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Because Port Dick Creek experienced declines in total returns since 1987, the Alaska Department of
Fish and Game conducted a five-year feasibility analysis and initiated Trustee Council funded
efforts to restore spawning habitat in two former tributaries taken out of production by the 1964
Alaska earthquake. Approximately 3,000 cubic meters of material was excavated from both
tributaries, and since 1996 over 3,300 pink and chum salmon have colonized and spawned in the
new habitat. To date, spawning adults of both species potentially deposited over 5,000,000 eggs
with over 458,000 fry estimated emerging from the tributaries. In FY 00 additional sedimentologic
parameters (bedload transport, accumulated sediments and gravel/cobble transport rates) will be
further evaluated to support the stability analyses of the project.
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In 1991, the Alaska Department of Fish and Game, (ADF&G) Commercial Fisheries Management
and Development Division (CFM&D), conducted restoration surveys (R105) on the outer coast of
the Kenai Peninsula to identify pink salmon Onchorynchus gorbusca and chum salmon
Onchorynchus keta spawning systems that would benefit from instream habitat restoration. Port
Dick Creek, located within Kachemak Bay State Wilderness Park approximately 25 miles southeast
of Homer (Figure 1) was chosen because 1) it is considered one of the more important wild pink
and chum salmon production streams in the Lower Cook Inlet area; 2) the 1964 earthquake caused
an uplift of material within two tributaries of Port Dick Creek that virtually eliminated the available
spawning habitat in existence prior to the earthquake (Val McLay, personal communication); and
3) the total return of chum salmon to Port Dick Creek has declined in recent years.

The total return (catch & escapement) of Port Dick Creek Chum salmon has averaged only 4,600
fish for the ten year period, 1989-1998, compared to the previous 15 year period (1974-1988) of
31,000 fish (Figure 2). A complete closure on directed commercial fishing for Port Dick Creek
chum salmon has been in effect since 1994 and the biological escapement goal, established at 4,000
fish, has been met only twice since 1988 ADF&G (in press). The primary species targeted is the
native chum salmon of Port Dick Creek, although, pink salmon will also benefit from the instream
restoration project.

The goal of the restoration project is to reverse the decline in chum and pink salmon stock
abundance and provide for a harvestable surplus as a mitigative measure to address the results of
the Exxon Valdez Oil Spill (EVOS). If stable surface water can be restored within the two Port
Dick Creek tributaries, then annual fry production of 500 and 297 fry/m? can be expected at a
spawning density of 1.0 female/m? for pink and chum salmon respectively (McNeil, 1969; Heard,
1978; Lister et. al, 1980; Bonnel, 1991).

The two intermittent but largely subterranean tributaries of the Port Dick Creek watershed were
selected for restoration as shown in Figure 3, and designated as the primary and secondary
tributaries. The larger primary tributary intersects Port Dick Creek near the high tide line and
receives its surface water flow from a small lake of less than 4 ha. at an elevation of 300 m. Prior
to the 1964 earthquake, the historic primary tributary successfully produced pink and chum salmon
(Val McLay, Homer fisherman, personal communications). The lower 150 m of the primary
tributary was affected by uplift from the earthquake, causing a stable surface water system to
become a dry streambed of large gravel and cobbles from subterranean flow during times of
average to low discharge. The nearby secondary tributary shown in Figure 3 also had intermittent
surface water flow due to fluctuations in the alluvial water table. Previous to restoration there was
no evidence of salmon spawning within the secondary tributary; however, it provided an
opportunity to create additional spawning habitat within the Port Dick Creek drainage. Feasibility
studies conducted from 1991 through 1995 were designed to determine the suitability of excavating
the tributaries to increase spawning habitat. The studies revealed that during the winter months
surface water withdrew 10-80 cm below streambed level in the primary tributary and 10-30 cm in
the secondary tributary (Dudiak et al., 1996). The tributaries were carefully designed from the
collected data to withstand two extremes, low and high water events with a goal of sustaining long
term salmon habitat.
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In June of 1996, approxxmately 3,000 m® of deposited material was excavated from both tributaries
creating up to 2,500 m* of stable spawning habitat. In July and August 1996, an estimated 1,229 pink
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and 466 chum salmon colonized and
spawned in both tributaries depositing an
estimated 1,517,935 pink and chum salmon
eggs. The following spring ADF&G field
staff enumerated 146,936 pink and 131,519
chum fry from the primary and 34,405 pink
fry from the secondary tributary for a total of
312,860 fry. Colonization and spawner
abundance for the subsequent years 1997
and 1998 were estimated at 938 and 3,361
pink and chum salmon, respectively from

Figure 2. Total return (catch & escapement) of Port Dick

Creek Chum Salmon, 1974-1898.

Margolis (1991).
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Figure 3. Diagram of the Primary and
Secondary Tributaries entering Port Dick Creek.
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both tributaries. Mean length at emergence
for chum (39.2 mm) and pink fry (33.9

mm) falls within the size range expected
for emergent chum and pink fry throughout
their Pacific range as discussed in Groot &

The tributaries were designed from data collected
from the feasibility analysis to withstand two
extremes, low and high water events, with a goal to
sustain spawning channel stability. Project
evaluation is limited to overall survivability, i.e.
spawning success as measured by fry production.
Additional project success is evaluated through
long term monitoring and evaluation of the physical
stability of the tributaries by evaluating sediment
and bedload transport as well as the stability of
riffles and streambanks in the project site area.

This is the fifth year of a five-year project funded by
the EVOS Trustee Council. The five year feasibility
study, 1991-1995, was jointly funded by ADF&G
and the EVOS Trustee council.
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A. Statement of Problem

The targeted resource is the wild pink and chum salmon stocks of Port Dick Creek, in the West
Arm of Port Dick Bay. Benefits realized from the restored spawning habitat will accelerate the
recovery of the currently depressed wild pink and chum salmon stocks of Port Dick Creek. The
total return of the Port Dick Bay chum salmon has averaged only 5,000 fish for the nine year
period, 1988-1997, compared to the previous 15 year period (1974-1987) of 31,000 fish. The
minimum spawning escapement goal at Port Dick Creek for chum salmon, has been met only twice
since 1988 (ADF&G. 1996). Lost or reduced commercial fishing services would also be expected
to benefit the LCI area from the increased salmon production at Port Dick Creek. The exvessel
value of harvested pink and chum salmon would also serve as a base for the economic multiplier
effect in nearby communities through processing and other fishery related services.

Success of the recently restored tributaries depends on a wide variety of physical parameters. Without
adequate monitoring of temperature, water level and in some cases water velocity and salinity it would
be difficult to compare fry survival rates to the expanded and restored and changed spawning habitat
during the monitoring period, for example. During the design and construction planning stage of the
tributary systems it became apparent that bedload transport was an additional important and compatible
system that should be monitored. Long term shifting of the spawning channel gravel and sediment is
expected and important to characterize for the future of such projects.

B. Rationale/Link to Restoration

The ultimate goal of this project is to restore the wild pink and chum salmon stocks of Port Dick
Creek. The major hypothesis relates to the theory that the major survival problem occurs during
the instream incubation and residence period for both chum and pink salmon. It is theorized that
survival problems are caused by the unstable nature of the spawning habitat within the mainstream
of Port Dick Creek. There has been a substantial investment, to date, by the EVOS Trustee
Council and ADF&G to restore the spawning habitat at Port Dick Creek. This proposal will
continue to thoroughly evaluate the effectiveness of this restoration project for publication, given
the projected importance of stream restoration projects in the future.

In order to fully achieve the goal of restoration of the wild stocks, several parameters must be
monitored to evaluate the success of the project. For example, the chum and pink salmon life
history are similar, in that the females of each species migrate upstream to spawn in the summer and
fall. They create a gravel cavity or redd and deposit their eggs until they emergence as fry in the
spring. Clearly the stability of the gravel substrate is an important habitat component that should be
monitored in light of the changed post construction streambed hydraulic parameters (streambed
slope, meander curvature, placement of riffles and point bars). »

Due to the fact that salmon fry emergence occurs in the spring and a salmon run occurs in the
summer, it is apparent that the salmon life cycle essentially requires year-round hydrologic
monitoring to properly evaluate the spawning channel project. Long term data adjustments have
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been made, such as the addition of a third water level monitoring station, additional riffle and
streambed elevation monitoring and the addition of an offsite sediment trap. . . :

C. Location

Port Dick Creek is located on the Outer Gulf Coast of the Kenai Peninsula on the exposed coastline
of the Gulf of Alaska. The area is characterized and influenced by the warming effect of the
maritime currents of the North Gulf Coast, and annual rainfall can exceed 60 inches (ADNR 1994).
The predominate vegetation type of the Port Dick Creek drainage is Sitka Spruce and Western
Hemlock forest and is considered climax. Sitka Spruce in this area commonly reach a diameter of
24 inches. The creek corridor is narrow (less than 250m) with adjacent slopes in excess of 30%
grade. Port Dick Creek is a fresh water creek with the headwaters onginating 2 miles to the west
of tide water. The soil at the project site is alluvial being poorly drained and low in organic matter.

COMMUNITY INVOLVEMENT

The Alaska Department of Fish and Game is the lead trustee agency for the Port Dick Creek
project. A scoping meeting was held in Anchorage at the Alaska Department of Fish and Game
Office, 333 Raspberry Road on June 19, 1995. ADF&G (Commercial Fisheries Management and
Development Division) communicated with the U.S. Forest Service and ADF&G (Habitat and
Restoration Division).

This project was reviewed by the Exxon Valdez Trustee Council (TC) in April 1995 and approved
the project pending federal NEPA requirements be satisfied prior to further funding. State of
Alaska members on the Trustee Council include the Attorney General, and the Commissioners of
ADF&G and the Department of Environmental Conservation (DEC). Federal agency members
include representatives of the U.S. Departments of the Interior and Agriculture and the National
Oceanographic and Atmospheric Administration (NOAA). As part of the review process, the
EVOS Trustee Council Public Advisory Group (PAG) reviewed this salmon instream habitat and
stock restoration project in 1994 and 1995 prior to preparing recommendations to the Trustee
Council. The PAG unanimously approved this type of project in 1994. In 1995, the PAG made no
motion to approve or disapprove this project, however the project had received strong public
support. In addition, conclusions from the Trustee Council Wild Stock Supplementation
Workshop in January 1995 also supported this project. Questions concerning goals, linkage to
injury and benefit/cost were addressed and incorporated into the proposal.

A public hearing on the proposed Port Dick Restoration project was held in Homer in April, 1995,
by the Oil Spill Restoration Office. There were no negative comments and most people voiced
support for the project.

The proposed project has been listed in the Quarterly Chugach National Forest, schedule of
proposed actions for environmental analysis since July 1995. This project, among others, is briefly
described for interested parties at over 280 addresses. No comment has been received from this
effort.
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A letter summarizing the scoping meeting and the potential issues was drafted and sent to the U. S.
Forest Service and other concerned parties. The letter elicited responses from the following: the
Cook Inlet Regional Planning Team (CIRPT), Kenai Peninsula Borough Coastal Management
Program and members of the Cook Inlet Seiners Association (CISA). All three organizations have
endorsed the project.

Mr. Roger MacCampbell, District Ranger for the Kachemak Bay State Wilderness Park (KBSWP)
has received a draft copy of the Environmental Assessment written for the Port Dick Project. Mr.
MacCampbell has responded with written comments and found no objections to the implementation
of the proposed action. Mr., Wayne Biessel, Park Ranger for the KBSWP, recently visited the site
on the invitation of the project team (January 8, 1999).

In addition to the above community involvement, the marine biology class of the Homer High
school in cooperation with ADF&G, entered into a program to test and evaluate instream salmon
egg incubators. The incubators were to be used for supplemental colonization at Port Dick Creek
should they be needed. The high school class secured a fish transport permit and actually incubated
salmon eggs in the incubators in Fritz Creek near Homer.

In December 1996, a slide presentation of project accomplishments was presented at the annual Lower
Cook Inlet Seiners Association Membership meeting. It was well received and won unanimous support.
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PROJECT DESIGN

A. Objectives

(October 1, 1999 through September 31, 2001

The primary and secondary tributaries were excavated-in June 1996. Objectives included in this
proposal are designed to continue to evaluate project success through spawning success and long
term sedimentologic stability as related to these tributaries.

L. Analyze collected data from the 1999 field season.
Prepare and develop draft copy of final report for submission to the Chief Scientist for
review.

3. Concurrent objectives include preparing a draft copy for a peer-reviewed article.
Anticipated journal(s) include Transactions of the American Fisheries Society, The North
American Journal of Fisheries Management and Journal of Hydrology.

4. Continue to evaluate the success of the restored tributaries through sediment transport
parameters on a bi-monthly basis.

5. Prepare long term monitoring results for peer review and evaluation in preparation for
publication.

6. Monitor and evaluate water/tributary parameters including proposed sediment transport

parameters on a bi-monthly basis

B. Methods

Part B, Physicql Parameter Evaluation

Because this is a closeout fiscal year for this project, and due to the infrequent onsite gravel
transport events common in gravel-bedded streams (e.g. Andrews and Nankervis, 1995), it is
important to continue to obtain the proposed field data for the final report. This data will greatly
assist the analyses for the final report, in addition to providing the invaluable long-term monitoring
of spawning channel restoration stability. )

Following excavation of the tributaries in June, 1996, 4 types of sensors were installed: water
temperature, level, velocity and conductivity. Figure 4 shows the general measurement locations
and field arrangement of the equipment. Project methods for FY/00 will continue to measure
spawning channel bed-load sediment transport that will address the stability of the spawning habitat
created through the restoration project.

The changing channel geometry after construction and sensitivity of salmon eggs to water level
necessitates monitoring of water levels after the spawning habitat was restored. The changing
channel geometry after construction and sensitivity of salmon eggs to water level necessitated
monitoring of water levels after the spawning channel was constructed. This data is collected using
pressure transducers accurate to 0.01 ft of water within the pressure range expected at the site.

Prepared 4/99 8 Project 00139-A2




The transducers measure pressure relative to atmospheric pressure so that atmospheric pressure
effects need not be taken into account. The water level measurement scheme is shown in Flgure 4,
where the transducer strzmdpxpes are situated in thg str@aq bank.

Tempe ture is mea!
thels

Pa
Tg nperature is one of the spawning channel performance cntexg\
b

jured to an accuracy < 0.4 C at leastg
of both tributaries. Temperature effects R cxted in the hterature (e g
ard, 1983) correlate fry survival rates to te

& ceé’vat Stemperaturel e,
Water Level \L
< - Conductivi o
& R
s ) ) .’:Gi,’
3 * S
s >
Source Areas of Tracer
Gravel and Cobbles
S
S!
S0

nnt sctisat location: 2

Epprox, 300 L upstream, *e

primary chaonel) dideaeri et Jhn b

A A gont bar .
S’ s
X . Temperature
i Conductivity S
e Water Velocity
Water Level
PRIMARY TRIBUTARY
s S

S S’ streambed elevation monitoring transects

~ scour chain locations e« monitoring points

Figure 4. Physical and Hydrologic Parameter
Monitoring Locations

Prepared 4/99 9 Project 00139-A2



Temperature monitoring locations are shown in Figure 4. There are expected to be some .
temperature differences between the lower reaches of the spawning channel and the upper reaches
particularly in summer and fall months. The variation of temperature with depth in the spawning

channel is not thought to be significant due to the turbulence of the water. The spawning gravel

temperature probes are secured within the top 10 cm of substrate to facilitate comparisons of

spawning gravel conditions as part of the long term monitoring. An additional temperature

monitoring point in Port Dick Creek is used to provide a comparison to the known chum and wild

pink salmon runs in that reach as shown in Figure 4.

g ]

Water velocity measurements are a long term spawning channel performance criteria because low
and high stream velocities can both adversely affect chum salmon. Spawning adult chum salmon
use water with velocities varying between 46 and 101 cm/sec (Pauley, 1988). Streamflow therefore
regulates the amount of spawning area available: increased flow covers more gravel, thus making
more suitable spawning substrate available. Higher stream velocities erode the substrate and
suitable spawning is decreased.

In addition, salmon eggs require sufficient water velocities to keep the stream well-oxygenated,
protect the streambed from freezing temperatures, and to remove waste metabolites (CO,).
Siltation is a major cause of egg and alevin mortality as mentioned previously, which is directly
correlated to stream velocity. The current meter used is a non-mechanical flowmeter, which has
the required accurate window of measurement of between 0.01 and 5.0 meters per second.

The salinity effects of tides are now well understood for the measurement points, however these
sensors will remain useful in distinguishing tidal influences during flood events. Salinity is
correlated to conductivity which is the parameter actually measured. Sea water has a conductivity
of approximately 40 to 50 msiemens, which requires an electrode spacing much greater than
conductivity sensors for fresh water. The conductivity meter used is calibrated from fresh water to
full strength sea water, however the electrode spacing is designed for discerning salinity changes in
the spawning channel. The conductivity sensors are attached to the temperature sensors in the
substrate at approximate locations shown in Figure 4.

The datalogging equipment used by the sensors easily retains measurements every 30 minutes for 2
months, and a solar panel was added to increase the battery life. Several rapid sampling intervals
will again be monitored to obtain more information on tidal and flood events, and an attempt to do
this using datalogger programming can now be made. This will help interpret both the biologic and
sedimentologic events recorded already.

The datalogging equipment is rugged, and can operate under conditions ranging from -55 to +80
degrees centigrade. Dataloggers and power supplies are housed in fiberglass reinforced and
humidity controlled field enclosures for long term monitoring. CGS provides a researcher in the
field to provide for situations that have required a change in monitoring objectives, programming
and repair of equipment in the field.
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Part C, Sediment Transport and Spawning Channel Stability Evaluation:

The stability of stream channels and banks substantially affects the quality of riparian and aquatic
habitats. Stream stability is affected by channel morphology and channel material (Myers et al.,
1992), both factors of which were changed during spawning channel excavation. The benefits of
characterization of sediment transport in the gravel-bedded channels can range from moderately
helpful to extremely important.

Sediment and bedload transport in gravel-bedded rivers has received far less attention in the
published literature compared to stream channels of finer grained sediments. One reason for this is
that spawning gravel and cobbles are typically transported as bedload only by large and infrequent
discharges (Andrews and Nankervis, 1995). Discerning the effects of altering a gravel-bedded
stream channel on sediment transport and deposition can be a side benefit from the data of this
study useful for future spawning habitat rehabilitation projects.

The Port Dick Creek salmon spawning channel construction project has provided a unique
sedimentologic study of the effectiveness of this restoration project. Four methods typically used in
detailed sediment transport studies of gravel-bedded streams are being used for this project. The
methods are designed for inexpensive long term monitoring in conjunction with the hydrologic
parameter monitoring. The four methods include measurement and comparison of changes in
surveyed stream transects, use of tracer cobbles and gravel, measurement of changes in scour chain
orientations and measurements of surface water energy slope. The implementation and justification
of each technique is described below. -

Stream Transects

Measuring the variation of parameters across a section of a stream channel as depicted in Figure 4
can be a very useful way to monitor streambed stability. Numerous studies have used this
technique successfully, e.g. Jacobsen, 1995 in AGU Monograph 89. Dietrich and Whiting 1989
concluded in their work with gravel-bedded rivers that monitored stream cross sections were very
useful for the study of gravel transport. Transects are also useful in the hydrologic parameter
objectives for this project for determining estimates of egg mortality due to erosion (McNeil,
1965), an important performance criteria, and which is of particular interest in the few years
following excavation of the spawning channel. Therefore monitoring stream transects is an
important parameter to consider for all objectives of this project.

Streambed elevation along a transect has been useful for monitoring net erosion and sedimentation
of the streambed. The elevation and position of each point along a cross section is obtained using a
total station, and compared to previous cross sections to determine a sediment budget. It has also
been useful to obtain streambed elevations between and upgradient of the cross sections as another
way to determine the long term streambed changes and streambed gradients at the site.

Many studies find streambed elevation changeé useful over the very long term by monitoring waves
of sediment as they flow by a station (Jacobsen, 1995).. In this case the study will be useful in

Prepared 4/99 11 Project 00139-A2



determining relatively short-term changes (a few years) that may be reversed or enhanced by small
alterations in the spawning channel geometry.

Certain upgradient cross sections may be affected by the drainage caused by moving the seepage
face from the spawning channel sites to upgradient areas. This may mean a cross section will not
receive flow at low to average discharge. It is recommended that some of the water velocity
measurements used for obtaining the important discharge parameters be taken in the stream channel
far upgradient from both channels. This value would be useful to compare to onsite discharge
measurements, particularly for a dramatically ‘losing’ (recharging) stream. Depth-integrated water
velocity measurements (using two measurements per station) are more accurate for discharge
calculations, though frequently the water is too shallow to apply more than one value (CGS uses

~ the 60% depth for single measurements).

Near-bed water velocity is a novel parameter that can be monitored using an on-line water velocity
probe. The bed shear velocity, a parameter important in gravel-bedded stream sediment transport
models, may be estimated using near bed velocity (Wilcock, 1996). This can also be done with the
local shear stress parameter, These parameters are important in calculating scour or deposition
rates and other channel changes. CGS maintains two Price-type meters, but does not recommend
using these mechanical gauges for online monitoring since they need frequent calibration and can
easily get fouled (Pitlick, 1992). Other studies have found non-mechanical water velocity devices
useful for gravel bedded river measurements (e.g. Dinehart, 1992).

Bedload sampling has the valuable advantage of directly sampling the rate of bedload transport
along the streambed for a given measured discharge, however this method does not work well
unless sufficient discharge is available for transport, particularly a problem for gravel transport
which has longer residence times as mentioned previously. Since this type of sampling is only
useful for monitoring the gravel component of bedload transport if significant flow events are
occurring, a third water level monitoring station was added to help determine when gravel transport
events would be occurring. A bedload sediment trap was added far upgradient of both channels to
 assist in monitoring the boundary sediment transport rate, :

Surveyed markers and marked trees are used to locate stream transect sections. A surveyor tape is
stretched between the markers for horizontal reference. Streambed elevations are then measured to
~0.01 f with the total station at approximately 2 foot intervals across the transect. Thisis a
standard method for monitoring changes in streambed morphology with time, compatible with
other detailed studies of stream sediment transport in gravel-bedded streams (e.g. Jacobson, 1995).
Eight such transects are currently being used, with approximate locations shown in Figure 4.
Subsequent transects will show how much the stream channel adjusts to the designed spawning
channel, particularly after high discharge events.

Tracer Gravel

Tracer gravel and cobbles are being used to determine rates of gravel transport, of particular
concern for determining the performance of the constructed spawning channels. Port Dick Creek
tributary gravel and cobbles were constructed into the tracer material. Some of the gravel used is
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in the range useful for salmon spawning grounds. The cobbles and gravel were marked using holes
drilled in the material and filled with numbered copper discs and epoxy (the tracers must be
unobtrusive, yet easy to find). The shape of the tracer material was as rounded as possible in order
to reduce shape-induced uncertainties in the course of their movement (Cavazza, 1981).
Approximately 400 new tracers have been constructed with Aluminum markers and are scheduled
to be placed in the field in FY2000.

The 700 original tracers were weighed, and then carefully replaced with other gravel along the
marked stream source areas shown in Figure 4. The tracers are being relocated periodically with a
metal detector to determine the amount of movement from the source area for the specific tracer
material during periods of high discharge. Significant movement of the tracers has been shown to
occur only during significant flood events (Coble et al., 1999). Each tracer will be re-weighed
periodically throughout the long-term monitoring, and re-deployed to the source area if found near
the mouth of either tributary.

Results from tracer tests are also of fundamental value in characterizing the size and rate of bedload
transport averaged between monitored periods. The tracer data have determined accurate rates of
bedload transport by comparison to the continuously monitored water level and stream velocity
parameters. These direct measurements of gravel and cobble transport are useful for determining
construction techniques for future spawning channel projects in gravel-bedded streams.

The movement of bed load is complex, intermittent and yet very important to the understanding of
problems this project poses. Gravel morphology and density play an important role in the
entrainment of gravel, so use of onsite gravel is a good choice for tracer material, particularly since
the data is to be published as part of the stability evaluation. Different sized gravel can be used for
comparisons to a size-selective tracer study such as Ashworth et al. (1989). Bridge et al. (1992)
show why tracer densities and tracer dimensions are important for studying the results of tracer
transport, so the lengths of the orthogonal gravel axes and specific gravity were measured for each
tracer for completeness. Hassan et al. have also had success using tracer gravel in gravel-bedded
streams to calculate gravel transport rates.

Scour Chains ‘

Use of scour chains continues to be helpful in addressing long term streambed stability. Scour
chains are an inexpensive method for determining the thickness of bed mobility (depth of scour and
depth of fill) following high discharge events. The scour chains consist of vertically oriented and
weighted stainless steel link chain (1 inch links). The chains are periodically located and unburied;
the length of horizontal chain and depth to the chain are recorded, and the chain reoriented
vertically for the next high discharge event. This allows the evaluation of scour events such as the
depth of bedload scour and subsequent sediment burial thickness. Such maximum-event data helps
determine the mobility of sediment during high discharge (Gordon et al., 1992). The amount of
bedload transport from a flood event can be estimated with scour chains in combination with stream
elevation cross sections, tracer gravel and cobbles.
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Scour chains are useful in estimating the amount of bed material eroded as a measure of salmon egg

mortality. McNeil (1965) used ping pong balls buried vertically for this purpose, but had problems .
estimating scour depth when losing all of them in one location. The advantage of scour chains is

they can be straightened and re-buried vertically quickly, and they can be relocated using a metal

detector. Scour chains are useful in conjunction with stream elevation transects to understand the

history of sediment transport between site visits,

Sediment Transport Analyses

There are many types of sediment transport analyses that benefit the spawning channel project both
directly and indirectly. Although this project focuses on sediment transport as it affects the stability
of the Port Dick Creek spawning channel project, a concurrent proposal would use the obtained
data to determine a fieldwork and design program for future restoration sites in support of resource
management.

One of the concerns prior to the Port Dick Creek tributary spawning channel rehabilitation was the
effects of large gravel size and streambed armoring on pink and chum salmon spawning habitat.
There have been a number of direct studies involving salmonids that compare onsite gravel sizes to
those preferred by salmonids or to recognize the influence salmonids have on fluvial gravel size
(Kondolf, 1993). There have even been studies of gravel morphology on salmon egg mortality
(Meehan, 1977).

Perhaps more importantly, however, are concerns over the long term stability and viability of the
spawning channels. The best way to approach this is to use onsite data from the sediment transport
monitoring is to calculate basic sediment transport parameters via a variety of simple to complex
techniques. These sediment transport parameters are often used in surface water models to help
answer questions concerning the long term streambed stability. Of additional concern is the ability
for the channel to maintain its water depth and to determine what changes in the channel geometry
could be made to improve the streambed stability. Comparison studies can also be made with other
gravel-bedded stream studies in the literature.

The ‘flushing flow’ discharge from hydroelectric projects is a current matter of intensive research.
This “flushing flow’ is on a small scale directly related to the critical discharge necessary for
bedload transport in gravel-bedded streams (e.g. Kondolf, 1990). Other basic parameters that must
be derived from onsite data have been discussed previously (shear stress, sedimentologic
characteristics, stream width, stream depth profile, variations in discharge etc.). Calculation of
parameters as basic as discharge in gravel bedded streams are still a matter of research (e.g. Bridge,
1992), particularly where there are many obstructions as is the case upgradient of the spawning
channels.

Models that use the parameters for gravel-bedded streams are continually being refined, researched
and published. For example, Bridge et al. recently published a basic sediment transport model for
gravel-bedded streams that includes the critical discharge parameter, Hassan et al. proposed a
model for gravel movement using tracer data (1991) and a model for the mixing of bedload
downgradient from a source area (1994). Dietrich and Whiting (1993) have worked with models
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that include meanders in gravel bedded rivers, an important component at this site, and Pizzuto
{1991) published an important model concerning gravel channel widening predictions and the
importance of sediment supply from streambanks. In addition there are valuable published data sets
for comparison studies available for gravel bedded flow, for example from laboratory flume studies
(e.g. Pizzuto, 1990).

A final subject that is of interest to the site is studying the influence of small and large drop
structures and their effect on gravel sediment transport in evaluating the Port Dick spawning
channel project. These topics often appear in the context of bridge construction, since bridges
frequently must be founded on erodible material. The scour of a gravel-bedded river is different at
the location of a drop structure, so a variety of studies (e.g. Laursen et al., 1984) indicate the stable
sediment size at sloping sills and erosion depth directly below drop structures.

Laursen et al. (1984) proposed a model for the size of riprap needed on the face of a sloping sill
similar to the seepage face on the primary tributary. Elements of more specific papers on drop
structures can also be useful in deriving models that describe sediment transport at drop structures
(e.g. Humpherys, 1986; Fiuzat, 1987; Christodoulou, 1985). A related topic is streambank stability
analyses (e.g. Chang, 1990). These topics are useful to keep in mind should future channel changes
be deemed necessary, and for further research to support resource managers.

Mr. Coble has spent his 12-year hydrologic career as a specialist in numerical modeling, and looks
forward to applying his knowledge and experience to the interesting problems presented by the Port
Dick Project, as might be expected. Monitored hydrologic and sedimentologic parameters as they
relate to the Port Dick Creek tributary salmon spawning habitat and stream channel construction are
planned for publication in peer-reviewed publications such as Water Resources Bulletin, Hydrologic
Sciences Journal and/or the Journal of Hydrology. Information transfer to resource managers through
analyses is the subject of the concurrent Port Dick proposal.

C. Cooperating Agencies, Contracts, and Other Agency Assistance

The actual excavation/restoration of the tributaries was contracted out to the private sector in FY/96.
The physical parameter monitoring and the studies to evaluate the stability of the excavated tributaries
are contracted to Coble Geophysical Services of Homer.

SCHEDULE
A. Measurable Project Tasks for FY/00 (October 1, 1999 - September 30, 2000)

- Continuous through 2000:  Monitor hydrologic parameters within restored tributary e.g.
water temperature, velocity, salinity and level. Monitor bedload
transport, accumulated sediments and gravel/cobble transport
rates. Certain bedload transport activities proposed continuous
through 2002.
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10-1-99 through 4-1-00 Fall- measurement of riffle elevations, streambed scour and
sedimentation.

10-1-99 through 4-15-00  Data analysis and preparation of draft of final report as well as draft
of journal article.

4-16-00 through 9-31-00  Address editorial comments from the Chief Scientist and journal
editors on draft report.

B. Project Milestones and Endpoints

e Collect final riffle elevations, streambed scour and sedimentation data for analysis and inclusion
into final report. November 1999.

¢ Analyze collected field data and submit draft copy of final report to Chief Scientist for
comment, April 15, 2000

e Submit draft copy of article to peer-reviewed journal; tentative journal(s) Transaction of the
American Fisheries Society, North American Journal of Fisheries Management and Journal of
Hydrology, April 15, 2000.

o Submit final report on or before April 15, 2001.

C. Completion Date -

Final report due April 15, 2001. Additional monitoring of sediment transport parameters is
proposed through 2002 (separate proposal, FY01) to monitor channel stability as a basis for
publication/research and possible transfer of information to resource managers.

PUBLICATIONS AND REPORTS

For FY/00 we will have results showing the chronology of the newly restored Port Dick Creek tributary
spawning habitat available for possible report publication. Monitored hydrologic and sedimentologic
parameters as they relate to the Port Dick Creek tributary salmon spawning habitat and stream channel
construction are planned for publication for FY/00 in either the Transactions of the American Fisheries
Society, North American Journal of Fisheries Management or the Journal of Hydrology.

PROFESSIONAL CONFERENCES

The conferences that we anticipate attending include the annual Exxon Valdez Oil Spill Trustee Council
Restoration Workshop, the annual AWRA-Alaska conference (Mr. Coble will present more results at
the April 12®, 1999 AWRA Conference in Juneau, Alaska) and the Fall 1999 American Geophysical
Union (AGU) meeting. Results are also planned for presentation at an appropriate International
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Association of Hydrological Sciences symposium to be included in their published proceedings. The
project team includes members of these organizations and other professional organizations.

NORMAL AGENCY MANAGEMENT

The Department of Fish and Game does not have the funding ability to respond to unforeseen crisis
events such as the Exxon Valdez Oil Spill, which impacted the Port Dick area with moderate to heavy
oiling. The Port Dick Creek restoration project was originally funded by the Trustee Council in 1991
and is currently funded in FY/97 to conduct project evaluation.

The project was originally proposed to facilitate restoration of the depressed Port Dick Creek pink and
chum salmon stocks. This is the first spawning channel/spawning habitat restoration project conducted
in the Lower Cook Inlet area.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This instream habitat restoration project is the only commercial fisheries EVOS related project on
the Outer Gulf Coast of the Kenai Peninsula currently being considered for further funding.

PRINCIPAL INVESTIGATOR

Wes Bucher

Mr. Bucher is the finfish area management biologist with the Alaska Department of Fish and Game
in Lower Cook Inlet. He has worked for the Department as a fisheries biologist since 1971 serving
in several capacities throughout Cook Inlet and Bristol Bay. While he has been responsible for a
variety of fishery research and management programs ranging from hydroacoustics, limnology,
rehabilitation and enhancement, most of his recent work has involved management of commercial
salmon and herring fisheries.

OTHER KEY PERSONNEL

Project Manager
Mark Dickson, Fish and Wildlife Technician IV.

Mr. Dickson has been employed as a fish culturist and fish and game technician with the Alaska
Department of Fish and Game for the past 20 seasons. He has considerable experience in fish
cultural practices in the field and in the hatchery management projects that restore and enhance
sport and commercial fisheries in the Lower Cook Inlet area. Mr. Dickson has worked in the
Lower Cook Inlet area participating in and managing salmon restoration projects.

Geoff Coble, Project Geoscientist and Engineer
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Mr. Coble is currently the owner and manager of CGS, a local firm specializing in water resources
geophysics. Mr. Coble has a multi-disciplinary and academic approach to his career, combining .
three college degrees in Water Resources Science, Geology and Geophysics with water resources

numerical modeling as a specialty. The fact that basic questions concerning transport of gravel in
gravel-bedded streams remain unanswered, combined with the unique complexities of this site make

it an ideal research project for Mr. Coble.

The Port Dick Creek sedimentology project was selected and defined based on the strengths of Mr.
Coble and the value of the project for research. Mr. Coble has a long record of presenting his work
for peer review, and has already made agreements for project review with other nationally
published experts in hydrology and sediment transport.
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2000 EXXON VALDEZ TRUSTEE CUUNCIL PROJECT BUDGET
Oclober 1, 1898 - September 30, 2000

Other Resources

Reumsiy ~-31-aq
Coprpved- (& §-9-99

Dollar amounts are shown in thousands of dollars.

Authorized Proposed
Budget Category: FY 1899 FY 2000
Personnel $44.0 $7.7
Travel $0.6 $0.3
Contractual $31.0 $35.0
Commodities $14 $0.0
iEquipment $0.0 $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $77.0 $43.0 | Estimated | Estimated
General Administration $8.8 $3.6 FY 2001 FY 2002 “
Project Total $85.8 $4661 $17,000.0 $5,000.0 :
Full-time Equivalents (FTE) 0.2

Comments:

Projected year 2001 funding:

$750.00 for page printing costs

1 month @ $4300.00 to address editorial comments from peer-reviewed journal; anticipated journal(s), Transactions of the American Fisheries
Society, The North American Journal of Fisheries Management.

General adminstration costs as well as contractual costs incurred to finish peer-reviewed article.

Note: Different personnel costs for Coble Geophysical Services reflect different job tasks and complexity

FYO00

Prepared:

Project Number: 00139-A2

Project Title: Port Dick Creek Tributary Restoration

Agency: Alaska Dept of Fish and Game

FORM 3A
TRUSTEE
AGENCY
SUMMARY
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2000 EXXON VAL DEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Personnel Costs: GS/Range/ Months Monthly Proposed
Name [ Position Description Step| Budgeted Costs Overtime FY 2000
0.0

Mark Dickson Fisheries Technician IV (project Manager 13J 1.8 4.3 7.7

0.0

Project administration: 0.0

Field data reduction and analysis 0.0

Final report preparation and writing 0.0

Annual symposium participation 0.0

Work towards manuscript development 0.0

in the peer reviewed literature 0.0

0.0

0.0

0.0
Subtotal_ 1.8 43 0.0
$7.7

Personnel Total
Travel Costs: Ticket Round Total Daily Proposed

Description Price Trips Days Per Diem FY 2000

Symposium participation: 0.0
Round trip, Homer-Anchorage & return 180.0 1 150.0 330.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

-

Travel Total $0.3

_ ‘ FORM 3B
Project Number: 00139-A2 Personnel

FYO00 Project Title: Port Dick Creek Tributary Restoration & Travel
Agency: Alaska Department of Fish and Game DETAIL
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2000 EXXON VALDEZ TRUSTEE v uJNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Project Number: 00139-A12
FYO00 Project Title: Port Dick Creek Tributary Restoration
Agency: Alaska Department of Fish and Game

Prepared:

Contractual &
Commodities
DETAIL

Contractual Costs: Proposed
Description FY 2000
0.0
4A Linkage 35.0
When a non-trustee organization is used, the form 4A is required. Contractual Total $35.0
Commodities Costs: Proposed
Description FY 2000
Commodities Total $0.0
FORM 3B
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2000 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

[[New Equipment Purchases:

I{Description

Number
of Units

Unit Proposed
Price FY 2000

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
0.0
0.0

Existing Equipment Usage:

Those purchases associated with replacement equipment should be indicated by placement of an R.

New Equipment Total $0.0 |

Number Inventory

Description of Units Agency
i
Project Number: 00139-A2 FOBM 3B
FYO00 Project Title: Port Dick Creek Tributary Restoration Equipment
Agency: Alaska Department of Fish and Game DETAIL
Prepared: 40f8



2000 EXXON VALDEZ TRUSTEE «JUNCIL PROJECT BUDGET
October 1, 1899 - September 30, 2000

Authorized | Proposed
Budget Category: FY 1999 FY 2000
Personnel $28.7
Travel $1.4
Contractual $3.3
{{Commcedities $0.7
Equipment $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $34.1 | Estimated | Estimated
Indirect FY 2001 FY 2002 “
Project Total $0.0 $34.1 $11,000.0 $5,000.0 .
Full-time Equivalents (FTE) 0.3

I0ther Resources

Dollar amounts are shown in thousands of dollars.

I l l

Comments.

Matching funds will be requested for FY2001 and FY2002

FY2001 budget includes funds for manuscript development in the peer reviewed literature.

FY00

Prepared:

Project Number: 00139-A2

Project Title: Port Dick Creek Tributary Restoration
Name: Coble Geophysical Services

FORM 4A

Non-Trustee

SUMMARY
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2000 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

{Personnel Costs: Months Monthly Proposed
Name {Position Description Budgeted Costs Overtime FY 2000
Physical Parameter Monitoring 0.0
G. Coble Field Hydrologist/Technician | 0.6 1.8 1.1
G. Coble Field Hydrologist /Technician |l 4.0 2.2 8.8
S ina C | Stability Evaluati
G. Coble Data Analysis 1.5 5.0 7.5
G. Coble Field Hydrologist/Technician 1.5 1.8 2.7
G. Coble Project review, Conferences 0.5 2.1 1.1
Final R t and Collaborative J | Article(s)

G. Coble Geophysicist, Hydrologist Il 2.0 42 8.4
: 0.0
Subtotal 10.1 17.1 0.0
Personnel Total $29.6
Travel Costs: Ticket Round Total Daily Proposedu
Description Price Trips Days Per Diem FY 2000,
Helicopter for Instrument Inspection, download data 06 1 1 0.0 0.6
Plane trip for instrument inspection, download data (Super Cub) 0.2 4 0.0 0.8
. 0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
Travel Total $1.4 ||
) FORM 4B
Project Number: 00139-A2 Personnél
FYO0O0 Project Title: Port Dick Creek Tributary Restoration & Travel
Name: Coble Geophysical Services DETAIL
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2000 EXXON VALDEZ TRUSTEE . UNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Contractual Costs: Proposed
Description FY 2000
Physical Parameter Monitoring FFY 1997
2 Marsh McBirney water velocity sensors and equipment, rental 0.8
2 Pressure Transducer, Hastelloy diaphragm-stainless casing, rental 0.3
3 Temperature Probe, rental 0.1
2 Conductivity probe, rental 0.3
2 Datalogger, rugged full bridge, half bridge and pulse measurements, rental 0.5
1 Total Station, Tripods, Prism Rod, 300 Ft Surveyor's Tape, Rental 0.7
1 metal detector for tracer gravel, 1 meter depth sensitivity, and tracer gravel expendables, rental 04
1 Additional Pressure Transducer, Hastelloy diaphragm-stainless casing, rental 0.2
~ Contractual Total $3.3
[Description FY'ZDUQ'"
1 project-specific insurance cost 0.7
Commodities Total $0.7
Project Number: 00139-A2 FORM 4B
FYO00 Projuct Tile: Port Dick Groek Tributary Restorat Contractual &
roject Title: Port Dic : ree r|. utary Restoration Commodities
Name: Coble Geophysical Services DETAIL
Prepared:

70f8



2000 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

New Equipment Purchases: Number Unit Proposed
Description of Units Price FY 2000
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
Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0 ||
Existing Equipment Usage: Number
[[Des Datalogger, rugged full bridge, half bridge and pulse measurements of Units

Pressure transducer, Hastelloy diaphragm-stainless casing, 0,01 ft accuracy
thermistors, 0.4 degree C accuracy, soil and water measurement

data downloading equipment (laptop, optical interface, keypad etc.)

data field enclosures for datalogging equipment

temperature and conductivity instrument for field calibrations

conductivity sensors

Helly-Smith bedload sampler, with bags and expendables

rotating laser level, stadia rod, detector and 300 ft surveyors tape

scour chains, stainless, and installation equipment

metal detector for tracer gravel, 1 meter depth sensitivity

installation supplies (mounting brackets, conduit for exposed cable, expendables

[ R I WK U T W O T U Qi U N 4V V)

Project Number: 00139-A2
FYO00 Project Title: Port Dick Creek Tributary Restoration
Name: Coble Geophysical Services

FORM 4B
Equipment
DETAIL
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Common Murre Population Monitoring

Project Number: 00144
Restoration Category: Restoration Monitoring : @ =t
B
Proposer: DOI-FWS L a2
= S3
Lead Trustee Agency: USFWS = - NS
w S
Cooperating Agencies: None (@) =5
iy 3
laska SeaLife Center: No - 9< =
Alas -
O &
Duration: 1 year
Cost FY 00: $15.4K
Geographic Area: Data are from the Barren Islands in lower Cook Inlet and

the proposed work will be conducted in Homer, Alaska.

Injured Resource/Service: Common murres

ABSTRACT

This proposed common murre restoration monitoring project is a close-out study designed to
analyze Barren Islands murre census data collected by Project 99144 in FY 99 and prepare a final
report comparing FY 99 results with counts made during the 1993-1997 Barren Islands murre
population monitoring studies (Projects 93049, 94039, 96144, and 97144), the 1989-1992
damage assessment and restoration projects (Bird Study No. 3, Restoration Project No. 11), and
1990-1992 Exxon-sponsored studies. The final report will contain information on murre
productivity at the Barren Islands in 1989-1999 and discuss these data in relation to trends in
population size that have developed during the same interval of time. It will also discuss changes
in numbers of birds that may have occured at the nesting colonies because of the recent El Niifio
and La Niiia events.



INTRODUCTION

The Barren Islands, in the northwestern Gulf of Alaska, supported one of the largest breeding
concentrations of common murres (Uria aalge) in the path of the T/V Exxon Valdez oil spill
(e.g., Sowls et al. 1978, Piatt et al. 1990, FWS 1994). When winds and currents swept oil
through the region during April-May 1989, many of these seabirds were killed: they comprised
74% of 30,000 bird carcasses recovered by 1 August (see Piatt et al. 1990). Based on this
information and a computer modeling study, estimates of total bird mortality suggested that
74,000-315,000 murres died after contacting floating oil (see Piatt er al. 1990, ECI 1991).

Because mortality of murres appeared to be high, the U.S. Fish and Wildlife Service (FWS)

counted murres at the Barren Islands colonies during the Exxon Valdez Oil Spill Trustee Council- -

sponsored damage assessment and restoration studies in 1989-1991 and 1992-1994, respectively
(see Nysewander and Dipple 1990, 1991; Dipple and Nysewander 1992; Nysewander et al. 1993;
Dragoo et al. 1995; Roseneau et al. 1995, 1996a). Other research groups also collected data on
murre numbers at the Barren Islands during the early 1990's. University of Washington (UW)
investigators counted birds at East Amatuli Island - Light Rock in 1990-1992, during Exxon- and
Minerals Management Service-funded studies (see Boersma et al. 1995), and Dames & Moore
(D&M) biologists censused this nesting complex and the Nord Island - Northwest Islet colony in
1991 during an Exxon-supported project (see Erikson 1995).

We censused murres at the Barren Islands in 1996-1997 (Projects 96144 and 97144; see
Roseneau et al. 1997a, 1998a). Analyses of FY 97 data in combination with population counts
made during previous postspill studies indicated that a positive trend in numbers of birds first
noted on a small East Amatuli Island - Light Rock plot set in 1994 had strengthened, and that
numbers of birds had also increased significantly on the larger Light Rock section of the East
Amatuli Island - Light Rock colony. This information and the fact that the 1997 counts on six of
the seven East Amatuli Island - Light Rock and Nord Island - Northwest Islet plot sets were
significantly higher than the averages of previous postspill estimates provided the first
convincing evidence that murre populations were increasing at the Barren Islands colonies. The
high 1997 counts were associated with the presence of large numbers of nonbreeding birds at
the colonies, almost certainly 3- and 4-year-old subadults belonging to the strong 1993-1994
chick cohorts—see Roseneau et al. 1995, 1996a, 1996b, 1997a, 1997b, 1998a, 1998b.

We will census the Barren Islands murre colonies once more in FY 99, a year when 3-, 4-, 5-,
and 6-year-old birds from the strong 1993-1996 chick cohorts are likely to present at the nesting
cliffs (see the Project 99144 DPD). Analyzing and comparing these data with counts made
during the 1993-1997 murre population monitoring studies (Projects 93049, 94039, 96144, and
97144), the 1989-1992 damage assessment and restoration projects (Bird Study No. 3,
Restoration Project No. 11), and 1990-1992 University of Washington and Dames & Moore
Exxon-sponsored studies (see Boersma et al. 1995, Erikson 1995) will provide information
needed to determine if common murres have met the remaining population recovery goal
established for this injured species in the spill area. After analyses are complete, we will prepare
a final report that will discuss postspill changes in murre productivity and population size at the
Barren Islands colonies in relation to recovery goals and recent El Nifio and La Nifia events.
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NEED FOR THE PROJECT
A. Statement of Problem

Common murres are listed as recovering in the spill area. Although FY 92 - FY 98 data clearly
demonstrate that this injured species has met productivity criteria for recovery (five consecutive
years of productivity within normal bounds; see Roseneau et al. 1995, 1996a, 1996b, 1997b,
1998b. 1999), information is still needed to show that breeding populations are indeed increasing
in the spill area (i.e., the positive population trends found at the Barren Islands in FY 97 were
encouraging; however, evidence that numbers are continuing to increase at satisfactory rates over
several years time is needed before murres can be declared fully recovered in the spill area).

B. Rationale/Link to Restoration

This proposed close-out study will compile and analyze common murre population numbers data
collected by Project 99144 in FY 99. It will also compare the results of these analyses with
counts made during the 1993-1997 murre population monitoring studies (Projects 93049, 94039,
96144, and 97144), the 1989-1992 damage assessment and restoration projects (Bird Study No.
3, Restoration Project No. 11), and the 1990-1992 University of Washington and Dames &
Moore Exxon-sponsored studies (see Boersma ef al. 1995, Erikson 1995). Information generated
by the proposed project will help determine if common murres have met the remaining
population recovery goal established for this injured species in the spill area (i.e., that numbers
must increase at satisfactory rates over several years time). Results from the work will also help
document changes in numbers of birds that may have occurred because of recent El Nifio and La
Nifia events.

C. Location

The proposed FY 00 close-out work will be conducted in Homer, Alaska. No communities will
be affected by the study.

COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

A large format, computer-generated color poster summarizing postspill results will be prepared
and submitted to the Trustee Council for public display after data are analyzed. The poster is
transportable and can be used by Trustee Council staff for a variety of purposes, including public
displays at oil spill community meetings and schools. The poster will also be available on-disk
for inclusion in any on-line products that the Trustee Council may develop for public use.
Photographs of field work will be compiled for Trustee Council use at community meetings and
in public newsletters, displays, and on-line information services. Copies of the final report will
be available to the public in Homer and Anchorage, and project results will also be presented at
public Trustee Council-sponsored meetings and workshops, and other scientific conferences.

Prepared 04/02/99 3 Project 00144



PROJECT DESIGN
A. Objectives

The project is designed to test the null hypotheses that murre populations have not increased at
the Barren Islands colonies since 1989, the year of the spill. Specific objectives are to analyze
FY 99 Project 99144 population count data; compare these results with estimates from the 1989-
1997 FWS, 1990-1992 University of Washington (UW), and 1991 Dames & Moore (D&M)
studies; and evaluate final postspill results in relation to recovery criteria.

B. Methods

The close-out study will be conducted in Homer, Alaska. Methods used to analyze FY 99
Project 99144 data and compare these results with information from earlier Barren Islands
postspill studies follow standard Alaska Maritime National Wildlife Refuge (AMNWR)
protocols. They have been described in the FY 96 - FY 97 common murre population
monitoring reports and are summarized below.

Data Analysis

To analyze the FY 99 data, one-day totals will be calculated for each monitoring plot set (see
Roseneau et al. 1995, 1996a, 1997a, 1998a). Results will be pooled and averaged with counts
made during the 1989-1997 FWS, 1990-1992 UW, and 1991 D&M postspill studies (i.e.,
Nysewander and Dipple 1990, 1991; Dipple and Nysewander 1992; Nysewander et al. 1993;
Dragoo et al. 1995; Roseneau et al. 1995, 1996a, 1997a, 1998a; Boersma et al. 1995; Erikson
1995). Linear regressions will be run to check for trends and differences among years will be
tested with ANOVA. The 0.1 significance leve] will be used to increase the power of the tests
and reduce Type II error (the 0.9 confidence interval will adequate for our purposes; also see
Appendix 1 for a power analysis).

C. Cooperating Agencies, Contracts and Other Agency Assistance

The Alaska Maritime National Wildlife Refuge will furnish all office space and computers
needed for the close-out study. The refuge will also donate up to 1 month of the project
manager's time (G.V. Byrd) to the project. Contracts or other agency assistance are not required
to perform the work.

SCHEDULE

A. Measurable Project Tasks for FY 00 (1 October 1999 - 30 September 2000)

1-30 Oct 1999: Compile, enter, and analyze FY 99 data.

1-30 Nov 1999: Combine FY 99 and FY 89 - FY 97 results and analyze for
trends and differences among years.
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1-15 Dec 1999: : Finalize manuscript using combined FY 89 - FY 99 results and
submit to journal.

16 Dec 1999 - 31 Jan 2000: Prepare poster for public display, attend EVOS workshop, prepare
for and attend PSG conference (if held in January).

1 Feb - 25 Mar 2000: Attend PSG conferance (if held in February), prepare draft final
report of combined 1989-1999 results, submit draft final report for
in-house review.

26 Mar - 10 Apr 2000: Finalize final report of 1989-1999 results.

12 Apr 2000: Submit completed final report of 1989-1999 results to Chief
Scientist and Science Coordinator.

B. Project Milestones and Endpoints

Late October 1999 FY 99 data analysis completed.

Late November 1999 Analyses of combined FY 89 - FY 99 results completed.
Mid-Dec 1999 Manuscript completed and submitted to journal.

Late March 2000 Draft final report completed.

Mid-April 2000 Final report submitted to Chief Scientist and Science Coordinator.

C. Completion Date

A manuscript reporting and discussing 1989-1999 results will be submitted to a peer-reviewed
journal by 15 December 1999. A final report that includes both the manuscript and more
detailed information on the 1989-1999 murre population counts will be submitted to the Chief
Scientist by 15 April 2000.

PUBLICATIONS AND REPORTS

A final project report discussing combined 1989-1999 results will be prepared and submitted to
the EVOS Trustee Council Chief Scientist and Science Coordinator by 15 April 2000. A
manuscript on postspill trends in murre population numbers is nearing completion. It will be
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submitted to a peer-reviewed journal (Colonial Waterbirds) by 15 December 1999, after FY 99
Barren [slands data have been analyzed and compared with counts made during 1989-1997. The
manuscript will serve as part of the final report; it will also provide information for a presentation
on murre population recovery in the spill area at the annual Trustee Council workshop in January
2000.

PROFESSIONAL CONFERENCES

Results from the FY 00 close-out study will be presented at the Pacific Seabird conference in
January-February 2000 (1989-1997 results were presented at the PSG 25th anniversary meeting
in Monterey, California in January 1998). Travel and lodging costs for attending the meeting are
included in the budget. Also, results from the work may be presented at other conferences and
symposiums held in 2000, if they are appropriate forums for the work (e.g., Alaska Bird
Conference).

NORMAL AGENCY MANAGEMENT

The proposed common murre population census close-out study is not something that AMNWR
or the FWS is required to do by statute or regulation. Until recently, the Barren Islands were
listed as an intermittent monitoring site for tufted puffins and fork-tailed storm-petrels
(Oceanodroma furcata) under the refuge’s seabird monitoring program. In 1994, these islands
were designated an annual population monitoring site for murres and kittiwakes, primarily
because the 1993-1994 EVOS-sponsored restoration studies (Projects 93049 and 94039)
demonstrated that data could be safely collected at them that satisfied standard refuge monitoring
protocols for these species. Designating the Barren Islands as an annual monitoring site has
improved the refuge’s chances of obtaining funds for collecting and analyzing murre population
data from them. However, because the islands are not part of the FWS’s highest priority
ecosystem, the Bering Sea, monetary support for conducting the proposed work will not be
available until overall FWS priorities change (i.e., from the Bering Sea to other officially
designated ecosystems within Alaska).

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

The propésed FY 00 close-out work is coordinated with other Alaska Maritime National Wildlife
Refuge murre population studies in Alaska. The refuge will provide office space and computers
for the work.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS

The proposed FY 00 work is a close-out study. Study design and schedules remain the same as

proposed in the FY 99 Barren Islands common murre population monitoring DPD (Project
99144). However, the schedule listed in the FY 98 Chiswell Islands murre population
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monitoring DPD (Project 98144) for submitting a manuscript on postspill trends in murre
population numbers has been modified to allow incorporation of FY 99 Barren Islands data in the
paper. We believe including the 1999 Barren Islands population counts in the manuscript makes
good sense, because all of the postspill population numbers data will be presented together in one
place, and using this information will strengthen the results and conclusions, and markedly
improve the paper. r

PROPOSED PRINCIPAL INVESTIGATOR, IF KNOWN

Name: David G. Roseneau

Affiliation: Alaska Maritime National Wildlife Refuge

Mailing address: 2355 Kachemak Bay Drive (Suite 101), Homer, Alaska 99603-8021
Phone number: (907) 235-6546 »

Fax number: (907) 235-7783

E-mail address: dave roseneau@fws.gov



Appendix 1. Power analysis of common murre counts in the Barren Islands, Alaska.’

We know from prior work that a total of about 5-7 counts made on separate days are needed in each year to detect
among-year differences of 20% at the P = 0.1 level with 90% power (see Byrd 1989, Hatch and Hatch 1989). Using
a computer program called “TRENDIO” written by T. Gerrodette (i.e., Gerrodette 1987), we ran a series of
simulations to predict the number of surveys needed and the number of years required at different survey iptervals
to detect a significant positive trend in murre populations with the following assumptions:

1. Rate of Change: 2 levels (8% yr- and 13% yr'') — these levels were chosen because they represent the
normal range of values reported in the literature for common murres.

2. Coefficient of Variation CV): 15% was used because that is the average value recorded for counts made in the
Barren Islands during 1992-1994.

3. Alpha (&) and Beta (B) Levels: We were more concerned about Type II errors than Type I errors; therefore we
relaxed Alpha to 0.1 and set the power at 0.9.

4. Model Selection: Murre populations are expected to grow exponentially rather than in a linear fashion.

Table 1. Summary of power analysis simulation for detecting a significant positive trend (1-tailed) in murre
populations in the Barren Islands. "

Rate of Years Number Number of
Change Between of Surveys Years Required
(year?) Surveys Ccv & B Requireda to Detect Trends
0.8 1 0.15 0.1 0.9 7 7
2 0.15 0.1 0.9 5 10
i 3 0.15 0.1 0.9 4 12
' 4 0.15 0.1 0.9 4 16
5 0.15 0.1 0.9 4 20
0.13 1 0.15 0.1 0.9 5 5
2 0.15 0.1 0.9 4 8
3 0.15 0.1 0.9 4 12
4 0.15 0.1 0.9 3 12
5 0.15 0.1 0.9 3 15

*Each survey would include S replicate counts. Increasing the number of replicate counts to 10 would reduce the CV 1o 0.10 and
generally reduce the number of surveys needed by 1 in each category.

Conclusions: If murre populations in the T7V Exxon Valdez oil spill area are increasing at 8% yr', it would require
7 years of annual surveys (at 5 replicate counts yr'') to detect a significant trend at the 0.1 level with 90% power.
However, if the number of replicates yr' were increased to 10, it would take only 6 years of annual surveys to detect
a significant trend at the same level. If populations were increasing at 13% yr”, the same comparisons listed above
would require 4 and 5 years, respectively. If surveys were conducted every 3 years (5 replicate counts yr'), it would
take 12 years, whether the rate of increase was 8% or 13% (rounding in the reason the values are the same), but
increasing the number of replicates yr' to 10 would reduce the time required to detect a trend to 9 years. Surveys
conducted at 5-year intervals would take 15 to 20 years (at 5 replicate counts yr') to detect a significant trend in
population size.

' Copies of this power analysis can be obtained from D.G. Roseneau or G.V. Byrd at (907) 235-6546.
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1999 EXXON VALDEZ TRUSTEE COUNCIL PROJECTV BUDGET
October 1, 1989 - September 30, 2000

Authorized Proposed

Budget Category: £Y 1899 FY 2000
Personnel! $18.7 $11.0
Travel $3.0 $2.3
Contractual $43.,2 $0.0
Commodities $2.6 $0.4 Z
Equipment $1.2 $0.0 LONG RANGE FUNDING REQUIREMENTS

Subtotal $66.7 $13.7 Estimated Estimated
General Administration $5.5 $1.7 FY 2000 FY 2001

Project Total $72.2 $15.4 | - $15.4 $0.0
Full-time Equivalents (FTE) 0.5 0.3

Dollar arnounts are shown in thousands of dollars.

Other Resources | | | | | | [

Comments:

This is a close-out project designed to analyze FY 99 Barren Islands common murre population monitoring Project 89144 data; compare
the results with information from 1988-1887 FWS, 1980-1992 University of Washington, and 1991 Dames & Moore studies; and prepare a final
report discussing postspill trends in population size and potential influences of recent El Nino and La Nina events.
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Project Number: 00144 F;'(:{SI\SAT?;
FY 00 Project Title: Common Murre Population Monitoring AGENCY
‘ Agency: DOI-FWS
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1899 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET

October 1, 1999 - September 30, 2000

Personnel Costs:

Name

Position Description

GS/Range/
Step

Months
nggeted

Monthly

Costs

Ovsertime

Proposed
FY 2000

David G. Roseneau
Arthur B. Kettle

G. Vernon Byrd

C. Berg

Project Leader {Principal Investigator)
Biological Science Tech. (Wildlife)

Project Manager
Program Manager

Subtotal

GS11/5
GS7/1
GS13/2
GS12

1.5
1.0
1.0
0.2

5.1 0.0
3.3 0.0
0.0 0.0
0.0 0.0

7.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

3.7

8.4 0.0 %

0.0

Personnel Total

i
3.3

$11.0

Travel Costs:

Description

Ticket
Price

Round
Trips

Total
Days

Daily
Per Diem

Proposed
FY 2000

Travel to Anchorage EVOS -workshop (1 person)

Travel to Pacific Seabird Group (PSG) conference {1 person)

0.2

0.7

3 0.2

4 0.2

0.8
0.0
1.6
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

|

Travel Total

$2.3

FY 00
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1999 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Cortractual Costs: Proposed
Description FY 2000
{No contracual costs are required by this project) 0.0
When a non-trustee organization is used, the form 4A is required. Contractual Total $0.0
Commiodities Costs: . ) Proposed
Description FY 2000
Costs of producing & printing 1 ilarge format poster for public display of project results 0.4
0.0
Commuodities Total $0.4
Project Numb 00144 FORM 38
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1999 EXXON VALDEZ TRUSTE! COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

New Equipment Purchases: Number Unit Proposed
Description of Units Price FY 2000
{No equipment purchases are required by this project) 0.0
Those purchases associated with replacement equipment should be indicated by placement of an R. New Equipment Total $0.0
Existing Equipment Usage: Number Inventory
Description of Units Agency
{FWS will supply all of the office space, computers, and office supplies needed by the project)
Project Number: 00144 FORM 3B
FY 00 Project Title: Common Murre Population Monitoring Equipment
Agency: DOI-FWS DETAIL
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Surveys to Monitor Marine Bird Abundance in Prince William Sound During Winter
and Summer 2000

Project Number: 00159
Restoration Category: Monitoring
Proposer: B. Lance, D. Irons/USFWS
Lead Trustee Agency: DOI
Cooperating Agencies: None
Alaska Seal ife Center: No
New or Continued: Cont'd
Duration: 7th yr.
9 yr. project
Cost FY 00: $233.6
Cost FY 01: $37.0
Cost FY 02:
Geographic Area: Prince William Sound
Injured Resource/Service: Marine birds and sea otters
ABSTRACT

This project will conduct small boat surveys to monitor abundance of marine birds and sea otters in
Prince William Sound during March and July 2000. Six previous surveys have monitored
population trends for more than 65 bird and eight marine mammal species in Prince William Sound.
Data collected in 2000 will be used to continue to examine trends from summer 1989-00 and from
winter 1990-00 by determining whether populations in the oiled zone changed at the same rate as
those in the unoiled zone. Overall population trends for Prince William Sound from 1989-00 will be
examined. Data collected in 1998 indicated that none of the designated injured species showed
evidence of recovery in either winter or summer populations from 1989-1998.

00159



INTRODUCTION

The waters and shorelines of Prince William Sound support abundant marine bird and sea otter
populations throughout the year (Isleib and Kessel 1973, Hogan and Murk 1982, Irons et al.
1988a). Potential injuries to marine birds from exposure to the 7/V Exxon Valdez oil spill
included, but were not limited to, death, changes in behavior, and decreased productivity. U. S.
Fish and Wildlife Service, Migratory Bird Management conducted boat surveys in Prince William
Sound prior to the Exxon Valdez oil spill in 1972-73 (Dwyer et al. 1976) and 1984-85 (Irons et al.
1988a,b). After the oil spill, Natural Resource Damage Assessment Bird Study Number 2 (Burn
1994, Klosiewski and Laing 1994) was initiated to document damage from the oil spill on the
marine bird and sea otter populations of Prince William Sound. Data from these surveys indicated
that populations of sea otters (Burn 1994) and several marine bird species (Klosiewski and Laing
1994) declined in the oil spill area. Thus, restoration projects 93045 (Agler et al. 1994a), 94159
(Agler et al. 1995a), 96159 (Agler and Kendall 1997), and 98159 (Lance et al. In review) were
initiated to continue monitoring marine bird and sea otter population abundance to assess
recovery of injured species. Restoration projects 93045, 94159, 96159, and 98159 continued the
original Exxon Valdez oil spill damage assessment study (Bird Study Number 2, Burn 1994,
Klosiewski and Laing 1994) from 1989-91.

Using small boat surveys, this project will collect additional information to monitor the
distribution and abundance of marine birds and sea otters in Prince William Sound. These data
will be combined with data collected in 1989-91 (Klosiewski and Laing 1994), 1993 (Agler et al.
1994a), 1994 (Agler et al. 1995a), 1996 (Agler and Kendall 1997), and 1998 (Lance et al. In

" review) to examine trends in marine bird and sea otter distribution and abundance. This project
will benefit restoration of Prince William Sound by determining whether populations that declined
due to the spill are recovering and by identifying what species are still of concern.

NEED FOR THE PROJECT
A, Statement of the Problem

Almost 30,000 marine bird (Piatt et al. 1990) and 900 sea otter (DeGange and Lensink 1990)
carcasses were recovered following the Exxon Valdez oil spill. Based on modeling studies using
carcass search effort and population data, an estimated 250,000 marine birds were killed in Prince
William Sound and the northern Gulf of Alaska (Piatt and Ford 1996). Garrott et al. (1993)
estimated that 2,800 sea otters also were killed. These estimates are probably low, because they
only include direct mortality occurring in the first five months after the spill.

The U. S. Fish and Wildlife Service conducted boat surveys of marine bird and sea otter
populations in Prince William Sound in 1972-73 (Dwyer et al. 1976), 1984-85 (Irons et al.
1988b), and several years following the spill (1989, 1990, 1991, Klosiewski and Laing 1994;
1993, Agler et al. 1994a; 1994, Agler et al., 1995a; 1996, Agler and Kendall, 1997; and 1998,
Lance et al., in review). Klosiewski and Laing (1994) documented overall declines in 15 species
or species groups between 1972-73 (Dwyer et al. 1976) and the years after the spill. When
comparing population estimates with 1984-85 data, Klosiewski and Laing (1994) documented
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decline of 6 species or species groups.

Burn (1994), using data from the boat surveys, documented declines in sea otter abundance in
shoreline habitats of Prince William Sound following the spill. Burn (1994) detected a continuing
pattern of significantly lower sea otter densities in oiled coastal areas, suggesting mortality in or
displacement of sea otters from these areas.

Lance et al. (in review) examined whether marine bird and mammal species designated as injured
by the EVOS trustee council had shown signs of recovery by 1998. Using the Homogeneity of
Slopes test they found that none of the designated injured species showed evidence of recovery in
either winter or summer. They did find, however, that winter densities of three of the designated
injured species, harlequin ducks (Histrionicus histrionicus), bald eagles (Haliaeetus
leucocephalus), and murrelets (Brachyramphus sp.) showed an increasing trend in the oiled areas
of PWS. Bald eagles (Haliaeetus leucocephalus), an injured species designated as recovered,
also showed an increasing trend in oiled areas of PWS. No other injured species or species
groups showed any significant trends in the oiled areas of PWS. Densities of 5 other species
previously not considered injured (scoters, mergansers, black-legged kittiwakes, oldsquaw, and
goldeneye) showed trends consistent with an oil spill effect. Lack of significant trends would
indicate that these populations have not fully recovered (Lance et al. in review).

B. Rationale/Link to Restoration

Restoration of marine bird and sea otter populations requires population estimates to determine

-- .~ whether-recovery-is occurring or if species. are still affected by the oil spill. This project will

benefit marine birds and sea otters by revealing species that show continuing injury due to the 7//
Exxon Valdez oil spill. Agler et al. (1994a, 1995a), Agler and Kendall 1997, and Lance et al. (in
review) found additional populations that were not previously shown to be injured. Survey data
from this project have also been used by investigators of other studies on pigeon guillemots (Greg
Golet, pers. comm.), marbled musrelets (K. Kuletz, pers. comm.), Kittlitz’s murrelets (B. Day, per
comm.), harlequin ducks (D. Rosenberg and D. Esler, pers. comm.), sea ducks (K. Laing and D.
Esler, pers. comm.), black oystercatchers (B. Andres, pers. comm.), birds and forage fish (W.
Ostrand, pers. comm.), herring (E. Brown, pers. comm.), and sea otters (Burn 1994).

This project relates to the restoration objectives of several species. The Exxon Valdez Oil Spill
Restoration Plan (Exxon Valdez Oil Spill Trustee Council 1994) lists each species' restoration
objectives separately, and we have only included objectives relating to-this project:

Cormorants - “will have recovered when their populations return to prespill levels in the
oil-spill area. An increasing population trend in Prince William Sound will indicate that
recovery is underway.”

Harlequin duck - “will have recovered when breeding and postbreeding season densities

and production of young have returned to estimated pre-spill levels, or when there are no
* differences in these parameters between oiled and unoiled areas.”
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Bald eagle -"will have recovered when their population and productivity return to pre-spill

levels.” .

Black oystercatchers - “will have recovered when populations attain pre-spill levels”

Marbled murrelet - “will have recovered when population trends are increasing.”
Pigeon guillemot - “will have recovered when populations are stable or increasing.”

Sea otter - “will be considered recovered when population abundance and distribution are
comparable to pre-spill abundance and distribution”

All of the above recovery objectives relate to determining the population abundance of injured
species. This is critical to determining recovery for most species. Common loons and Kittlitz’s
murrelets were also designated as injured species, but no recovery objective has been developed
due to lack of information on their populations. We propose to sample the entirety of Prince
William Sound during March and July 2000 to estimate population abundance and distribution of
marine birds and sea otters. Data will be comparable with pre- and post-spill data collected by the
U. S. Fish and Wildlife Service (Dwyer et al. 1976, Irons et al. 1988a,b, Agler et al. 1994a,
Klosiewski and Laing 1994, Agler et al. 1995a, Agler and Kendall 1997, Lance et al. in review)
and can be used to examine trends in abundance for these species. There are currently no other
studies monitoring the populations of loons, cormorants, and black oystercatchers.

"~ Additionally; Klosiewski-and Laing (1994) found evidence of oil spill damage for scoters
(Melanitta spp.), mew gull (Larus canus), arctic tern (Sterna paradisaea), and northwestern crow

(Corvus caurinus). These species have never been added to the list of injured species and do not

have restoration objectives. At the present time, this proposed study is the only study continuing

to consider these species and track their populations.

By using data from previous surveys we have conducted power analyses to examine the power to
detect trends in population abundance (Taylor and Gerrodette 1993). If all other parameters are
equal, power is determined by the number of surveys conducted in a given period of time. As the
number of surveys increases the ability to detect a trend increases. For example if a population
had a coefficient of variation (C.V.) 0of 0.30 (this is higher than that of 73% of the injured species;
Agler and Kendall in review) the ability to detect an average annual 10 % change in population is
40% with 6 surveys (Fig. 1). By conducting surveys in 2000 the number of surveys increases to 7
and the power to detect same population change increases to ~ 55% (Fig. 1). If we continue
biannual surveys, when we have completed 10 surveys the power to detect this change would be
90% (Fig 1). Thus we feel it is important to continue these surveys to enable us to increase the
ability to detect population trends.

C. Location

This study will be conducted in Prince William Sound. The study area includes all water within
Prince William Sound, as well as land within 100 m of the shore.
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COMMUNITY INVOLVEMENT AND TRADITIONAL ECOLOGICAL KNOWLEDGE

We would be happy to provide informational meetings in communities within Prince William
Sound, as permitted by our survey schedule. We will use a charter vessel(s) from communities
within the Sound or adjacent regions (Homer or Seward).

PROJECT DESIGN
A. Objectives

The purpose of this study is to obtain population estimates of marine birds and sea otters in Prince
‘William Sound to monitor the recovery of species whose populations may have declined due to
the 7/V Exxon Valdez oil spill and to determine whether additional species may still be affected by
the oil spill. The specific objectives of this project include:

1. To determine distnibution and estimate population abundance, with 95% confidence limits,
of marine bird and sea otter populations in Prince William Sound during March and July
1998;

2. To determine whether the marine bird species whose populations declined more in oiled

areas than in non-oiled areas of Prince William Sound have recovered;
3. To determine whether additional species show any oil spill effects;

4. To support restoration studies on harlequin duck, black oystercatcher, pigeon guillemot,
marbled murrelet, Kittlitz’s murrelet, sea ducks, and sea otter by providing data on
population changes, distribution, and habitat use of Prince William Sound populations.

B. Methods

1. Study Area

Our study area includes all waters within Prince William Sound and all land within 100 m of shore
(Fig. 2). We exclude Orca Inlet, near Cordova, Alaska and the southern sides of Montague,
Hinchinbrook, and Hawkins Islands (Klosiewski and Laing 1994).

2. Sampling Methods

Survey methodology and design will remain identical to that of post-spill surveys conducted by
the U. S. Fish and Wildlife Service in 1989, 1990, 1991, (Klosiewski and Laing 1994), March and
July 1993 (Agler et al. 1994a), March 1994 (Agler et al. 1995a), March and July 1996 (Agler and
Kendall 1997, and March and July 1998 (Lance et al. in review). We will conduct two surveys:
one during March and another during July 2000. We will use three 7.7 m fiberglass boats
traveling at speeds of 10-20 km/hr to survey transects over two 3-week periods. For each survey,
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two observers will survey a sampling window 100 m on either side, ahead of, and above the vessel
(Klosiewski and Laing 1994).- When surveying shoreline transects, observers will also record
sightings on land within 100 m of shore. Observers will sample continuously and use binoculars
to aid in species identification. Observers will practice estimating distances with a duck decoy,
and radars on the survey vessels will be used to assist in determining our distance from land on
shoreline transects. We will survey most transects when wave height is <30 cm, and we will not
survey when wave height is >60 cm.

We will continue to use a stratified random sampling design containing three strata: shoreline,
coastal-pelagic, and pelagic (Klosiewski and Laing 1994). The shoreline stratum will consist of
waters within 200 m of land. Irons et al. (1988b) divided this stratum, by habitat, into 742
transects with a total area of 820.74 km?. We will locate shoreline transects by geographic
features, such as points of land, to facilitate orientation in the field and to separate the shoreline by
habitat (Irons et al. 1988a,b). Shoreline transects will vary in size, ranging from small islands with
<1 km of coastline to sections of the mainland with over 30 km of coastline. Mean transect length
will be 5.55 km. During winter, we plan to survey 99 shoreline transects, but this number varies
among years, due to weather conditions and ice blockage. During summer, we plan to survey 212
shoreline transects. All transects were randomly chosen, and the same transects are used each
survey (Klosiewski and Laing 1994).

To sample the coastal-pelagic and pelagic strata of Prince William Sound, we will divide the study
area into S-minute latitude-longitude blocks. When a block includes >1.8 km of shoreline, we will
classify it in the coastal-pelagic stratum, and we will classify blocks with <1.8 km of shoreline in

'~ the pelagic stratum (Klosiewski and Laing-1994). When coastal-pelagic or pelagic blocks
intersect the 200 m shoreline stratum, they will be truncated to avoid overlap. We plan to survey
2 north-south transect lines, 200 m wide each, located 1 minute inside the east and west
boundaries of each coastal-pelagic and pelagic block. We will use Global Positioning Systems
and nautical compasses to navigate transect lines. In the coastal-pelagic stratum, we plan to

" survey <29 blocks in the winter and <46 blocks in the summer. In the pelagic stratum, we plan to
survey <25 blocks during both seasons.

3. Poststratification by Oiling

To examine population trends over time and to determine if populations injured by the spill are
recovering, we will poststratify Prince William Sound into two zones, oiled and unoiled, based
upon the pattern of oiling by the Exxon Valdez oil spill (Klosiewski and Laing 1994).

4. Statistical Analyses

As in previous surveys (Klosiewski and Laing 1994, Agler et al. 1994a,b,c, 1995a,b, Agler and
Kendall 1997, Lance et al. In review), we will use a ratio estimator (Cochran 1977) to estimate .
population abundance. Shoreline transects will be treated as a simple random sample; whereas,
the coastal-pelagic and pelagic transects will be analyzed as two-stage cluster samples of unequal
size (Cochran 1977). To do this, we will estimate the density of birds counted on the combined
transects for a block and multiply by the area of the sampled block to obtain a population estimate
for each block. We then will add the estimates from all blocks surveyed and divide by the sum of
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the areas of all blocks surveyed. We will calculate the population estimate for a stratum by
multiplying this estimate by the area of all blocks in the strata. Population estimates for each
species and for all birds in Prince William Sound will be calculated by adding the estimates from
the three strata, and we will calculate 95% confidence intervals for these estimates from the sum
of the variances of each stratum (Klosiewski and Laing 1994).

Population estimates for each species will be combined with other post-oil spill population
estimates to determine population trends. We plan to use a homogeneity of slopes test (Freud and
Littell 1981) to compare population trends between the oiled and unoiled zones of Prince William
Sound to examine whether species with population estimates of >500 individuals have changed
over time. To do this, we must assume that marine bird and sea otter populations increase at the
same rate in the oiled and unoiled zones of Prince William Sound. The log,, of each population
estimate will be calculated after adding 0.5 to the estimate to prevent effects from using log 0.
Significantly different slopes would indicate that population abundance of a species or species
group changed at different rates. For species or species groups showing a significant difference in
slopes or ratios, we will determine the rate of change in each zone by linear regression analyses.

* 5. Statistical Justification for Proposed Monitoring Schedule

Currently, these surveys are scheduled to occur every 2 years over an unspecified time period.
This schedule should be considered in light of the results of a power analysis.

To determine optimum survey frequency, we conducted a power analysis to estimate the

- probability-of-detecting trends in abundance using linear regression from a given number of
samples (Taylor and Gerrodette 1993). We examined our power to detect trends when
coefficient of variation (CV) of the population was 0.30 (greater than the mean CV from previous
surveys for 73% of the injured species; Fig. 1) and when the CV = 0.13 (the mean summer CV for
Brachyramphus murrelets, an injured species; Fig. 3). Models of seabird population growth
predict most species increase no more than 12% per year (Nur and Ainley 1992), so we used 10%
for our comparisons.

With CV=0.30 the probability of detecting an average annual change of 10% would be 40% with
the 6 surveys completed to date (Fig 1). The probability would increase to ~ 55% in 2000 (7
surveys). If we continue on a biannual survey schedule, 1 more survey would be completed by
2002. With 8 surveys the probability of detecting a trend would increase to 71%. If 10 surveys
were completed the probability would be 92%. For murrelets the power to detect a 10% change
is now 95% (Fig. 3). This would increase to 100% with the completion of the 2000 surveys

(Fig. 3). -

Based on these calculations, we recommend a monitoring schedule of every two years for these
surveys. ‘
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C. Cooperating Agencies, Contracts, and Other Agency Assistance

This project includes two contracts for a vessel to provided logistical support. We will need a .
vessel large enough to provide lodging and meals for 9 people and carry fuel for the small boats.

During the winter survey, we will need a support vessel for 10 days. During the summer survey

we can reduce our need for a support vessel to 7 days as we can use field camps in PWS for

logistical support.

SCHEDULE

A. Measurable Project Tasks for FY 00 (October 1, 1999-September 30, 2000)

October-January: Arrange logistics for surveys, train personnel

February: Final preparations for survey

March: Conduct winter survey in Prince William Sound

April-May: Return to Anchorage, enter and analyze data, and store equipment
June: Hire and train personnel, arrange logistics for summer survey
July: Conduct summer survey in Prince William Sound

August: Return to Anchorage, enter and analyze data, and store equipment
September: Continue analysis of data from surveys

B. Project Milestones and Endpoints

After each set of surveys, we will examine the data for differences in trends between the oiled and .
unoiled zone for all designated injured marine birds and sea otters.

C. Completioh Date

This project will continue biannually until population trends for the injured species show recovery
from injury. ~

PUBLICATIONS AND REPORTS

October 2000: Prepare draft report of 2000 surveys
January 15, 2001: Draft Report to Peer Review
April 15, 2001: Final Report complete

PROFESSIONAL CONFERENCES

No funds are requested for attending meetings.
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NORMAL AGENCY MANAGEMENT

This project is not a part of normal agency management for the U. S. Fish and Wildlife Service in
Alaska. Although considered an important ecosystem within Alaska, surveys of Prince William
Sound would not be as high a priority as funding for projects within other areas of the state.

This year, Migratory Bird Management, U. S. Fish and Wildlife Service plans to provide 8
permanent personnel during the March survey to help reduce costs, but such personnel are
unavailable during the July survey, because they are involved in other projects.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

Principle investigators from other EVOS trustee council funded projects have used our survey
data in the past. Data from these surveys would be helpful for the sea otter, harlequin duck, and
pigeon guillemot portions of the nearshore vertebrate predator project (\025); the black-legged
kittiwake, marbled murrelet (/231), and seabird foraging portions of the Alaska predator
ecosystem experiment (\163); and harbor seal monitoring (\064).

-

EXPLANATION OF CHANGES TO CONTINUING PROJECTS

The 2000 surveys will be identical to previous Prince William Sound Surveys. This ‘year it will be
necessary to purchase 6 outboard motors ( ~ $10,000/each for a total of $60,000) for the 3

-Boston Whalers used to conduct marine bird surveys. Qur present outboard motors have been

used in surveys over the last several years and are not in adequate condmon to safely and
efficiently conduct surveys in marme waters.

PROPOSED PRINCIPAL INVESTIGATORS

Brian K. Lance

Department of Interior, U.S. Fish and Wildlife Service

Migratory Bird Management re
1011 East Tudor Road

Anchorage, Alaska 99503

Phone: (907) 786-3896

Fax: (907) 786-3641

E-mail: Brian_Lance@fws.gov

David Irons

Department of Interior, U. S. Fish and Wildlife Serv1ce
Migratory Bird Management

1011 East Tudor Road

Anchorage, Alaska 99503

Phone: (907) 786-3376

Fax: (907) 786-3641

email:David_Irons@fws.gov
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Figure 1. Estimated power (probability of detection) based on number of surveys conducted to detect a trend of marine bird and sea
otter populations in Prince William Sound when CV = 0.30.
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Figure 2. Transects and blocks surveyed durihg le small boat surveys of Prince William Sound. Transects were classified into 3 _
strata; the shoreline stratum, (<200 m from land), the coastal-pelagic stratum (lighter shaded blocks), and the pelagic stratum
(darker shaded blocks).
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Figure 3. Estimated power (probability S detection) based on numbers of surveys conducted to detect a tren*d in the July
Brachyramphus murrelet population in Prince William Sound. The CV =0.13.
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2000 EXXON VALDEZ TRUST
October 1, 1999 - September 30, 2000

B

Other Resources

>OUNCIL PROJECT BUDGET

Dollar amounts are shown in thousands of dollars.

Authorized Proposed
Budget Category: FFY 1999 | FFY 2000
Personnel $31.3 $112.0
Travel $0.0 $12.6
Contractual $0.0 $51.3
Commodities $1.0 $35.8
Equipment $0.0 $1.5 LONG RANGE FUNDING REQUIREMENTS
Subtotal $32.3 $213.2 | Estimated Estimated
General Administration $4.7 $20.4 | FFY 2001 FFY 2002
Project Total $37.0 $233.6 $48.7 $233.6
Fuill-time Equivalents (FTE) 0.6 2.7

Revision  -tb-9494
Q,Wv‘cd e &7 99

I

I

| I I

1

Comments: U. S. Fish and Wildlife Service will provide 8 people to conduct the winter survey.

2000

Prepared: 10of4

Project Number: 00159
Project Title: Marine Bird Boat Surveys
Agency: DOI - Fish and Wildlife Service

FORM 3A

AGENCY

PROJECT
DETAIL

6/16/99



2000 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Personnel Costs: GS/Range/ Months Monthly Proposed
PM |Name Position Description Step] Budgeted Costs Overtime| FFY 2000
Irons Co-Project Leader GS12-6 0.5 7,200 3.6
Lance Co-Project Leader GS11 -1 12.0 5,200 62.4
Unknown Technician GS5 -1 7.0 2,300 16.1
Unknown Technician GS5 - 1 40 2,300 9.2
Unknown Technician GS5 -1 3.0 2,300 6.9
Unknown Technician GS5 - 1 3.0 2,300 6.9
Unknown Technician GS5 -1 3.0 2,300 6.9
subtotal |GG 32.0 16,700 o-
Those costs associated with program management should be indicated by placement of an *. Personnel Total $112.0 ||
Travel Costs: Ticket Round Total Daity Proposed|
PM |Description Price Trips Days Per Diem| FFY 1996
Truck and boat on train Portage - Whittier 714 3 2.1
Passengers on train, Portage - Whittier (winter) 10 9 0.1
Passengers on train, Portage - Whittier (summer) 16 10 0.2
Per diem, (camp rate), 9 people, 30 days each survey 540 3 1.6
Per diem, (travel rate), 9 people, 2 days winter, 7 days summer, 7 people, 3 days training 102 48 4.9
Lodging, 5 nights, room @ $90/night total (Cordova) 5 90 0.5
Lodging, 9 people, 6 nights winter (Whittier) @ $1000/week total 54 1.2
Lodging, 9 people, 6 nights summer (Whittier) @ $1000/week total 54 1.2
Lodging, 6 people, 3 nights (Whittier during boat training) 18 45 0.8
Those costs associated with program management should be indicated by placement of an *. Travel Total $12.6
. . FORM 3B
PrOJ'ect N'umber. 90159 Personnel
2000 Project Title: Marine Bird Boat Surveys & Travel
Agency: DOI - Fish and Wildlife Service DETAIL

20f4 6/16/99



2000 EXXON VALDEZ TRUST JOUNCIL PROJECT BUDGET
October 1, 1999 - September 30, 2000

Contractual Costs: Proposed
Description FFY 1996
Charter vessel (winter), 10 days 20.0
Charter vessel (summer), 7 days 14.0
Harbor fees 0.5
Boat repairs and parts 12.0
Training - ($550/person * 6 people) 3.3
Computer, printer, network repair and maintenance 0.5
Telephone services in office and field 0.7
Maintenance and repair of binoculars 0.3
When a non-trustee organization is used, the form 4A is required. Contractual Total $51.3
Commodities Costs: Proposed
Description FFY 1996
Boat fuel (100 gal/day/boat) 3 boats for 50 days @ $1.50/gal 22.5
Outboard oil (2 gal/day/boat) 3 boats for 50 days @ $12.00/gal 3.6