2.923 297 1.89 5 9.5 28.0
36 1 222 0.6 65 45 3.164 3.04 210 5 10.5 319
41 1 2.41 0.6 59 47| 2.754 2.96 232 5 1.6 34.3
40 1 222 0.6 58 42 3.027 2.89 212 5 1.6 115
31 I 1.91 0.6 54 41.5] 2.854 2.94 2.07 h 10.3 30.4
56 1 169 0.6] 53| 405 2.870] | 286] 180 5| 90| 258
6l | 1.52 0.6 57 21| 3.047 2.96 1.61 5 §.0 2.7
6 | 1.41 0.6 52 41| 2.782 291 1.47 5 7.3 21.3
il | 1.32 0.6 49 41 2.623 2.70 1.37 5 6.8 184
Bl 1| 095 0.6 4l 30| 2.254 244 114 10] 114 277
a1 5] 0.9962 0.72 .6 36 41.5] 1.911 2.08 (.84 10 84 17.3
106 1 048 0.6 25 41.5] 1.333 1.62 (.60 15 9.0 14.6
1il 1 0.32 0.9 I7 41| 0.924 .13 0.40 5 20 23
116 1 0.11 0.305] (est.) 0.61 0.22 5 i1 0.7
121 | 0.10 0.231] (est) 0.27| 0.11 5 0.5 0.1
Diepth Velocity East Fork George River Tot 3833
Avernge L61 [t Average 2.56 [tsec
Maximum 241 ft Maximum 3.16 fifsec

Notes: Average depth and average velocity are caleulated using data {rom 6 ft through 91 ft, which is approximately
70 percent of strezm width. Estimates for a given row spply 1o point velocity, mezn cell velocity, and Mow.
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Appendix G.8. Chemical analysis of water samples collected from George River, 1996 - 2002.
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Appendix G.9. Daily water conditions and weather at the George River weir, 1998,

Oservation  River Stage Temperatwe (°C) Water  Sky® Precip.® Wind Vel.
Date Time {cm) Water Air Color (am) (am) (knotis)
609 200 DI.5* 4 B i0
610 1700 89.0 Turbid 0
6l 1300 B35 6.0 6.0 Turind 3 A ]
612 715 §4.0 7.0 7.0 Turbid 2 A 10
6/13 1100 79.0 6.0 10.0 Turbid 3 AJE 0
6/14 950 74.0 6.0 13.0 Turbid 2 AR 0
6/15 715 T1.5 50 8.0 Turbid 2 A 0
616 715 a7.0 7.0 B.0 Turtnd | 0 0
617 800 63.0 6.0 8.0 Clear 1 0 0
618 730 61.0 7.0 9.0 Clear i 0 0
6/19 730 57.0 Clear 4 B SW 20
620 1000 515 8.0 9.0 24 5 A 5W S§-10
621 1000 54.0 7.0 8.0 24 4 B 0
6/22 830 65.0 7.0 3.0 25 1 0 0
6/23 730 66,0 9.0 9.0 25 2 0 0
/24 730 61.0 8.5 8.0 25 5 B 0
£/25 730 58.5 6.5 5.0 25 4 i 0
626 730 56.0 B.5 12.5 25 1 0 0
627 830 52.0 0.0 16.0 25 3 ] 0
6/28 730 326 9.5 13.0 25 3 0 0
6/29 T30 49.5 10.0 20.0 25 ] 0 0
/30 730 475 9.0 14.0 25 2 ] 0
701 730 48.5 14.0 4.0 Clear 3 A SW 5-10
72 730 48.0 14.0 16.0 25 2 0 SW 5-10
7103 1030 473 14.0 14.0 Clear 2 0 0
704 1030 45.0 (A Ry 16.0 25 4 A 0
705 1030 49.5 13.0 14.0 Clear 4 A 0
706 730 49.0 12.0 2.0 Clear 4 A 0
707 715 33.0 10.0 12.0 Clear 4 B 0
1108
709
110
Tl
M2
13
714
715
16
M7
W18
719
7120
7121
122
723
24

-Continued-
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Appendix G.9. (page 2 of 2}

Oservation  River Stage Temperature (°C) Water  Sky® Precip.” Wind Vel.
Dale Time {cm) Water Alr Color  (am.) {(am.) (knotts)
7726
7427 1700 1.0 19.0 3
7/28
7729
7730
7731
801
8/02 2200 63.0 9.0 15.0 4 B SWI5
8/03 715 90.0 9.0 14.0 4 ¢ S35
8/04 730 118.0 8.0 10.0 4 A 0
8/05 730 4
8/06 730 3

*Sky condition codes: b Precipitation Codes:

{0 = no abservation A = inlermittaent rain

1 =< 1/10 cloud cover B = continuous rain

2 partly cloudy; < 1/2 ¢loud cover C = snow

3 = mostly cloudy; > 1/2 cloud cover D = snow and rain

4 = complete overcast E = hail

5 =thick iog ' = thunder

* = River Stage was estimated.
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Appendix G.10. Daily water conditions and weather at the George River weir, 1999.

Oservation  River Stage Temperature {"C) Water Sky*  Precip. * Wind Vel.
Date Time (cm) Water Air Color fam) {am.) {knotts)
6106 1700 82.0% 9.0 22.0 Turbid 1 0 515
&/07 830 85.0 9.0 12.0 Turbid 4 A 535
6/08 130 88.0 8.0 16.0 Turbid 4 A S10
(/09 730 92.0 6.5 9.0 Turbid 4 A 0
&/10 730 96.0 16.0 6.0 Turbid 3 A 0
6/11 730 96.0 7.0 7.0 Turbid | n 0
612 1030 493.0 10.0 210 Turbid ] 0 1]
6/13 1030 a1.0 10.0 0.0 Turbid l ] 0
614 T30 0.0 5.0 15.0 Clear 2 £ 0
6/15 1200 £87.0 11.0 24.0 Clear 1 0 0
6/16 730 85.0 1.0 15.0 Clear 2 A 0
617 1230 E3.0 11.0 24.0 Clear 3 0 0
6/18 900 100.0 11.0 15.0 Turbid 3 B 0
619 930 139.0 7.0 15.0 Turbid ! i 0
620 1030 112.0 20.0 Turbid 4 A 0
621 730 106.0 6.0 2.0 Turbid 3 A ]
622 1000 106.0 9.0 14.0 Turbid 3 0 0
6/23 1030 a8.0 B0 19.0 Turbid 4 0 0
6/24 730 92.0 B0 8.0 Turbid 5 ] 0
6/25 730 90.0 5.0 1.0 Turbid 5 0 0
6/26 1030 80.0 10.0 20.0 Turbid 1 0 n
6127 1030 94.5 10.0 16.0 Turind 1 0 0
G218 B30 93.0 i1.0 8.0 Turbid 2 a 0
6/29 730 95.0 9.0 11.0 Turbid 5 0 0
6/30 730 92.0 9.0 16.0 Turbid 1 0 0
701 730 96.0 8.0 12.0 Turbid 5 0 0
702 730 94.0 8.0 14.0 4 A NW 10-15
703 90.0*
704 86.0*
705 1100 81.0 15.0 ] 0
706 T30 T3.0 10.0 13.0 ] ] 0
707 T30 71.0 1.0 12.0 4 0 0
T8 730 67.0 9.0 9.0 Clear 3 0 ]
709 730 G1.5 9.0 11.0 Clear 3 0 0
710 1020 61.0 10.0 20.0 Clear 3 0 0
1 1030 580 Clear I 0
nz 700 550 Clear 4 A {
713 730 56.0 11.0 Clear 1/5 0 0
714 T30 56.5 12.0 Clear 4 0 {
715 T30 55.0 10.0 Clear 3 0 i
716 730 55.0 10.0 Clear 4 A ]
7 1030 6.5 12.0 10.0 Clear 4 A il
T8 1030 60.5 10.0 10,0 Clear 4 A 0
719 730 58.0 10.0 12.0 Clear 4 A 0
720 730 63.5 10.0 10.0 Clear 4 A 535-10
721 730 70.0 8.0 5.0 Turbid 4 A SE 0-5
7/22 730 65.0 9.0 4.0 Clear 1 0 0

-Continued-
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Appendix G.10. (page 2 of 3)

Oservation  River Stage Temperature ("C) Water Sky* Precip.” Wind Vel.

Dale Time {em) ‘Water Air Color {am.) (a.m.) (knotts)
713 730 67.0 10.0 9.0 Clear 3 0 0
714 1100 64.0 10,0 15.0 Clear 4 A 0
25 730 66.5 9.0 14.0 Clear 4 B 0
7126 T30 80.0 0.0 9.0 Clear 4 A 0
27 730 56.0 8.0 10.0 Turbid 4 0 0
1728 730 94.0 9.0 7.0 Turbid 4 0 0
7129 730 83.0 9.0 12.0 Turbid 4 0 0
730 730 105.0 2.0 9.0 Turbid 4/5 0 Q
7131 730 101.0 20 18.0 Turbid 4 ] S 20+
B0l 1030 95.0 5.0 14.0 Turbid 4 i 0
8/02 730 82.0 4.0 Turbid 3 i] 0
&/03 730 59.0 9.0 10.0 Turbid 3 ] 0
8/04 730 86.0 10,0 8.0 - A 5 25-40
8/05 730 830 9.0 14.0 3 0 0
LAY 730 79.0 10.0 10.0 | 0 0
807 1030 74.0 11.0 16.0 2 0 N 5-10
gus 1030 69.0 10.0 13.0 4 A 0
R/09 30 70.0 10.0 13.0 5 0 0
&rno 730 70.0 13.0 11.0 A SE0-5
811 730 65.0 10.0 13.0 3 0 0
8/12 1835 80.0 4 A 0
8/13 730 87.0 10.0 10.0 2 0] 0
£/14 1030 £5.0 4 A

815 1030 82.0 8.0 13.0 3 A

816 730 83.0 2 0 NE 5-10
B/N7 730 B0.0 11.0 12.0 5 0 ]
B/18 730 76.0 0 0
8/19 730 T1.0 A 0
8/20 1030 B9.0 4 A SW 5-10
B/21 1030 98.0 10.0 10.0 5 0 ]
8/22 1030 93.0 8.0 10.0 3 0 0

/23 730 92.0 g0 9.0 3 0 0
allq 730 97.0 4.0 3 0 i

/25 730 93.0 7.0 3 G 0
826 130 92.0 7.0 8.0 Clear 3 0 0
8/27 730 50.0 7.0 6.0 Clear 5 0 0
§/28 1030 85.0 7.0 10.0 Clear 1 0 0
829 130 82.0 Clear 5 0 NW 0-5
8/30 730 T9.0 9.0 Clear 4 A
8/31 730 80.0 7.0 8.0 Clear 4 0 0

101 1030 80.0 80 10.0 Clear 3 A SE 10-15
9/02 1030 80.0 8.0 9.0 Clear 4 0 i
9/03 1030 84.0 B0 8.0 Clear 1 0 0
9/04 1030 80,0 9.0 8.0 Clear 4 0 50-5
9/05 1030 78.0 B0 9.0 Clear 1 0 0
9406 1030 76.0 8.0 10.0 Clear 2 0 0
907 1030 T4.0 4.0 9.0 Clear 3 0 0

-Continued-
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Appendix G.10. (page 3 of 3)

Oservation  River Stage Temperature (°C) Water Sky®  Precip. ®  Wind Vel.

Date Time {cm) Water Alr Color {am.)  (am.) {knotts)
9/08 1030 68.0 B.0 40 Clear 5 0 0
9/09 1030 67.0 6.0 5.0 Clear 1 ] 0
910 1030 66.0 5.0 5.0 Clear 1 0 fJ
a1l 1030 63.0 5.0 0.0 Clear ] 0 N (-5
9/12 10120 62.0 5.0 7.0 Clear 3 0 0
9/13 1030 60.0 8.0 9.0 Clear 4 0 0
9/14 1630 60.0 9.0 5.0 Clear 3 0 ]
9/15 1030 57.0 R0 10.0 Clear 2 0 NW -5
16 1700 56.0 8.0 14.0 Clear 4 i N 5-10
917 1700 56.0 10.0 12.0 Clear l 0 0
9/18 1030 50.0 8.0 6.0 Clear 4 0 i
919 1030 61.0 8.0 9.0 Clear 4 A 0
8/20 1700 57.0 8.0 12.0 Clear 4 A NW -5
9/21 1030 56.0 80 10.0 Clear ! 0 0
0/22 1030 53.0 8.0 6.0 Clear 1 0 N 0-5
9/23 1030 51.0 8.0 6.0 Clear 4 ] NE 5-10
9/24 1030 51.0 50 5.0 Clear 4 0 {l
9/25 1030 49.0 6.0 0.0 Clear 3 ] 0

Sky condition codes:

0 = no observation
1 =< 1/10 cloud cover
2 = partly cloudy; < 1/2 cloud cover

Ll

i

* = River Stage was estimated.

= mostly cloudy; > 1/2 cloud cover
= complete overcast
5 = thick fog
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Appendix G.11. Discharge of the George River near the weir site, 8 June }999.

DISCHARGE
4,509 1€/ =127.7 m'/s

George River Weir

DISCHARGE
AH-81-04

File No.  GEO9%a Page I of 2
Crew L. DuBois, Ronnie Vanderponl, T Sanbei Date  06/08/499
Habitar Sampling River Meter
Location  S2IN46WI0CA Site Greorge River Weir Mile 4.5  Type  Price AA No
HUC 130501 Gage  Number Height  E5.0 cm
Description George River atl previous year weir site. Head pin right bank. All angles assumed to be 00

gecchi is U.25m. All measurments from 40 ft through 350 fi were taken from skiff with person driving andfor

person in waler stablizing skifl

Eq"_l.'.l"._h-.:l_
Distnce
friom Velocity {ps Mean
Head Pin Vel | Stream-| Ohs, No. Cell Cell Cell
(i) Angle | Depth bed Depth | Revp- | Time Mean | Mean | Depth | Width | Arca Flow
LB RB | Angle | Coef. | (R) | Elev. % | lutions | (sec) | Poim [ Vertical| Cell | (f) | () | (Y | (%)
0 0.62 0.409 (est.)
il 1| 185 0.6 25 43] 1.287] (est) 0.85) 1.9 0] 129 100
20 I 0.6 60 45] 2923 NIEET 0] 150 526
il 1| 3.5% 0.6 60 41] 3.206 3.00] 330 100 33.0] 1011
40 1| 3.60 0.6 65 40| 3.356 333] 358 10]  358] 1209
50 1| 382 0.6 70 411 3735 3.65] 3.7 10 371] 1353
60 1EES 0.6 72 41| 3.Ral 179]  3.84 10]  384] 1453]
70 1ERE 0.6 70 42| 3.647 374 3.79 0] 379 1410
i 1] 368 G 70 42 3.647 3.65] a7l w37 13sa
9 | [ _3esl | 06| so| 44| 3975 381 367 10| 36| 139.7]
[ TEES 0.6 so]  405] 431n 415 370 10 37.0] 1534
110 1| 3.78 0.6 80 4] 3978 4.15] 377 10 377] 156
120 | 38s 0.6 70 43] 3563 177 382 10| 382 1438
130 1 370 0.6 30 43] 4.067 181 378 nf  37.8] 1440
140 1] 37 0.6 80 43| 4067 4.07] 371 | 371] 15009
150 i 370 0.6 80 42] 4.163 412 37 | 37l 1527
160 1] 3.6 |06 80 2] 4163 4.16] .66 | 3s6] 1524
170 1ERF 06 &0 44] 3075 407 347 0] 367 1403
150] | 382 06 80 45] 3888 393 x7i| 0] a77] lasg
190 1| 165 0.f B0 45] 2888 389 374 o] 374] 1452
200 1] 355 [ix3 &0 44| 1975 193] 160 o] innl 1418
210 [ 152 06 f0 44| 3975 1.98)  3.54 1] 354 1403
120 i 8] 06 80 45] 1.888 3.93] 150 in] 350 1376
230 1| 362 0.6 70 40] 3828 s86] 335 0] 355 1369
240 1| 345 0.6 80 42| 4.163 400 354l qn| 354l 1412
250 EEY 0.6 0 41] 3.735 | ias] 344 | 44| 1357
260 1| 333 0.6 70 a1 375 | am| 138 w338 1261
270 1 130 0.6 70 23] 3.563 365 132 | 332] 1210
280 R 0.6 70 42] 3.647 160] 335 0] 33s] 1208
290 [ 338 06 70 43| 3.563 3.60] 339 10| 339] 1222
300 1IEER 0.6 70 44| 3482 152 335 10| 335 1180
310 1™ 330 0.6 70 45| 3.406 144] 33 o] 131 1140
320 [ 3a2] 0.6 6] 46] 2860 313 336 10 13.6] 1053
330 i| 358 0.6 [ 44| 12089 2.92] 350 0] 3500 1024
340 1EED 0.6 60 48] 2743 287 0] " 364] 1043
350 1] 350 0.6 40 29] 1501 227]  3.63] 10 363 829
50 il 310 0.6 0 48[ 1.438 182] 333 10| 333 610
370 ] 05 06 0 0] 0.020] (est) 093] 208 0] 208 193
_an 1 (J ilr 06 0.000] (est) 0.01 0.53 2 1.1 0.0
Ut,[ ¥ Vc:locig Gearpe River Total 4,509
A‘t.ragz. ?.5(: i Average  1.59 Nfsec
Maximum 185 R Maximum 4.32 ii'seec

Nates: Avernge depth and average velocity are calculnted using data from 20 fi through 360 f, which is approximately
91 percent of stream width. Estimates for a given row apply to point velogity, mean cell velocity, and ow.
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Appendix G.12. Daily water conditions and weather at the George River weir, 2000.

QOservation  River Stage Temperature {°C) Water Sky " Precip.” Wind Vel

Dale Time {zm) Water Air Color  {am.) {am)  (knoms)
614 730 61.0 3 0 0
[k 1030 59.0 10,0 9.0 3 { E 15
616 T20 58.5 4.0 1.0 4 0 0
617 1030 56.0 9.0 11.0 A 4] 0
618 1030 55.0 16.0 2 0 0
(/1% T4E 54.0 2
6/20 830 530 3 1]
/21 730 52.0 0.0 9.0 1 0 0
(/22 730 S0.0 5.0 10.0 1 0 {0
6/23 T30 47.0 9.0 9.0 ) 0 ¢
024 1030 45.0 1.0 25.0 I 0 4]
025 1030 44.0 10,0 12.0 4 A
0/26 730 41.5 11.0 120 1 ]
627 730 42.0 12.0 10.0 H n 0
6/28 730 390 13.40 [4.0 4 L]
6/29 T30 385 12.0 12.0 4 0 0
630 T30 8.0 11.0 1.0 4 0 0
701 1030 38.0 120 8.0 [ i i
T2 1030 6.5 13.0 21.0 1 ] 0
703 355¢ 13.0 17.0
7/04 1030 345 14.5 20.0 3 0
765 T30 4.0 15.0 12.0 i 0
06 T30 44.0 13.5 12.0 l 0 [
TT 730 550 11.0 [2.0 3 0 0
708 1030 40.0 13.0 19.0 3 0
79 1030 38.0 14.0 17.0 4 A
o T30 A0 13.5 14.0 4 1]
ril| 130 51.0 15.0 [4.0 1 ] 0
T2 1030 48.0 14.0 18.0 1 L] NW (-5
713 T30 4.0 4 0
T4 730 42.0 13.0 13.0 4 A S5E 5-10
T35 1030 47.0 1.5 12.5 4 A W 3-10
V) 1030 50.0 11.0 13.0 4 A SW10-15
"7 730 51.0 11.0 14.0 4 A SW -5
718 730 510 11.0 8.0 5 0 {i
W9 10340 56.0 [1.0 16.0 2 0
720 1 700 50.0
21 730 49.0 110 10.0 4 A\
722 1030 43.0 i1.0 =X 3 0 S50-5
73 1030 46.0 12.0 14.5 4 0 5 5-10
724 T30 46.0 12.0 14.0 4 4

25 T30 49.5
76 1704 53.0™
727 1 700 50.0
7128 T30 49.5 4 B
729 1030 54.0 11.0 8.0 4 A
730 1030 52.0 4 5 10-15
731 &7.5%
21 730 3.0 Turbid 4 WO-5
802 T30 8.0 8.5 14.5 Turbid 3 W l0-15

-Continued-
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Appendix G.12. (page 2 of 2)

Oservation  River Stage Temperature (°C) Water Sky®  Precip, " Wind Vel.
Date Time (cm) Water Air Color (a.m.) {am.) (knotts)
8/G3 1030 80.0 4 W 10-15
8/04 730 83.0 9.0 1.0 4 B ¢
8/05 1030 104.0 9.0 13.5 Turbid 3 W 0-5
806 1030 95.0 8.0 13.0 4 SW 0-3
807 830 92.0 8.0 &0 4 ¢
8/Mm8 730 87.0 9.0 10.0 4 0
349 730 86.0 7.0 10.0 4 0
&/10 130 82.0 7.0 9.0 4 B 0
811 130 74.5 12.0 4 A
8/12 1030 ] 1.0 4 0 0
8/13 1030 75.0 7.5 13.0 4 B W 0-5
8/14 730 875 73 9.0 3 0 0
815 730 93.0 7.0 4.0 ] 0 0
8/16 8G.5*
8/17 730 80.0 8.0 1.0 4 0
818 730 79.0 8.0 14.0 4 A
819 T30 830 4 A 0
8720 1700 77.0
8421 730 75.0 9.0 1.5 1 o 0
822 730 720 8.5 6.0 3 0 0
8/23 730 66.0 6.5 0.5 1 0 0
8/24 730 G4.0 6.0 2.5 3 0 0
8/25 730 61.0 3.5 0.0 3 0 0
8/26 1030 60.0 3 0 0
8/27 1630 59.0 6.5 1.5 4 B
8/28 1030 G1.0 6.0 12.0 4 0 NS
8/29 1700 58.0
830 57.0%
8/31 56.0%
9/01 1700 35.0
9/02 1000 530 6.0 11.0 3 W10
9/03 1060 53.0 6.0 12.0 2 A 0
9/04 1000 50.0 7.0 11.0 4 A 0
9/05 1060 51.0 7.0 8.0 4 B 0
9/06 1100 at.0 7.0 8.0 4 A 0
9/07 1009 81.0 6.5 5.0 4 0
/08 1000 76.0 6.0 8.0 4 A 0
9/09 1000 4.0 5.0 3.0 H 0
010 1100 T5.0 6.0 5.0 4 A ¢
XLl 1000 83.0 5.0 7.0 3 A 0
9/12 1000 90.0 5.0 3.0 4 A i
913 1000 2.0 6.0 0.0 ; A 0
9/14 1030 85.0 4.5 4.0 2 o
915 1000 84.0 4.0 3.0 ; 0
916 1000 80.0 4.0 4.0 ; 0
917 1000 75.0 4.0 3.0 ! Y
" Sky condition codes: * Precipitation Codes:

0 - po ohservalion A = inlermiltaent rain

I =< 1/10 cloud cover B = continuous rain

2 = partly cloudy; < 1/2 cloud cover C = snow

3 = mostly cloudy; > 1/2 cloud cover D = snow and rain

4 = complete overcast E = hail

5 = thick fog F = thunder

¥ = River Stuge was eslimated.
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Appendix G.13. Daily water conditions and weather at the George River weir, 2001.

Oservation  River Stage Temperature (°C) Water Sky® Precip.”  Wind Vel.
Date Time {cm) Waler Air Color (d.m.} (a.m.) {(knotts)
6/09 730 122.0* 17.0 2 0
610 1030 117.0% 11.0 11.0 2 S10
611 1700 1120 Turbid 0
6/12 1700 107.0 Turbid l
6/13 700 102.0 6.0 7.0 Turbid 4 A 0
6/14 700 97.0 6.0 7.0 Turbid 3 n 0
615 700 93.0 5.0 5.0 Turbid } 0 i}
/16 10130 86.0 Turlad l 0
6/17 1030 83.0 a.0 20.0 Turbid 1 0 l
6/18 730 79.0 9.0 14.0 Turbid 1 0 0
6719 730 T6.0 9.0 14.0 Turbid 1 0 0
6/20 T30 73.0 10.0 150 Clear 1 0 0
6/21 R00 70.0 ) 0 0
622 715 6.0 10.0 12.0 Clear | 0 0
623 1000 65.0 12.0 17.0 Clear 2 0 0
6/24 1000 62.0 12.0 13.0 Clear 5 0 0
625 715 62.0 11.0 10,0 Clear 4 0 SWS5S
6/26 T30 63.0 9.0 10.0 Clear 4 ) SW 5
627 &2.0*
6/28 715 61.0 9.0 7.0 Clear | 0 0
629 730 60.0 12.0 15.0 Clear | 0 0
/30 1030 57.0 12.0 14.0 Clear 4 0 W5
701 1030 51.0 12.0 15.0 Clear 4 0
702 T30 55.0 12.0 18.0 Clear 1 A
7103 1700 56.5 Clear
704 [30 60.0 11.0 10,0 Clear 4 0 SW 5
705 1700 62.0 Clear
Tna 730 58.0 11.0 11.0 Clear 2 0 0
707 1030 57.0 11.0 15.0 Clear 2 0 0
T/08 100 54.0 8.0 8.0 Clear 2 0 0
7109 730 53.0 9.0 1.0 Clear 4 {3 ]
710 1200 520 10.0 8.0 Clear 4 B 0
T 713 54.0 10.0 9.0 Clear 4 A 0
112 730 69.0 10.0 12.0 Turbad 4 A SW 5-10
713 730 72.0 9.0 10.0 Turbid 4 A 0
714 1020 68.0 12.0 4.0 Turbid 4 0 0
715 1030 65.0 10.0 13.0 Clear 4 A SW 10-15
716 715 66.0 Clear 4 A 0
TM7T T30 T72.0 Turbid 4 0 0
7/18 730 74.0 Turhid 5 0 0
719 730 720 Turbid 4 A 0
120 730 £1.0 4 B
7421 [ 030 85.0 10.0 15.0 3 i 0
722 1030 53.0 10.0 14.0 4 B
7i23 730 92.0 10.0 13.0 4 0 NES
7/24 730 06.0 9.0 11.0 4 A
Ti25 1700 88.0

-Continued-

170



Appendix G.13. (page 2 of 3)

Oservation  River Stage Temperature (°C) Water Sky®  Precip. ®  Wind Vel.
Date Time (cm) Water Alr Color (a.m.) {a.m.) (knotts)
7/26 1700 89.0
7/27 1030 88.0 10.0 13.0 4
7/28 1030 88.0 9.0 10.0 4
7729 1030 86.0 10.0 19.0 2 0 0
7730 730 85.0 10.0 11.0 4
731 730 93.0 10.0 10.0 4 B 0
8/01 730 95.0 8.0 11.0 4 0 0
8/02 730 85.0 9.0 6.0 5 0
803 730 82.0 8.0 80 4 0
804 730 77.0 8.0 12.0 3 0 NE 5
805 730 76.0 8.0 20 5 0 Y
R106 730 74.0 9.0 8.0 4 0 S5
807 730 72.0 9.0 5.0 5 0
8/08 1030 69.0 1.0 15.0 i 0 S15-20
8109 730 68.0 10.0 7.0 1 0 0
8110 730 66.0 9.0 11.0 4 S5
811 730 65.0 10.0 1.0 4 A 0
g/12 730 65.0 11.0 10.0 4 A
8/13 730 65.0 10.5 10.0 3 0 0
8/14 730 65.0 11.0 10.0 4 A 0
8/15 730 70.0 1.0 16.0 4 A Sws-10
8/16 1030 77.0 10.0 13.0 4
8717 730 104.0 8.0 10.0 4 A 0
8/18 1030 100.0 9.0 14.0 4 A 9
8/19 1030 104.0 9.0 10.0 4 B S5
8720 1700 145.0%
821 730 155.0% 9.0 10.0 3 A
8/22 1700 145.0%
8/23 142.5%
8/24 730 140.0% 10.0 10.0 4 0
825 1030 135.0* 7.0 1.0 Turbid 2 0 0
826 1015 127.0 7.0 9.0 Turbid 5 0 0
8127 L0O30 122.0 8.0 7.0 Turbid 4 A 0
828 730 117.0 7.0 7.0 Turbid 5 A 0
8/29 1030 113.0 7.0 9.0 Turbid 2 A 0
8730 1030 107.0 6.5 6.0 Turbid 5 0 0
8131 1030 103.0 7.0 10.0 Turbid 4 A 0
5/01 1030 104.0 7.0 8.0 Turbid 4 A 0
9/02 1030 101.0 7.0 10.0 Turbid 4 0 SE 5
9/03 1030 97.0 6.5 9.0 Turbid 3 0 0
9/04 1030 96.0 7.0 5.0 Turbid 4 A §5-10
9/05 1030 191.0 7.0 7.0 Turbid 4 0 SW 10-30
9/06 1030 89.0 6.0 5.5 Turbid 4 A 0
9/07 1030 96.0 6.0 7.0 Turbid 4 A SW 10
9/08 1030 95.0 6.0 8.0 Turbid 3 0 0
9/09 1030 93.0 5.0 1.0 Clear 5 0 0
9/10 1030 91.0 5.0 0.0 Clear 5 0 NE §

-Continued-
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Oservation  River Stage Temperature (“C) Water Sky®  Precip.”  Wind Vel.

Date Time {cm) Water Alr Color (a.m.) {a.m.) {knotts)
9/11 1030 89.0 5.0 -1.0 Clear 3 0 0
9/12 1030 £8.0 4.5 4.0 Clear 4 (l i
9/13 1030 870 50 8.0 Clear 2 i 0
9/14 1030 86.5 5.0 7.0 Clear 3 0 0
9/15 1030 85.0 6.0 12.0 Clear 1 0 0
9/16 1030 84.0 5.0 6.0 Clear 1 0 0
9/17 1030 82.0 3.0 20 Clear 2 0 0
9/18 1030 81.0 6.0 10,0 Clear 4 il MNE §
819 1030 79.0 5.0 4.0 Clear 4 0 W5
9/20 1030 T8.5 7.0 5.5 Clear 3 { W5
9121 1030 76.0 50 3.0 Clear I 0 4
5/22 1030 734 4.0 20 Clear I 0 0

? Sky condition codes:

* = River Stage was estimated.

WE

L s tea B

no observation

=< 1/10 cloud cover

thick fog

= partly cloudy; < 1/2 cloud cover
maostly cloudy; = 1/2 cloud cover
':Or'l'l[.'llr.-‘lﬂ overcast
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> Precipitation Codes:

A = intermitlaent rain
B = continuous rain
C = snow

0 = snow and rain

E = hail

F = thunder



Appendix G.14. Daily water conditions and weather at the George River weir, 2002.

Oservation  River Stage Temperature (°C) Water Sky® Precip.® Wind Vel.
Date Time {cm) Water Alr Color {am) (am) (knotts)
611 High Turbidity
6112 730 High Turbidity 5 0 0
6/13 730 51 High Turbidity 1 &) 0
614 730 45 High Turbidity 1 0 0
6/15 730 43 High Turbidity 1 0 0
616 730 39 High Turbidity 1 O 0
617 730 38 High Turbidity 1 0 0
6/18 730 26 High Turbidity 1 0 0
6/19 730 35 High Turhidity 4 0 SW 5-15
6120 730 34.5 High Turbidity 4 A 0
6121 730 36 High Turbidity 3 0 0
622 1630 35 Moderate Turbidity I 0 0
6/23 1030 32 11 15 Moderate Turbidity 3 0 NS5
6/24 730 32 11 1! Moderate Turbidity 4 A 0
6/25 730 32 10 14 Low Turhidity 3 0 0
6/26 730 32 11 I Low Turbidity 4 A 0
6/27 730 35 11 7 Moderate Turbidity 5 0 NW0-5
/28 730 333 11 10 Moderate Turbidity 3 A 0
629 1030 30 13 18 Low Turbidity 2 0 SW0-5
6/30 1030 28 12 18 Low Turbidity 4 0 0
7101 730 28 13 12 Clear 3 0 0
7/02 730 25 12 18 Clear 3 0 0
7/03 730 23 [3 15 Clear 4 0 SW 10
704 730 23 10.5 13 Clear 1 0 0
7105 730 24 1t 12 Clear 4 0 ]
7/06 730 24 11 12 Clear 0 0
707 1030 23 12 14 Clear 4 9 SW 15-20
7/08 730 20 12 12 Clear 4 0 0
7/09 730 20 12 12 Clear 4 0 0
W0 730 19 12 10 Clear 4 0 0
711 730 18 13 13 Clear 4 A 0
72 730 18 13 10 Clear 4 A 0
M3 1030 18 13 12 Clear- 4 A SW S
7114 1630 18 12 13 Clear 3 A 0
715 730 18 12.5 I Clear 4 0 0
16 730 18 13 I Clear 2 0 0
717 730 17 14 11 Clear I 0 0
7/18 730 186 15 21 Clear 1 0 0
719 730 17 15 15 Clear 4 A SW 510
7120 1030 17 15 24.5 Clear 1 0 0
721 1030 16 14 13 Clear 3 0 0
7122 730 15 15 3 Clear 4 A 0
723 730 15 14 14 Clear 4 A ]
724 Ti5 16 15 15 Clear 4 A 0
725 715 17 14 14 Clear 4 0 0
7126 715 20 13 13 Low Turbidity 3 B S0-5
7127 1030 20 13 13 Low Turbidity 4 B S Q-5

-Continued-
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Appendix G.14. (page 2 ot 3)

Qservation  River Stage Temperature ("C) Water Sky" Precip. * Wind Vel.
Date Time {cm) Water Air Color (am) ({(am.) (knotts)
T/28 1030 245 12 12 Low Turbidity 2 0 0
729 715 25 11 11 Low Turbidity 1 0 0
T30 730 21.5 12 12 Low Turbidity I 0 a
731 715 19.5 13 13 Clear ! 0 0
8Nt 715 16.5 14 14 Clear ] 0 0
8/02 715 15 14 14 Clear | 0 0
8/03 1030 14 14 14 Clear ! 0 ]
804 1030 i3 14.5 14.5 Clear I 0 50-5
8/05 1030 12.5 15 15 Clear I 0 0
8106 1030 14 15 15 Clear g B 0
BA07 715 14 14 14 Clear 4 ] 0
8/08 800 14 12 12 Clear 3 A ]
8/09 715 13.5 12,5 12.5 Clear 4 ¢ 0
£10 715 12 10 10 Clear 4 0 0
81 730 12 11 9 Clear 4 1] 0
812 715 12 11 10 Clear 4 0 i
813 Ti5 12 10 0 Clear & 0 0
&4 715 11 10 I Clear l 0 ]
B/15 715 10 Il 9 Clear 5 A 0
8/16 715 10 i1 11 Clear 4 0 N 5-10
817 1030 10 11 11 Clear 4 0 0
818 730 10 11 12 Clear 4 0 S0-5
8/19 T30 10 9.5 2 Clear 3 0 0
B/20 730 ] 9 5 Clear B A 0
821 T30 § 9.5 9 Clear 5 A {
522 715 [5 10 9 Clear 4 0 0
823 730 19 10 9.5 Low Turbidity 4 A il
8/24 1030 18 10 11 Low Turbidity 4 A 0
8125 1030 17 11 14 Low Turbidity 1 0 0
8126 730 16 10 § Clear 5 0 0
827 730 4 10 35 Clear 1 0 NW 0-5
228 730 12.5 10 8 Clear 4 0 ]
8/29 730 12 8 Clear i 0 0
830 730 11.5 10 b Clear 4 0 0
831 1030 12 10 1 Clear 4 0 0
9/01 1030 13.5 Lo g Clear 1 0 0
902 1030 13 10 11 Clear 4 0 N (-5
9/03 1030 11.5 9 6 Clear 1 0 0
0/04 1030 11 10 13.5 Clear 4 A 55-10
9/03 1030 13 11 I Clear 4 A 5500
9/06 1030 16.5 10 10 Low Turbidity 4 A 0
9/07 1030 20 10 10 Low Turbidity 4 A {
9/08 1030 22 10 9 Low Turbidity 4 A SE (-5
9/09 1030 22 8 5 Low Turbidity 3 0 W -5
910 1030 20 7 ] Clear 4 0 ]
911 1030 20 7 9 Clear 4 A 0
9/12 1030 30 7 B lear 4 1] W 30-15
-Continued-
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Oservation  River Stage Temperature (°C) Water Sky®  Precip. > Wind Vel.
Date Time {cm) Water Alr Color {(am.) (am.) (knatts)
9/13 1030 56 8 10 Low Turbidity 4 A S5
9/14 1030 62 g 9 High Turbidity 4 A 0
9/15 1030 73 7 5 High Turbidity 4 0 Nw 5-10
9/16 1030 70 6 2 High Turbidity 4 A 0
9/17 1050 67 7 7 High Turbidity 4 A 0
9/18 1030 65 6 4 Moderate Turbidity 3 0 NW 5
9/19 1030 61 5 2 Moderate Turbidity 4 AlD 0
9/20 1630 58 3 -2 Moderate Turbidity ] 0 0
9/21 1030 55 3 { Low Turbidity I 0 0
9/22 1030 48 4 1 Low Turbidity 3 0 0
9/23 1030 44 4 6 Low Turbidity 4 A 0
9/24 1030 44 5 8 Low Turbidity 4 0 0

*Sky condition codes:

0=
] =

A

4
5

no observation
1/10 cloud cover

= partly cloudy; = 1/2 cloud cover
= mostly cloudy; > 1/2 cloud cover

complete overcast
thick fog

River Stage was estimated.
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Appendix G.15. (page 2 of 2)

Distance
from Velocity mps Mean
Head Pin Vel |[Stream-| Obs. M. Cell Cell Cell
(m} Angle | Depth | bed Depth | Reve- | Time Mean | Mean | Depth | Width | Area Flow
LB RB | Angle | Coef. {m) Elev. %o lutions | (sec} | Point | Vertical | Cell {m) {my) (mY | (m'fs)
66 0.51 0.282 0.27 (.53 2.0 1.1] 0.286
08 0.46 0.299 0.29 (149 2.0 1.0 0.282
70 .36 0.254 0.28 .41 2.0 0.8] 0.227
72 (134 0.225 0.24 0.35 1.0 0.7] 0.168
74 0.29 0.219 (.22 032 2.0 0.6 0.140
76 0.22 0.205 0.21] 026] 20 0.5] 0.108
8 0,16 (.160 0.18 0.19] 1.0 0.4] 0.069
80 013 0.122 0.14)  0.15] L0 0.3 004l
£2 (.06 0.000 (.06 0.10] 2.0 0.2 0.012
B4 0.02 0.000 0.00 (.04 20 (51 0,000
86 0.00 0.000 o.00] 0ol 20 0.0]  0.000
Depth Velocity Gieorge River Taotal (m3/s) 19.21
Average 0.99 m Average 0.32 m/see
Maximum I.LIE m Maximum 0.45 m/sec

177




Appendix G.15. Discharge of the George River near the weir site, 7 August 2002.

George River Weir

DISCHARGE

19.2 w'/s = 678.0 ft'/s

File No.
Crew
Habital
Location

HUC

02 GIO 1

1. Linderman, R. Cilewi

S2IN4GWI0CA

Sampling
George Weir

Site

Description Transect is approximately 200 m upstream of weir.
Right bank 1s head pin facing downstream.

River
Mile

Bl

4.5

Paye
Date
Meter
Type

of

08/07 202

Prcc AA  No.

Nimber | Beioi 14.30m

A CMD 9000 Digimeter was used for velocity measurements.
Weather:  Overcast (i 2000 A1, No wind, No Rain, Smokey, Air T - 14.5%, H20 T - 14%
Distance
[rom Velocity mps Meun
Head Pin Vel | Stream-|  Obs. Ne. Cell Cell Cell
() Angle | Depth | bed Depth | Revo- | Time Mean | Mean | Depth | Width | Area | Flow
LB RB | Angle | Coef. | (m) | Blev. | % | lutions| (sec) | Point | Vertical| Cell | {m) | (m} | (m® | (n'Vs)
0 0.00 0.000
2 0.37 0116 0.06 0.19 2.0 0.4 0.021
4 0.58 0.147 0.13 0.48 2.0 1.0] 0.125
6 0.68 0.266 0.2] 0.63 2.0 1.3]  0.260
8 [ 070 0.314 029 069 20 14| 0400
Lo 0.86 0.32] 0.32 0.78 2.0 1.6 0.495
12 0.94 0.390 0.36]  0.90 2.0 1.8] 0.640
14 1.00 0.396 0.39 0.97 2.0 1.9 0.762
16 1.06 0.432 041 1.03 2.0 2.1 0.853
i 8 1.08 0.184 0.31 1.07 2.0 2.1 0.65%
20 112 0.220 020 110 2.0 22| 0444
22 1.16 0.284 0.25 1.14 2.0 23] 0.575
24 115 0.202 0.24 1.16 2.0 23] 0.561
26 118 0.196 0.20 117 2.0 23] 0.464
28 .14 0.347 0.27 1.16 2.0 2.3 0.630
30 1.15 0.447 0.40 1.15 2.0 2.3 0.90¢
32 1.13 0.434 0.44 [.14 20 23 1.004
34 1.09 0.400 (.42 .11 2.0 2.2 0926
36 1.06 0.414 0.41 1.08 2.0 22| 0.875
38 1.03 0.314 0.36 £.05 2.0 2.1 0.761
40 1.00 0.410 0.36 1.02 2.0 2.0 0.735
42 0.96 0.201 0.31 0.98 2.0 2.0/ 0399
44 0.91 0.381 0.29 0.94 2.0 1.9 0.544
46 .88 0.344 0.36 0.90 2.0 1.8 0649
48 0.84 0.330 0.34 0.8G 2.0 1.7[ 0.580
50 0.83 0.305 0.32 0.84 2.0 1.7] 0.530
52 0.77 0.326 0.32 0.80 2.0 1.6| 0.505
54 0.76 0.223 0.27 0.77 2.0 1.5 0.420
30 0.70 0.349 (.29 0.73 2.0 1.5 0418
58 0.67 0.288 0.322 0.69 2.0 1.4] 0.436
60 0.63 0.300 (.29 0.65 2.0 1.3] 0.382
02 0.6 0.317 0.31 0.62 2.0 1.2| 0.383
64 0.54 0.263 (.29 0.55 2.0 1.2 1,334
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