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GEM RESEARCH PLAN
. NEED FOR THE PROJECT
A. Statement of Problem

Since 1979, the ADF&G has conducted an offshore test fishing (OTF) project near the southern
boundary of the Upper Cook Inlet (UCI) salmon management area (Figure 1). The objective of this
project has been to estimate the total run of sockeye salmon, Oncorhynchus nerka, returning to UCI
before these fish reach commerciad harvest areas. Sockeye samon returning to UCI have been
sampled by fishing geographicaly fixed stations along a transect between Anchor Point and Red
River Deta (Figure 1). These data have been extremely important to ADF&G management
biologists as they set and adjust commercial fishing times and areas to most effectively harvest
sockeye salmon that are surplus to spawning needs. Test fishing results have been reported annually
since 1979 (Waltemyer 1983a, 1983b, 1986a, 1986b, Hilsnger and Waltemyer 1987, Hilsinger
1988, Tarbox and Waltemyer 1989, Tarbox 1990, 1992, 1994, 1995, 1996, 1997, 1998a, 1998b,
1999).

In 1999, the Alaska Board of Fisheries adopted a diding range of inriver escapement goals for late-
run Kenai River sockeye salmon that were based upon preseason and inseason projections of the
annual return of this saimon stock. The OTF project provides the primary source of information
used to project the return of this stock inseason. Achievement of inriver escapement goas and
alocation of salmon to commercia, persona use, and recreationa user groups is thus largely
dependent on the accuracy of these projections. The accuracy of the population estimates provided
by the OTF project typically increases as the season progresses. Projections made on July 20 have
ranged from -5.4% to +103% of the actua run. The program often fails to accurately predict runs
that are earlier than norma. Failure to accurately predict very large runs can result in large
escapements, loss of revenue to the commercial fishery, and reduced production in future years due
to overgrazing of plankton stocks by large fry populations n rearing lakes. Failure to accurately
predict weak runs can result in over harvest by the commercia fishery, loss of fishing opportunities
in persona use and recreationd fisheries, and reduced production in future years. Improving the
accuracy of inseason sockeye salmon population estimates will enable ADF& G to better manage for
inriver escapement goas and maximum sustained yield thus benefiting the economy of the UCI
area
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14



Errors in OTF program estimates of run size appear to be due to interannua changes in migratory
timing and catchability. Migratory timing is defined as abundance as a function of time in a fixed
geographic reference frame (Mundy 1982). The sockeye salmon run entering Cook Inlet normally
peaks on July 15, but peak migratory timing has varied from July 6 to July 19. Variationsin
migratory timing are likely due to a range of biotic and physical factors that affect rates of
maturation and migration. Ocean temperature (Burgner 1980), the strength of oceanic fronts
(Mundy 1982), and tidal currents (Stasko et a. 19734) are likely important physica factors affecting
both the rate of maturation and migration. Catchability is defined as the fraction of the population
captured by a unit of fishing gear. The OTF program estimates cumulative catchability to date from
the ratio of cumulative catch per unit effort (CPUE) obtained from the test fishing vessel and
estimates of totd return to date. Cumulative catchability varies by a factor of 2 among years.
Variations in catchability are likely due to biotic factors, e.g. fish size, as well as physica factors
that affect the vertica and horizontal distribution (Huse and Holm 1993, Winters and Wheeler
1985) and migration rate of salmon (Hakoyama 1995).

The physical oceanography of Cook Inlet is characterized by a net inflow aong the eastern
boundary and a net outflow along the western boundary (Burbank 1977). Near the entrance of the
inlet the inflowing water includes the ACC. The ACC then turns west and joins the outflowing
water. The point at which the ACC turns west remains unresolved. Burbank (1977) shows a mgor
portion of the ACC extending north past Anchor Point, while Muench et a. (1978) indicates that
only a small portion of the ACC extends northward of Anchor Point. But, since these two studies
were conducted in different years, it seemslikely that the different current trgectories observed may
smply indicate interannual variability. Driftcards released more recently off Point Adam as part of
EVOS project 02671 were primarily recovered off Kenai indicating the surface flow of the ACC has
a component that extends far northward of Anchor Point. This northward flowing component is
then mixed within Cook Inlet and returns along the western boundary. A significant component of
the water along the western boundary originates from Knik Arm and the Susitna River and is
typically more turbid than the water further east due to the heavy glacial runoff from these
drainages. However, the net flow is a minor component of the circulation, tida currents largely
determine current velocities. Tida current velocities range from 1-2 kts at the entrance to 5-6 kts at
the head of the inlet (Whitney 1999). Three distinct convergence zone, known at tide rips, have been
identified in theinlet. The east rip is typicaly located 2-3 km offshore of the eastern boundary. The
west and mid-channel rips are located just east of Kagin Idand. These two rips are associated with
a 50-80 m deep channd running north to south aong the inlet. During flooding and ebbing
conditions, water flows faster through the channel due to lower bottom friction compared to the
shallower areas east and west. The result is a surface convergence and strong turbulence along the

rips.

The migration of salmon into the inlet is clearly influenced by the strength and location of tide rips.
Fishermen working the inlet are very aware of tide rips and use the rips to locate and capture
migrating salmon (Wilson and Tomlins 1999). Samon have likely evolved behaviors that allow
them to use tide rips and associated current structures to minimize the energy expended to reach
their natd rivers (Scholz et a. 1972, Stasko et a. 1973b). Although tide rips clearly result from
strong velocity gradients, they also represent boundaries between waters masses and may be
associated with strong salinity gradients.



We propose to collect data to test the following hypotheses regarding effects of changing
oceanographic conditions on the migratory behavior and catchability of salmon entering Cook Inlet.

Hypotheses

1. Salmon migration is delayed when fish encounter strong salinity gradients. Turbulence
caused by strong tidal currents or winds breaks down salinity gradients increasing the rate
of migration.

2. Interannual changes in freshwater outflow from UCI or the northward extent of the ACC
affect salmon migratory timing. A stronger outflow or reduced northward flow of the
ACC delays the migration, as salmon require more time to acclimate at frontal zones.

3. The variance of relative salmon density is a function of salmon abundance and the
structure of tide rips along the OTF transect. When salmon abundance is low (high),
relative salmon density is more contagiously (homogeneously) distributed. Strongly
(weakly) developed tide rips cause salmon density to be more contagiously
(homogeneously) distributed.

4. Salmon use tidal currentsin UCI to facilitate their northward migration. On the flood
tide, salmon density is highest between the west and mid rips where current speeds are
maximum. On the ebb tide, salmon density is highest immediately east of the mid rip and
west of the west rip where turbulence reduces the net southward flow.

In addition to our data collection we will work with any existing CODAR data and modeling results
for the area to determine if those data sources are accurate enough and have sufficient resolution to
address the fisheries questions at hand.

B. Relevanceto GEM Program Goals and Scientific Priorities

This project will monitor the strength, structure, dynamics and mixing of the ACC as it intrudes
into lower Cook Inlet (Burbank 1977). The location of the transect off Anchor Point and the
high temporal sampling rate provided by the project will enable investigation of interactions
between the ACC and processes such as tidal mixing, wind driven circulation, and frontal
propagation, improving our understanding of linkages between the ACC and the nearshore
estuarine habitat of the inlet.

The physical oceanographic data collected by the project will also be made available to other
investigators studying how the dynamics of this current system affect the productivity of the
biological resources in the region. The ADCP data in particular will be useful in determining the
flow regimes that control larval, sediment, and contaminant dispersal within the inlet. The recent
20-year decline in seabird abundance at Chisik Island on the western end of the OTF transect and
a concomitant increase in their abundance at Gull Isand in Kachemak Bay (Piatt and Anderson
1996) provides an example of the kind of changes in resource productivity that might be
explained by along time series of physical oceanographic measurements in the region. Increases
in turbid, nutrient-poor freshwater inflows into upper Cook Inlet, which flow southward along
the west side of the inlet, may be linked to the decline of the Chisik 1sland seabirds. Studies of



the Gull Island population may provide insights into processes sustaining seabird popul ations
throughout the Gulf of Alaska, since this colony is the only one along the coast that has increased
in recent years.

The proposed project could also contribute to our understanding of anthropogenic effects on
resource productivity in the region by providing data for validation of the Oil Spill Risk Analysis
(OSRA) model being developed by the Minerals Management Service for Cook Inlet and
Shelikof Strait. The high temporal sampling rate proposed for this project will provide
sufficiently numerous observations of temperature, salinity, and current velocity structuresaong
the southern boundary of the inlet for a highly powerful statistical evaluation of the OSRA
model.

II. PROJECT DESIGN
A. Objectives

1. Conduct an offshore test fishing (OTF) program to estimate the population size of
sockeye salmon returning to Upper Cook Inlet.

2. Measure the horizonta distribution of relative salmon density along the OTF transect
using side-1ooking acoustic equipment.

3. Measure environmental variables as well as the vertical distributions of temperature and
sainity along the OTF transect and construct cross sections.

4. Measure the vertical distribution of current velocity along the OTF transect using an
acoustic doppler current profiler and construct cross sections.

5. Anayze the possibility of using CODAR data and/or modeling results to supplement or
replace the oceanographic data.

6. Conduct statistical analyses to test mgjor hypotheses.

B. Procedural and Scientific Methods

Objective 1

Sockeye salmon returning to Upper Cook Inlet will be sampled by fishing six geographicaly fixed
stations between Anchor Point and Red River Ddta (Figure 1). Stations will be numbered
consecutively from east to west, with station locations being determined using a differential global
positioning system. A chartered test-fishing vessdl will sample stations 4 - 8 daily, traveling east to
west on odd-numbered days and west to east on evertnumbered days.

Sampling will start on 1 July and continue through 30 July. The chartered vessel will fish a 366 m x
10 m drift gill net with 13 cm multi-filament web at each station. Once deployed at a station,
gillnets will be fished 30 min before retrieva is started.



All captured salmon will be identified to species and sex. Fork length (mid-eye to fork-of-tail) will
be measured to the nearest millimeter. The number of fish caught at each station will be expressed
as acatch per unit of effort (CPUE) statistic for each species.

100fm x 60mn x numbea of fish

CPUE = fm of gear x MFT

D

where CPUEs= CPUE for gation s, and
MFT = mean fishing time.

Mean fishing time will be calculated as:

MFT:(C-B)+(B'A);(D'C) @)

where A = time net deployment started,
B = time net fully deployed,
C =time net retrieval started, and
D = time net fully retrieved.

Daily CPUE (CPUE) will be calculated as

CPUE, :ér{ CPUE, . €)

s=1

Daly CPUE satistics will be used to estimate the size of the migrating salmon population as
described by Mundy (1979).

Objective 2

A Biosonics model DT6000 scientific 200 kHz echosounder will be used to measure relative
salmon densities along the OTF transect. A 6.6° circular split-beam transducer will be mounted
in a side-1ooking orientation on a 2.0-m long aluminum sled. Fish will be acoustically sampled
a 3-5 pings sec’, at ranges from 0-100 m, using a pulse width of 0.2 ms, and a—47 dB threshold.
Data will be stored on alaptop computer and geo-referenced using a differentia global
positioning system (DGPS). Later in the laboratory, fish targets will be counted by 20 m range
bins using autotracking software.

Acoustic equipment will be operated along transects between the 6 stations fished with the drift
gill net each day. Transects will be traversed at 3-6 m sec’! depending on sea state. The area

swept by the sonar along each transect will be calculated by multiplying each 20 m range strata
by the length of the transect. Relative salmon densities (no. m?) will be estimated for 500 m by



20 m report areas. The data from each range strata will be used to evaluate the detection
characteristics as afunction of range. Tarbox and Thorne (1996) have established the feasibility
of using side-1ooking sonar to estimate densities of migrating adult salmon in Cook Inlet.

Objective 3

A conductivity-temperature-depth profiler (CTD) equipped with a fluorometer and transmissometer
will be used to measure the vertica distribution of temperature, salinity, fluorescence and turbidity
from the surface to the bottom at each fixed station. Additional CTD casts will be made on each
sde of obvious frontal zones. The data will be used to construct a cross section of the distribution of
these variables along the OTF transect each day. A continuoudly-recording CTD equipped with a
transmissometer will also be towed aong the entire transect each day. The data from this instrument
will enable investigators to better define the location of frontal structures.

Air temperature, wind velocity, tide stage, water depth, and water clarity will aso be measured at
each station using methods employed over the past 20 years of the OTF program. Wind speed will
be measured in knots and direction recorded as 0 (no wind), 1 (north), 2 (northeast), 3 (east), 4
(southeast), 5 (south), 6 (southwest), 7 (west), or 8 (northwest). Tide stage will be classed as flood,
ebb or dack by observing the movement of the vessd while drifting with the gill net. Water depth
will be measured in fathoms using a Simrad echo sounder, and water clarity will be measured using
a17.5 cm secchi disk.

Objective 4

A 300 kHz acoustic doppler current profiler (ADCP) will be used to measure the vertical
distribution of current velocity along the OTF transect. The ADCP will be mounted in a down-
looking orientation on a2-m long auminum ded. A 2-m cell depth size will be used providing a
velocity measure with a standard deviation of 66 mm sect. A bottom tracking algorithm will be
used to measure the survey vessel’s velocity over the bottom. Absolute current velocity will be
calculated in real time by subtracting the vessel’s velocity from the relative current velocities
measured by the ADCP. Datawill be stored on a laptop computer and geo-referenced using a
DGPS. Acoustic equipment will be operated along transects between the 6 stations fished with
the drift gill net each day. Transects will be traversed at 3-6 m sec* depending on sea state.

Objective 5

In addition to the oceanographic variables being measured, we will examine the possibility of
using CODAR data and modeling results. We will use any CODAR data that overlaps our study
in time and space to determine if the resolution and accuracy is sufficient to replace the
shipboard measurements. At thispoint it is unclear if CODAR data will be available in the
region. The University of Alaska systems are scheduled to be moved away before our study
begins, but a group from NOAA may install systems that overlook our study region. We will
also collaborate with the SALMON project and the MM S funded work of Mark Johnson to



evaluate the accuracy and resolution of oceanographic modeling results. The optimal data set is
likely to be a mixture of high resolution shipboard measurements and the non-ship intensive
studies of CODAR and modeling.

C. Data Analysisand Statistical Methods

Hypothesis 1.

Salmon migration is delayed when fish encounter strong salinity gradients. Turbulence caused
by strong tidal currents or winds breaks down salinity gradients increasing the rate of migration.

The gradient of salinity (?0/00 m*) across tide rips will be calculated using CTD data collected
on each side of therip zones. The gradient of salinity across the tide rips will then be plotted
against wind speed and tidal current velocities measured using the ADCP. Linear and nonlinear
regression analyses will be conducted to determine the model that best fits the data and test the
hypothesis that strong tidal currents or winds are associated with weaker salinity gradients. We
will aso examine the feasibility of using our split-beam acoustic system to measure salmon
swimming speeds. If practical, thiswill provide the data needed to directly test whether
migration rate is related to salinity gradients. It is unlikely that sufficient data will be available
the first year to test this hypothesis. However, the next hypothesis addresses this same issue
although many years of datawill be required to test it.

Hypothesis 2:

Interannual changes in freshwater outflow from UCI affect salmon migratory timing. A stronger
(weaker) outflow delays (accel erates) the migration.

Samon migratory timing will be estimated using CPUE data from the OTF drift gill net vessal.
Cumulative daily CPUE; will be calculated as:

CPUE, = énl CPUE, (4)

d=1

Daily estimates of CPUE; and CPUEy will be used to estimate cumulative proportions of CPUE;,
and the data will befit to a non-linear model (Mundy 1979):

_ (a+bd)

y, =Y @+e ™) ©

where: yq = cumulative proportion of CPUE; on day d,
aand b = coefficients of modd,
d = day of observation.

The mean date of the salmon migration (M) is then estimated as (Tarbox 1999):



Average salinity measured west of the west rip will be calculated using al data collected during
July each year. The mean date of migration (M) will then be plotted against average salinity.
Linear, nonlinear, and multiple regression analyses will be conducted to determine the model
that best fits the data and test the hypothesis. Covariates in multiple regressions will include
salinity in Cook Inlet, and sea surface temperature in the Gulf of Alaska (Burgner 1980).
Multiple years of datawill be required to test this hypothesis.

Hypothesis 3:

The variance of relative salmon density is a function of salmon abundance and the structure of
tiderips along the OTF transect. When salmon abundance is low (high), relative salmon density
is more contagiously (homogeneously) distributed. Strongly (weakly) devel oped tide rips cause
salmon density to be more contagiously (homogeneously) distributed.

The mean and variance of relative salmon density along the OTF transect will be calculated for
each day and plotted against one amother. If the abundance hypothesis is correct, a plot of the
variance against the mean density should indicate an asymptote at high salmon densities.
Various transformations of the data will be explored to satisfy assumptions for regression
analysis (Zar 1984). Linear, nonlinear and multiple regression analyses will be conducted to
determine the model that best fits the data and test the hypothesis. Covariates in multiple
regressions will include the relative salmon density, and the gradients of salinity (?0/0o0 m*) and
velocity (?m/sec mi't) across tide rips (as a measures of the strength of therips). Sufficient data
may be available the first year for a preliminary test of this hypothesis.

Hypothesis 4

Salmon use thetidal currentsin UCI to facilitate their northward migration. On the flood tide,
salmon density is highest between the west and mid rips where current speeds are maximum. On
the ebb tide, salmon density is highest immediately east of the mid rip and west of the west rip
where turbulence reduces the net southward flow.

The gradients of salinity, current velocity, and visual observations will be used to determine the
location of the west and mid rips each day. Theratio of the mean relative salmon density
between and outside of the two rips will be calculated for each day. An analysis of variance will
be conducted to test whether the ratio of the two densities is significantly different during the
flood versus the ebb tide. Various transformations of the data will be explored to satisfy
assumptions for analysis of variance (Zar 1984). Sufficient data may be available the first year
for a preliminary test of this hypothesis.

D. Description of Study Area



This project will be conducted in lower Cook Inlet along a transect running from Anchor Point
on the east to the Red River delta on the west. The vessel will operated out of Homer and will
return to Homer every other day. The sampling region for this project lies north of latitude
59.675, west of longitude 152.833, south of latitude 60.000 and east of longitude 153.666.

E. Coordination and Collaboration with Other Efforts

The physical oceanographic data collected by this project will be made available to others
studying the dynamics of the ACC. The data collected by this project will complement the
dataset of physical conditions at station GAK 1 near the mouth of Resurrection Bay. The
proposed project could also provide data for validation of the Oil Spill Risk Anaysis (OSRA)
model being developed by the Minerals Management Service for Cook Inlet and Shelikof Strait,
as well as the modeling efforts being conducted by Mark Johnson and SALMON projects. The
high temporal sampling rate provided by the proposed project increases the likelihood of
encountering clear weather conditions for validation of remote sensing products and will provide
sufficiently numerous observations of temperature, salinity, and current velocity structures along
the southern boundary of the inlet for a highly powerful statistical evaluation of the OSRA
modd. We hope that the NOAA CODAR units currently installed will remain during this study
so that we can compare in-water measurements against the surface measurements of CODAR.
We are working with the NOAA group that is deploying bottom mounted ADCPs to ensure that
are programs are complimentary. We will coordinate our measurements with vessel-of-
opportunity efforts that will be making similar surface property measurementsin Lower Cook
Inlet and the Gulf of Alaska.

1. SCHEDULE

A. Project Milestones

Objectivel. Conduct an offshore test fishing (OTF) program to estimate the population size of
sockeye salmon returning to Upper Cook Inlet.
To be met annually by August 2004-2005.

Objective2. Measure the horizontal distribution of relative salmon density along the OTF
transect using side- looking acoustic equipment.
To be met annually by December 2004-2005.

Objective 3.  Measure environmental variables as well as the vertical distributions of
temperature and salinity along the OTF transect and construct cross sections.
To be met annually by December 2004-2005.

Objective4. Measure the vertical distribution of current velocity along the OTF transect using
an acoustic doppler current profiler and construct cross sections.
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To be met annually by December 2004-2005.

Objective5. Analysis of model and CODAR accuracy and resolution.
To be met annually by April 2005-2006.

Objective 6. Conduct statistical analyses to test magjor hypotheses.
To be met annually by April 2005-2006.

B. Measurable Project Tasks

FY 04, 2nd quarter (January 1, 2004-March 31, 2004)
(dates not yet known) Annual GEM Workshop

FY 04, 3rd quarter (April 1, 2004-June 30, 2004)
June 1; Award contract for vessdl charter

FY 04, 4th quarter (July 1, 2004- September 30, 2004)

August 1: Complete field sampling

FY 05, 1st quarter (October 1, 2004-December 31, 2004)

December 31: Complete analyses of fisheries acoustic and ADCP data
FY 05, 2nd quarter (January 1, 2005-March 31, 2005)

(dates not yet known) Annual GEM workshop

March 31: Complete preliminary tests of major hypotheses if possible.

FY 05, 3rd quarter (April 1, 2005-June 30, 2005)
June 30: Submit annual report to Trustee Council Office.

FY 05, 4th quarter (July 1, 2005- September 30, 2005)
August 1. Complete field sampling

FY 06, 1st quarter (October 1, 2005-December 31, 2005)
December 31: Complete analyses of fisheries acoustic and ADCP data

FY 06, 2nd quarter (January 1, 2006-March 31, 2006)
(dates not yet known) Annual GEM workshop

FY 06, 3rd quarter (April 1, 2006-June 30, 2006)
August 1: Complete tests of major hypotheses, if possible.

FY 06, 4th quarter (July 1, 2006- September 30, 2006)

September 30: Submit final report (which will consist of draft manuscript for
publication) to Trustee Council Office.
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V. RESPONSIVENESSTO KEY TRUSTEE COUNCIL STRATEGIES
A. Community Involvement and Traditional Ecological Knowledge (TEK)

This project will utilize the traditional knowledge of local fishers who have observed the
migratory behavior of salmon entering the inlet for many years. This knowledge will help the
investigators interpret the quantitative data collected during the course of the project. A local
hire preference will be employed for all contracts and technicians recruited during the course of
the project. The Kachemak Bay Research Reserve will design a program of public education to
disseminate knowledge obtained from the project to the community.

B. Resource Management Applications

This project will conduct research needed to improve the accuracy of inseason projections of
migratory salmon populations entering Cook Inlet. The tools developed by the project will help
ADF& G better manage for inriver escapement goals and maximum sustained yield of the salmon
resource in theinlet. The physical oceanographic data collected by the project will also be used
by resource managers to better understand the dynamics of the ACC system and how physical
conditions affect the productivity of the biological resources in the region.

V. PUBLICATIONSAND REPORTS

A manuscript describing the “ Effects of oceanographic conditions on the migratory behavior of
salmon entering Cook Inlet” will be submitted to the Fisheries Oceanography during fall of
2006.

VI. PROFESSIONAL CONFERENCES

A manuscript entitled “ Effects of oceanographic conditions on the migratory behavior of salmon

entering Cook Inlet” will be presented at the annual meeting of the American Fisheries Society,
Alaska Chapter in 2006. The location of the meeting is not known at this time.
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DETAILED BUDGET FORM FY 04 - FY 06

Proposed Proposed Proposed ||
Budget Category: FY 04 FY 05 FY 06
Personnel $22.9 $22.9 $23.6
Travel $1.0 $1.0 $1.0
Contractual $37.5 $37.5 $1.0
Commodities $1.0 $1.0 $0.0
Equipment $20.0 $0.0 $0.0
Subtotal $82.4 $62.4 $25.6
General Administration (9% of Subtotal) $7.4 $5.6 $2.3
Project Total $89.8 $68.0 $27.9
Cost-share Funds (annual):
Iltem Purpose Source
Vessel charter data collection ADFG
Personnel data analysis ADFG
CTD & Fisheries Sonar data collection ADFG 52.0

TOTAL

PROPOSED

$69.4

$3.0

$76.0

$2.0

$20.0
$170.4

$15.3

$185.7

[

Amount

FY 04-
06

Date Prepared:

Project Number: G-030670

Project Title: Monitoring dynamics of the Alaska coastal

current and development of applications for

management of Cook Inlet salmon
Agency: ADFG
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

Personnel Costs: GS/Range/ Months Monthly Personnel

Name Description Step Budgeted Costs Overtime Sum
Mark Willette Fishery Biologist IlI 18K 1.0 6.7 6.7
Scott Pegau Senior Scientist 18C 2.0 5.5 11.0

Robert Decino Fishery Biologist Il 16C 1.0 5.2 5.2
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Subtotal [ 4.0 17.4 0.0
Personnel Total $22.9

Travel Costs: Ticket Round Total Daily Travel

Description Price Trips Days Per Diem Sum
0.0
Attend annual EVOS workshop 0.1 2 8 0.1 1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Travel Total $1.0

Project Number: G-030670 FORM 3B
Project Title: Monitoring dynamics of the Alaska coastal Personnel
current and development of applications for & Travel
management of Cook Inlet salmon DETAIL
Agency: ADFG

FY 04

20f 10



EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

Contractual Costs: Contract
Description Sum
Vessel charter for 34 days (1/2 of total cost requested) 375
If a component of the project will be performed under contract, the 4A and 4B forms are required. Contractual Total $37.5
Commodities Costs: Commodity
Description Sum
Field and laboratory supplies (rigging for two body, diskettes, rite-in-rain paper) 1.0
Commodities Total $1.0
Project Number: G-030670 FORM 3B
FY 04 Project Title: Monitoring dynamics of the Alaska coastal Contractual
current and development of applications for &
management of Cook Inlet salmon Commoditie
Agency: ADFG
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

New Equipment Purchases: Number Unit| Equipment

Description of Units Price Sum

0.0
Biosonics DTX upgrade w/ attitude sensor 20.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

New Equipment Total $20.0
Existing Equipment Usage: Number Inventory

Description of Units Agency

ADFG
ADFG
ADFG
ADFG

300 kHz portable acoustic doppler current profiler

200 kHz DT 6000 echosounder with split-beam transducer
Conductivity-temperature-depth (CTD) profiler w/ fluorometer & transmissometer
Vessel charter for 34 days (1/2 of total cost)

e

Project Number: G-030670

Project Title: Monitoring dynamics of the Alaska coastal
FY 04 current and development of applications for
management of Cook Inlet salmon

FORM 3B
Equipment
DETAIL

Agency: ADFG
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

Personnel Costs: GS/Range/ Months Monthly Personnel

Name Description Step Budgeted Costs Overtime Sum
Mark Willette Fishery Biologist IlI 18K 1.0 6.7 6.7
Scott Pegau Senior Scientist 18C 2.0 5.5 11.0

Robert Decino Fishery Biologist Il 16C 1.0 5.2 5.2
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Subtotal [ 4.0 17.4 0.0
Personnel Total $22.9

Travel Costs: Ticket Round Total Daily Travel

Description Price Trips Days Per Diem Sum
0.0
Attend annual EVOS workshop 0.1 2 8 0.1 1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Travel Total $1.0

Project Number: G-030670 FORM 3B
FY 05 Project Title: Monitoring dynamics of the Alaska coastal Personnel
current and development of applications for & Travel
management of Cook Inlet salmon DETAIL
Agency: ADFG

5 of 10



EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

Contractual Costs: Contract
Description Sum
Vessel charter for 34 days (1/2 of total cost requested) 375
If a component of the project will be performed under contract, the 4A and 4B forms are required. Contractual Total $37.5
Commodities Costs: Commodity
Description Sum
Field and laboratory supplies (rigging for two body, diskettes, rite-in-rain paper) 1.0
Commodities Total $1.0
Project Number: G-030670 FORM 3B
EY 05 Project Title: Monitoring dynamics of the Alaska coastal Contractual
current and development of applications for &
management of Cook Inlet salmon Commoditie
Agency: ADFG

6 of 10



EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

New Equipment Purchases:

Number

Description

of Units

Unit| Equipment
Price Sum

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

New Equi

pment Total $0.0

Existing Equipment Usage:

Description

Number Inventory
of Units Agency

300 kHz portable acoustic doppler current profiler 1 ADFG
200 kHz DT 6000 echosounder with split-beam transducer 1 ADFG
Conductivity-temperature-depth (CTD) profiler w/ fluorometer & transmissometer 1 ADFG
Vessel charter for 34 days (1/2 of total cost) 1 ADFG
Project Number: G-030670
Project Title: Monitoring dynamics of the Alaska coastal FORM 3B
FY 05 current and development of applications for Equipment
management of Cook Inlet salmon DETAIL

Agency: ADFG
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

Personnel Costs: GS/Range/ Months Monthly Personnel

Name Description Step Budgeted Costs Overtime Sum
0.0
Mark Willette Fishery Biologist IlI 18K 1.5 6.7 10.1
Scott Pegau Senior Scientist 18C 1.5 5.5 8.3

Robert Decino Fishery Biologist Il 16C 1.0 5.2 5.2
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

Subtotal [ 4.0 17.4 0.0
Personnel Total $23.6

Travel Costs: Ticket Round Total Daily Travel
Description Price Trips Days Per Diem Sum
0.0
Attend annual EVOS workshop 0.1 2 8 0.1 1.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Travel Total $1.0

Project Number: G-030670 FORM 3B
FY 06 Project Title: Monitoring dynamics of the Alaska coastal Personnel
current and development of applications for & Travel
management of Cook Inlet salmon DETAIL
Agency: ADFG
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EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

Contractual Costs: Contract
Description Sum
Publication costs 1.0
Contractual Total $1.0
Commodities Costs: Commodity
Description Sum
Commodities Total $0.0
Project Number: G-030670 FORM 3B
FY 06 Project Title: Monitoring dynamics of the Alaska coastal Contractual
current and development of applications for &
management of Cook Inlet salmon Commoditie
Agency: ADFG
9 of 10



EXXON VALDEZ OIL SPILL TRUSTEE COUNCIL
DETAILED BUDGET FORM FY 04 - FY 06

New Equipment Purchases:

Number

Description

of Units

Unit| Equipment
Price Sum

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

New Equi

pment Total $0.0

Existing Equipment Usage:

Description

Number Inventory
of Units Agency

FY 06

Project Number: G-030670

Project Title: Monitoring dynamics of the Alaska coastal
current and development of applications for
management of Cook Inlet salmon

Agency: ADFG

FORM 3B
Equipment
DETAIL
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Budget Justification:

FY04 & 05:

Per sonnel Requested funds: $22.9
In-kind funds: $17.4

Funds requested for S. Pegau (1 mm) and R. Decino (1 mm) are needed to support these staff
during the 1 month of field sampling required for this project (objectives 1-4). An additional 1
mm of funding for S. Pegau and 1 mm for M. Willette are needed for data analysis and report
writing (objectives 2-6). In-kinds funds support an additional 1 mm for each investigator for data
management, data analysis, and report writing (objectives 2-6).

Travel Requested funds: $1.0
Inkind funds: $0.0

Funds requested for S. Pegau and M. Willette to travel to annual GEM workshop.

Contractual Requested funds: $37.5
In-kind funds: $37.5

Funds requested for one half of the total vessel charter needed for field sampling (objectives 1-4).
In-kind funds support the other half of total charter cost. We request that the EVOS TC fund one
half of the total charter cost, because the oceanographic data collected by the project will provide
for valuable validation of remote sensing products, improved understanding of ocean dynamicsin
lower Cook Inlet, and a highly powerful statistical evaluation of ocean circulation models. In the
past, the ADFG has funded this fisheries survey from sale of fish captured by the test fishing
vessdl, but thisis not longer possible due to the lower ex-vessdl price for sdlmon in recent years.

Commodities Requested funds: $1.0
In-kind funds: $0.0

Funds requested for hardware needed to rig acoustic tow body on board charter vessel, as well as,
miscellaneous supplies needed for data management (objectives 1-4).

Equipment Requested funds:$20.0 (FY 04 only)
In-kind funds: $52.0

Funds requested for upgrade of DT6000 echosounder to stabilize ping rate and install attitude
sensor in transducer. This upgrade will improve estimates of salmon swimming speed and depth
distribution. In-kind funds support purchase of a conductivity-temperature-depth profiler, a200
kHz DT 6000 split-beam sonar system, and Echoview acoustic processing software (objectives 1-
4).

FY06:

Per sonnel Requested funds: $23.6
In-kind funds: $17.4



Funds requested for R. Decino (1 mm) are needed for data management and analysis (objectives
2-6). Anadditiona 1.5 mm of funding for S. Pegau and 1.5 mm for M. Willette are needed for
data analysis, report and manuscript preparation (objectives 2-6). In-kinds funds support an
additional 1 mm for each investigator for data management, data analyss, report and manuscript
preparation (objectives 2-6).

Travel Requested funds: $1.0
In-kind funds: $0.0

Funds requested for S. Pegau and M. Willette to travel to annual GEM workshop.

Contractual Requested funds: $1.0
In-kind funds: $0.0

Funds requested for publication of 1 manuscript.

Commodities Requested funds: $0.0
In-kind funds: $0.0

No funds requested.

Equipment Requested funds: $0.0
Inkind funds: $0.0

No funds requested.



