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support other restoration projects: and 2) to coordinate with other projects to develop and
implement a cutthroat trout and Dolly Varden restoration management strategies. Cutthroat trout
and Dolly ¥arden are listed by the Exxon VaIdez oil spill (EVOS) Trustee Council as “Injured
Resources Whose Recoveryis Unknown”. Restoration projects to aid recovery of this injured
resources that have been previously funded by the Trustee Council include: modification of
habitat . for the enhancement of cutthroat trout -rearing habitat; and: genetic evaluation to
determine the relationship between resident and anadromous populations of cutthroat trout and
Dolly Varden wtthm the same ,watershed and between watersheds in Prince William Sound.
Each of these pro_]ects will provide information valuable forthe development of both short term
and long term restoration strategies. Involvement and information from the Alaska Department
of Fish and Game hias been requested by each of these studies; and in addition, there is currently
 no mechanism fot cocn‘dmatmg these projects or integrating the results into a management plan. |
This project will conduct field work to collect data required to support the other Trustee Council
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INTRODUCTION

There are currently two restoration projects that are already being funded by the Trustee Council
that require information about the location, distribution and population size information for
cutthroat trout and Dolly Varden in Prince William Sound. In addition these project are
designed to provide information to the Alaska Department of Fish and Game for the
development and implementation of restoration strategies. This project is designed to provide
the information required by these other Trustee Council projects and to synthesize the
information provided by these projects, as well as other agency projects, into management
strategies for the recovery of cutthroat trout and Dolly Varden in Prince William Sound.

Other restoration projects to which the proposal is linked include: /145 Cutthroat Trout and
Dolly Varden: The Relation Among and Within Population of Anadromous and Resident Forms;
and, /043 Cutthroat Trout Habitat Restoration (Monitoring). In addition, a USFS project is
being conducted to determine population variability, estimate survival rates and document
migration patterns and habitat requirements of cutthroat trout at Mile 18 Creek near Cordova.
This project was submitted to the Trustees Council (project no. 96043A) but not approved for
funding because it was part of an on-going agency effort.

NEED FOR THE PROJECT
A. Statement of Problem

Cutthroat trout (Oncorhynchus clarki) and Dolly Varden (Salvelinus malma) are important
ecological and recreational species in Prince William Sound. Resident and anadromous forms of
both species are found throughout the sound. The anadromous forms spend the marine portion
of their life cycle in nearshore areas feeding on marine crustaceans, invertebrates (Dolly Varden)
and fish (cutthroat trout and Dolly Varden). Hepler et al. found that cutthroat trout and Dolly
Varden had slower growth rates and reduced survival in oiled area than in unoiled areas, which
he attributed to chronic starvation and exposure to hydrocarbons. The rate or degree of recovery
of cutthroat trout and Dolly Varden from the injury documented in the Exxon Valdez oil spill
damage assessment studies are not known.

The Trustee Council has funded restoration projects which both require information from the
department and provide information intended to be used by the department in managing the
fisheries and recovery strategies for cutthroat trout and Dolly Varden. The department currently
has no resources dedicated to meeting these needs. This project would provide the resources to
the department for providing required support to EVOS project and synthesizing results of
EVOS projects into management and restoration strategies.

B. Rationale/Link to Restoration

Information has been requested by EVOS restoration projects regarding the identification and
selection of sampling sites and sample sizes for cutthroat trout and Dolly Varden in Prince
William Sound. The department responded to these requests with the best available data,
however specific information was often not available and conservative approaches to sampling
schemes were required. This work should be done to enable the department to better respond to
information requests of this nature, thus enable other restoration projects to better accomplish
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their objectives. In addition this information will be valuable to non-EVOS agency projects that
may require this type of information, as well as providing the department biologist information
valuable to the management of these species.

Objectives of EVOS restoration projects have specifically identified the department as the
managing entity for which the information obtained by the project is intended. This project
would enable the department to better coordinate with these other projects and better understand
the results. This coordination and research will contribute to achieving recovery by enabling the
department to synthesize this information with other departmental information and provide a
more comprehensive management and restoration strategy.

C. Location

The field work conducted by this project will be undertaken entirely within Prince William
Sound. Specific locations will be coordinated with other EVOS restoration projects.
Administrative support will come from the ADF&G, Sport Fish division office in Anchorage.
All communities in PWS will benefit from the restoration efforts produced by this and related
Trustee Council projects.

COMMUNITY INVOLVEMENT

All affected communities will be involved to the extent that local resources and community
interest exists. Project information and study results will be presented in a non-technical format
by project biologists at pre-arranged informal meetings at community centers or other places of
local gathering. Traditional and local knowledge of cutthroat trout and Dolly Varden will be
solicited from residents of Chenega and Tatitlek through channels to be developed with the
Trustee Council’s Community Coordinator. Local hire, acquisition of services and equipment as
well as other resources will be afforded local communities to the extent that such items and
services are available competitively

PROJECT DESIGN
A. Objectives

1. Coordinate with other agencies conducting restoration projects on cutthroat trout and Dolly
Varden to identify management strategies for the protection and recovery of injured
populations.

2. Inventory populations of cutthroat trout in Prince William Sound and evaluate selected
populations with respect to their ability to meet the study requirements of other restoration
projects.

B. Methods
Hypothesis: there is no difference between abundance indices of cutthroat trout and Dolly
Varden at sites known to support harvest and sites of limited or unknown harvest.

Data needed to test this hypothesis would consist of estimates of abundance of spawning
cutthroat trout and Dolly Varden in index areas of streams known to support these species.
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Abundance estimates in index area will be calculated by Peterson indices. Each index area will
be blocked at the upstream and downstream boundaries of the area. Fish within the index reach
will be captured by repeated seine hauls. All fish will be marked with a caudal fin punch and
released. Barrier seines will remain in place for 2 days to allow fish within the index area to
mix. After mixing the seine hauls will be repeated and the number of marked an unmarked fish
will be recorded for calculation of abundance estimates.

Study sites would consist of sites that have consistently supported sport harvests of cutthroat
trout and sites for which EVOS restoration project sampling is requested. The known sport
harvest locations would include, but not be limited to, Makaka Creek, Boswell Bay Creek, and
Eshamy Creek. The sites for which restoration sampling is requested will be coordinated with
the appropriate principal investigator. Sampling will span a three year period to assure that all
sites can be visited at least two times during the limited time period for sampling.

C. Cooperating Agencies, Contracts, and Other Agency Assistance
The study sites will be coordinated with the needs of the other EVOS restoration studies

currently being conducted by the US Forest Service. Field operations will be coordinated as
necessary.

SCHEDULE

October 1 - January 1: Detailed ADF&G operational plan preparation,
Coordination with other Principal Investigators

January 22-25: Attend annual restoration workshop
- February 1 - April 1: Coordinate logistics
April 15 - July 31: Field data collection

August 1 - Sept. 30: Data analysis, report preparation

PUBLICATIONS AND REPORTS

Annual and final reports will be submitted as scheduled. In addition, manuscripts may be
submitted for publication in professional journals as appropriate. Specific journal names or
manuscript titles have not be determined at this point in the development of the project.

PROFESSIONAL CONFERENCES

The Principal Investigator will attend all departmental and Trustee Council meetings appropriate
to cutthroat trout and Dolly Varden. In addition presentations will be made, as appropriate, at
state and national American Fisheries Society and other professional meetings.

NORMAL AGENCY MANAGEMENT

The objectives of this project are designed to enhance and support the EVOS restoration projects,

however the studies will also benefit the normal ADF&G management activities. None of the
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proposed activities are mandated in any Alaska statute or regulation. Prior to the oil spill no
work of this nature had been conducted in Prince William Sound due to relatively low angler
effort and the remote nature of the fisheries. As a result of the oil spill, closures and restriction
on these fisheries caused loss of sport fishing opportunity. In addition, publicity regarding
Prince William Sound as a result of the spill increased sport anglers awareness and interest in
recreational opportunities in the sound in general and on the cutthroat trout and Dolly Varden
resources. As a result of the documented injury, increased popularity of the sound and relatively
small database regarding these fisheries ADF&G has adopted an extremely conservative
approach to management of these species. Without the information from this study and the
opportunity to focus development of management strategies, the department will continue to
manage conservatively. This type of management may result in unnecessary reduction of
opportunity, however there is also the potential for additional impact to the cutthroat trout
resources in Prince William Sound. This project will result in a permanent improvement of the
management of cutthroat trout and Dolly Varden resources in Prince William Sound. No
departmental funding for this type of work is expected in the foreseeable future.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

The Alaska Department of Fish and Game has been in contact with investigators conducting
project /145 Cutthroat Trout and Dolly Varden: The Relation Among and Within Populations of
Anadromous and Resident Forms; and, /043 Cutthroat Trout Habitat Restoration (Monitoring),
each funded by the EVOS Trustee council. The department has assisted and will continue to
assist in areas of sample collection required by project /145 and as required by efforts of project
/043 with regard to habitat monitoring. Coordination will continue with the USFS cutthroat trout
study being conducted at Mile 18 Creek near Cordova.

Existing (ADF&G) vehicles, inflatable rafts, outboard motors and camp equipment will be
utilized to the fullest extent. Air transportation during the field season will be coordinated with
CFM&D, USFS and other agencies active within Prince William Sound to minimize costs.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS
(not applicable)

PRINCIPAL INVESTIGATOR

Andrew Hoffman

ADF&G - Sport Fish Division

333 Raspberry Road

Anchorage, AK 99515

ph: 907-267-2238

fax:  907-267-2424
Email: ahoffman@fishgame.ak.us.state
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET

October 1, 1996 - September 30, 1997

Authorized Proposed

Budget Category: FFY 1996 FFY 1997
Personnel $95.8
Travel $7.0
Contractual $5.0
Commodities $25.0
Equipment $10.0 LONG RANGE FUNDING REQUIREMENTS

Subtotal $0.0 $142.8 Estimated Estimated Estimated Estimated Estimated
General Administration $14.7 FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002

Project Total $0.0 $157.56 $140.0 $140.0 $70.0 $0.0 $0.0
Full-time Equivalents {(FTE) 1.8

Dollar amounts are shown in thousands of dollars.

Other Resources $0.0 | $0.0 | $0.0 | $0.0 | $0.0 | $0.0 | $0.0 |

Comments:
- no prior funding

- Project costs for:
NEPA Compliance
report writing
publications
community involvment
workshop attendance

- no other funds anticipated

0.0 ( assume Categorical Exclusion)

9.2 (2 months of Pl costs)
2.0
5.0

0.0 (Pl in Anchorage already)

1997

Prepared: 3/29/96

1o0f4

Project Number: 97174

Project Title: Cutthroat Trout and Dolly Varden in Prince William Sound:
Restoration Project Support and Coordination

Agency: ADF&G

FORM 3A
TRUSTEE

AGENCY

SUMMARY
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET

October 1, 1996 - September 30, 1997

Personnel Costs:

GS/Range/

Name

Position Description Step

Months
Budgeted

Monthly
Costs

Overtime

Proposed
FFY 1997

Fisheries Biologist Il 16 C
Fisheries Technician Ill 11 B
Fisheries Technician Il 98
Fisheries Technician | 98B

Biometrican 19D

11.0
4.0
3.0
3.0

1.0

4.6
3.5
3.2
3.2

6.0

2.0
2.0
2.0

50.6
16.0
11.6
11.6
0.0
6.0
0.0
0.0
0.0
0.0
0.0
0.0

Subtotal

22.0

20.5

6.0

Personnel Total

$95.8

Travel Costs:

Ticket

Description

Price

Round
Trips

Total
Days

Daity
Per Diem

Proposed
FFY 1997

Anchorage to Cordova

Anchorage to (Fairbanks, Juneau other in state for travel to conferences) 0.2

0.2

15

20
12

0.1
0.1

5.0
2.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Travel Total

$7.0

1997

Prepared: 3/29/96
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Project Number: 97174

Project Title: Cutthroat Trout and Dolly Varden in Prince William Sound:

Restoration Project Support and Coordination
Agency: ADF&G

FORM 3B
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& Travel
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

Contractual Costs: Proposed
Description FFY 1997
Charter to villages for community meetings 10 hrs * 2 per year * 250 per hour 5.0
When a non-trustee organization is used, the form 4A is required. Contractual Total $5.0
[Commodities Costs: Proposed
Description FFY 1997
Food (field camps) (approximately 3months * 3 personal * 20 days per month * $36 per day) 6480 7.0
boat gas 10.0
boat maintenance 3.0
Field gear (hip boots, rain gear, gloves, etc 3.0
Sampling gear (seines, nets etc) 2.0
Miscellaneous
Commodities Total $25.0
Project Number: 97174 FORM 3B
1997 Project Title: Cutthroat Trout and Dolly Varden in Prince William Sound: Contractual &
Restoration Project Support and Coordination Commodities
Agency: ADF&G DETAIL
Prepared: 3/29/96
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

New Equipment Purchases: Number Unit Proposed
Description of Units Price FFY 1997
0.0
Computer with software and accessories 1 10.0 10.0
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 $10.0
Existing Equipment Usage: Number Inventory
Description of Units Agency
Seasport - 22 foot boat primary transportation and sampling platform 1 ADF&G
Project Number: 97174 FORM 3B
1997 Project Title: Cutthroat Trout and Dolly Varden in Prince William Sound: Equipment
Restoration Project Support and Coordination DETAIL
Agency: ADF&G
Prepared: 3/29/96 4 of 4 4/12/96



Kenai Habitat Restoration & Recreation Enhancement Project

Project Number:

Restoration Category:

97180

Habitat Improvement

Proposer: ADNR/ADFG
Lead Trustee Agency: ADNR/ADFG
Cooperating Agencies: DOI/USFES
Duration: Two Years
Cost FY 97: 621.8

Cost FY 98: 815.7

Geographic Area:

Kenai Peninsula

Injured Resource/Service: Pink salmon, sockeye salmon, Dolly Varden, commercial
fishing, subsistence, recreation & tourism.

ABSTRACT

Adverse impacts to the banks of the Kenai River total approximately 19 miles of the river's
166 mile shoreline. Included in this total are 5.4 river miles of degraded shoreline on
public land. Riparian habitats have been impacted by trampling, vegetation loss and
structural development. This riparian zone provides important habitat for pink salmon,
sockeye salmon and Dolly Varden, species injured by the Exxon Valdez oil spill. The
project's objectives are to restore injured fish habitat, protect fish and wildlife habitat,
enhance and direct recreation and preserve the values and biophysical functions that the
riparian habitat contributes to the watershed. Restoration/enhancement techniques will
include revegetation, streambank restoration, elevated boardwalks, floating docks, access
stairs. fencing, signs, and educational interpretive displays.
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INTRODUCTION

This project is a continuation of the Kenai River Habitat Restoration and Recreation
Enhancement Project that began in 1996. The objectives of this project are to:

l. Restore and protect fish habitat on the Kenai River,

1~

Improve existing recreational access to the Kenai River watershed in a manner that
restores and protects riparian fish and wildlife habitat,

3 Provide information to the public that promotes their understanding of the river's
ecology and proper use of its resources.

Public lands on the Kenai Peninsula, including those soon to be acquired with Exxon
Valdez oil spill joint settlement funds, contain important habitat for several species injured
by the spill and provide recreation services for tens of thousands of Alaska residents and
tourists. Kenai River fish support a large commercial fishery, a commercial sport fishing
industry, a subsistence fishery, and a recreational sport fishery. In the aggregate, revenues
generated by sportfishing, commercial fishing and river-based tourism represent a
significant and growing proportion of the local economy.

The riparian zone. the transitional area that lies between the river's channel and the
uplands, provides important tish and wildlife habitat and plays a major role in the
hydrology of the watershed by helping to control floods and erosion. This vegetated area
functions as a buffer and filter system between upland development and the river, thereby
maintaining water quality by absorbing nutrients, accumulating and stabilizing sediments,
and removing heavy metals and pollutants that are a result of urban development and
which enter the river from surface runoff. It is also the area where a significant portion of
the Kenai River's sportfishing and other recreational activities are concentrated.

Degradation of the river's streambanks, riparian vegetation and fish habitat has the
potential of jeopardizing its long term productivity and degrading the quality of the
recreational experience. This project proposes revegetation, streambank restoration, and
public access improvements that will promote pink and sockeye salmon and Dolly Varden
habitat protection and restoration, as well as enhancement of recreational services in the
Kenai River watershed. The project also proposes to design and construct educational
and interpretive displays that will inform the public of the proper manner in which to
access and use the river's resources.
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During 1996, the following project elements were accomplished:

l. Development of site assessment and nomination procedures,

2. Development of a digital database containing site assessment and nomination data,
3. Development of an evaluation and ranking process for nominated projects,

4. An Interdisciplinary Team (IDT) of biologists, resource managers and planners

was selected to review evaluation procedures and nominated projects,

5. Review and evaluation, by the IDT, of 16 projects nominated by public
landowners,

6. Public scoping meetings were held in Anchorage, Kenai and Sterling to
discuss the project,

7. Production and publication of an Environmental Assessment (EA) document,

8. Review and response to EA comments,

9. Development of a Cooperative Agreement that will form the basis for funding

projects carried out by public landowners,

10.  Consummation of cooperative agreements between ADF&G/ADNR and public
landowners for five projects will take place this spring.

Restoration and enhancement proposals on public lands extending from the outlet of Kenai
LLake to the mouth of the Kenat River (Figure 1), were nominated by public landowners
and evaluated by an Interdisciplinary Team (IDT) of biologists and resource managers
using specific threshold and evaluation criteria (Table 1). The IDT designed the qualifying
criteria used to evaluate and rank the proposals by considering a variety of factors,
ncluding the degree ot damage at a site and the effects that each proposal will have on
fish habitat, recreation, and the surrounding environment.

Conceptual restoration and enhancement plans were presented to the IDT for evaluation.
Final engineered plans will be provided to ADFG/ADNR prior to construction. Choice of
building materials and construction methods are the responsibility of the landowner (but
subject to IDT review) and must employ restoration techniques permittable by regulatory
agencies (ADFG, ADNR, and the Army Corps of Engineers).

The project was proposed to last for three years, beginning in 1996. Qualifying proposals
initiated in 1996 will be completed in 1996 or 1997. The last two year's of project funding
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is reserved for proposals that a) still require significant revisions in design or planning
before they can be evaluated (e.g. Salamatof public easement, Sportsman's Lodge, etc.); or
b) are presently on lands in private ownership that are being acquired under the EVOS
habitat protection program; or ¢) new proposals on public lands. Monitoring of funded
proposals will be carried out by ADFG/ADNR to ensure the proposals are constructed
and function as designed. Monitoring will also be used to gather information regarding
effectiveness of restoration techniques.

Sixteen proposals (Table 2) were evaluated and scored according to threshold and
evaluation criteria. Two of the evaluated proposals, Swiftwater Park and Sportsman's
Lodge (sites K10 and K16), have been temporarily withdrawn from consideration by the
respective landowners and one proposal, Soldotna Visitor's Center, will be funded from
another source. Five sites will be restored in 1996 using available funds. The remaining
proposals will be funded in the second year. As previously stated, proposals which may
be eligible tor funding but have not been evaluated (i.e. Salamatof, Sportman’s Lodge, and
EVOS puarcels) will be added to third year funding if they are in compliance with the
threshold criteria and rank accordingly.

Because all proposals had to meet threshold criteria before the evaluation criteria were
applied, all 13 proposals are eligible for funding. The scores are a method of ranking
those proposals that best achieve the overall project's goals for habitat restoration,
compatible recreation enhancement, and educational value. In an attempt to identify the
most cost-effective proposals and obtain maximum benefits from available funds, it was
decided to compare the relative restoration benefits of the proposals in terms of costs. To
facilitate that determination, the results of the evaluation process, i.e. the scores, were
plotted against the estimated costs. Figure 2 displays the relative or comparative
restoration benefits of the proposals as a function of cost. The most cost-effective
proposals are clustered in the lower right hand corner of the scatter diagram. These
proposals all score over 200 and have estimated costs of less than $100,000.

Cooperative agreements will be negotiated and signed for five of the thirteen projects
identified in the Preferred Alternative of the EA. Construction should begin on these five
proposals in 1996: Endicott Drive, Kenai Beach Dunes, Airport Rotary Park, Russian
River, and Caymas. Russian River and Caymas will require funding in 1997 to finish
construction. The remaining proposals qualifying under this alternative (Sites KO2, KO9,
KO11-15) are expected to be constructed in 1997. Salamatof, the EVOS parcels, and
any revised proposals will be considered for funding in 1998, if nominated.
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Work proposed for 1997 includes:

1. Oversight and monitoring of on-going projects,

]

Finalizing cooperative agreements with public landowners for projects to be
constructed in 1997,

3. Review and evaluation of nominations for projects on EVOS-acquired parcels,
4. Review and evaluation of new nominations for projects on other public lands,
3. Preparation of a supplement to the EA that reflects new nominations,

6. Design and development of educational and interpretive materials,

7. Preparation of an annual report.

Prepared 4/16/96 .5 Project 97180



Table 1: Threshold and Evaluation Criteria

Threshold Criteria

1. The project will protect, restore or enhance the historic functional attributes of a
site and the surrounding area.

The project is located on public land.

The managing agency agrees to endorse the project.

The managing agency agrees to future maintenance and management of the project
in a manner that facilitates and is consistent with the restoration or enhancement
endpoint (#1).

All elements of the project can be permitted.

6. The project is not a mitigation requirement.

LR

. A

Nomination must be in compliance with all Threshold Criteria,
Evaluation Criteria

L. Potentia] Habitat Value
What is the potential habitat value of the project? [Score_ = (20/10/5) x 3.5]

2. Potential Recreation Value
What is the potential recreation value of the project? [Score = (20/10/5) x 2.5]

3 Disturbance Level
What is the level of disturbance (human impact) in relation to habitat/recreation values?
[Score = (20/10/5) x 2.0]

4, Rate
To whart extent will the project decrease the amount of time needed for ripartan habitat to
recover? [Score = (20/10/5) x 1.0]

5. Collateral Impucts

What is the potential for adverse impacts to npatural or cultural resources or to the nearby human
community resulting from this project?

[Inverse relationship: Score = (5/10/20) x 3.0]

6. Design/Effectiveness

How would you rate the project’s design to its expected effectiveness?

[Score = (20/10/5) x 2.0]

7 Vulnerability

Ls the protected, restored or enhanced site vulnerable to natural or human-induced degradation,
[Inverse relationship: Score = (5/10/20) x 2.0]
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Project Project Name

K01 Russian River

K02 Rebel Run

K03 Endicott Drive

K04 Kenai Beach Dunes

K03 Cunningham Park

K06 Soldotna Airport Rotary Park

K07 Soldotna Airport Outfall

K08 Centennial Park

K09 Soldotna Visitor Center

K10 Swiftwater Park (Withdrawn by Sponsor)

K11 Funny River

K12 Torpedo Creek

K13 Big Eddy

Ki4 Ciechanski

K15 Caymas

K16 Sportsman's Lodge (Withdrawn by Sponsor)
Prepared 4/16/96 7

Table 2: 1996 Project Evaluation Summary

Project Score
248

277
269
217
184
239
187
197
288
248
272
221
260
254
209

252
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NEED FOR THE PROJECT
A. Statement of Problem

Use of the Kenai River watershed is degrading fish habitat along the riparian zone of the mainstem
and, to a lesser degree, the tributaries of the river. Streambanks that provide essential fish habitat
are being trampled and denuded of vegetation leading to increasing rates of erosion and
sedimentation. Both commercial and residential developments are altering shorelines, changing
patterns of runoff and creating the potential for the discharge of non-point source pollutants into
the river. Federal and state resource agencies have limited ability to manage these problems that
have the potential of threatening the productivity and world class recreational value of this river
system.

Commercial fishing, subsistence, recreation and tourism (including sport fishing) are services that
were reduced or lost because of the spill. Within the Kenai River watershed, the resources that
support these services that were injured by the Exxon Valdez oil spill include pink and sockeye
salmon and Dolly Varden. Chinook and coho salmon also contribute significantly to these
services. The Exvon Valdez Oil Spill Restoration Plan states that the Kenai River sockeye salmon
population is not recovering and that: With regard to sockeye salmon, the objective of habitat
protection is to ensure maintenance of adequate water quality, riparian habitat, and intertidal
habitat.

The restoration strategy articulated in the restoration plan for recreation and tourism focuses on
the: Preservation and improvement of the recreational and tourism values of the spill area. The
Plan goes on to discuss strategies for promoting recovery of commercial fishing, recreation and
tourism by: ...increasing the availability, reliability, or quality of the resource on which the
service depends.

What is needed within the Kenai River watershed is an integrated approach that protects resource
habitats, restores degraded streambanks and riparian vegetation, maintains productivity and
promotes appropriate, sustained human use of the river.

B. Rationale

The work proposed by this project is needed to protect and restore fishery resources. Continuing
loss of habitat will exacerbate the injury caused by the spill to both resources and services and
lead to diminished productivity. This, in turn, diminishes the value of the commercial, subsistence
and sport fisheries and the quality of recreation on the river with significant, adverse implications
for the local economy.

Based on a review of historic recreation use patterns and habitat impacts, the project will protect,

restore, stabilize, or rehabilitate streambanks where resource damage is occurring; enhance or
close existing access points and movement corridors; or re-direct users to other areas of the river
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on a temporary or long term basis. These actions will be based on the need to facilitate human
use of the river in a way that protects fish habitat and minimizes degradation of other sensitive
and/or pristine habitats.

This project is designed to promote streambank stability, increase vegetative cover, and mitigate
accelerated erosion and sedimentation for the benefit of pink salmon, sockeye salmon, Dolly
Varden and other fish species that migrate and rear along the river's banks. Techniques used to
achieve these goals may include the use of elevated, grated boardwalks, river access stairs, fishing
platforms, spruce tree revetments and other riparian habitat improvement and protection
techniques. These techniques will, at the same time, restore and enhance sportfishing. One
example is elevated, grated boardwalks, constructed to protect revegetating streambanks, that will
provide river access to anglers with a minimum of impact to the recovering habitat. Post-
construction monitoring will examine the effects of the method and the amount of recreational use
that occurs in the area.

The education component of the project will produce user information and interpretive displays at
strategically located access points along the river. These displays will provide users with
information on the natural history of the river's fish, their habitats, ecology of the river system and
the best methods that they can use to maximize their recreational experience with a minimum of
impact to the watershed and its resources. Signs placed adjacent to work sites will describe the
on-going restoration etfort and direct the public away from recovering vegetation.

Each site under consideration for a restoration, enhancement or education project will be
evaluated in terms of the condition of its habitats, character of adjacent lands, and historic public
use. Improvements to access will retlect patterns of use as well as on-site and adjacent upland
environmental sensitivities.

C. Location

All construction, maintenance and monitoring components of the project will be located within the
Kenai River watershed. Planning and coordination will be based in Anchorage. Primary
ecological benefits from the project will be realized by the natural systems within the watershed.
Secondary benefits will affect the economy of the communities of the Kenai Peninsula and the
commercial fishing industry. Improved and enhanced recreation benefits will affect users from
southcentral Alaska as well as wourists from outside of the state. Communities that may be
affected by the project include: Kenai, Soldotna, Homer, Sterling, Cooper Landing, Anchorage
and the unincorporated communities on the Kenai Peninsula.

COMMUNITY INVOLVEMENT

It is intended that the project be fully integrated with on-going agency recreation management,
permitting and regional planning activities affecting the Kenai River watershed. This includes
coordination with the Kenai Peninsula Borough, City of Kenai, Kenai City Council, City of
Soldotna, Soldotna City Council, Kenai Peninsula Borough Assembly, and local interest groups.
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PROJECT DESIGN

A. Objectives

1. Solicit restoration project nominations from public land managers on the Kenai River.

2. Evaluate and rank projects on the basis of their restoration benefit and cost
effectiveness.

3. Review detailed design plans and develop cooperative agreements for construction

of the projects.

4. Verify compliance with restoration designs and evaluate construction.
s. Implement a monitoring program to assess restoration and use of project sites.
6. Design and construct educational and interpretive signs and displays.

B. Methods

The present condition of North America's native fish fauna is attributable, in part, to the
degradation of aquatic ecosystems and habitat (FEMAT Report, 1993). Loss and degradation of
freshwater habitats are the most frequent factors responsible for the decline of anadromous
salmonid stocks (Nehlsen, et. al. 1991). Along with habitat modification or loss, changes in water
quality and quantity are often cited as causative factors for degradation of aquatic systems and
declines in anadromous fish populations.

The Kenai River Cumulative Impacts Assessment of Development Impacts on Fish Habitat
(Liepitz. 1994) was designed to identify and evaluate the cumulative impacts of development
actions including public and private land use impacts on Kenai River fish habitat. The study
documented that : 11.1 percent to 12.4 percent (18.4 to 20.6 miles) of the river’s 134 miles of
upland and 32 miles of island shoreline and nearshore habitats have been impacted by bank
trampling, vegetation denuding, and structural development along the river’s banks. Degraded
public land along the Kenai River includes 5.4 miles of trampled riparian habitat and 3.5 miles of
developed shoreline.

Site specific project designs will reflect site characteristics including: topography, hydrologic
variables, vegetation, soils, extent and type of degradation and historic use patterns. Designs may
include elements that restore or enhance specific habitat values. For example, instream structures
may be used to enhance fish habitat and/or angler access. Plant propagation and streambank
restoration techniques will be selected on the basis of site characteristics, constraints and cost.
Revegetation designs will attempt to re-establish the native, riparian plant communities. Grasses
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that have been successtully used for riparian and saltmarsh revegetation in Alaska include:
bluejoint reedgrass (Calamagrostis canadensis), Bering hairgrass (Deschamsia beringensa),
sloughgrass (Beckmannia syzigachne), sedges (Carex spp.) and beach wildrye (Elymus mollis).

Successful revegetation requires control of site impacts. Consequently, fences and/or signed
closures may be required to protect undamaged sites from human impact or to prevent additional
damage to recovering sites. Project areas will either be closed and posted during the course of
revegetation, or environmental engineering techniques will be used that allow public access but
protect the recovering habitat from additional adverse impacts. Habitat improvement and
protection techniques to be considered include:

On-site Revegetation/Restoration Signage

Exclosures Elevated Grating/Boardwalks
Spruce Tree Revetments Access Stairs Ladder

Access Trails Floating Docks

The number of sites selected for revegetation or enhancement in a given year will be dependent
upon the time necessary tor completion, i.e., permitting, construction and installation, and the
availability of funding.

Educational/interpretive displays will be designed, constructed and placed in strategic locations
along the river. Signs will also be designed and located to prevent bank trampling in areas where
revegetation efforts are occurring.

A monitoring program will be used to evaluate the degree of success of each project. The
purpose of the monitoring program is to:

L Determine if the project is in compliance with the Cooperative Agreement.

2. Evaluate whether the project was been successful in meeting the restoration goals set
forth in the project description, and

3. Provide data that will help in design of future restoration projects and in the
establishment of performance standards.

Monitoring parameters will be chosen that reflect site-specific restoration/enhancement objectives
and may include habitat, vegetation and public use measurements. The assessment of the existing
condition of each site will serve as the baseline for monitoring. Monitoring measurements will be
obtained frequently early in the project and could be used to amend the design if necessary.
Wherever possible, photo plots will be installed and photos taken biannually. Once the project is
successfully constructed and it is determined that restoration/enhancement is proceeding on an
acceptable course and rate, monitoring measurements will be taken less frequently. Projects that
are initially monitored monthly during the early stages of vegetation growth and establishment will
be monitored biannually thereafter. Habitat and population monitoring parameters may include:
vegetation diversity and cover, fish utilization and stream stability. Public use of the sites and
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impacts to adjacent areas will also be monitored. Site visitation shall be based on counts of
individual people by field statt and project personnel.

Observations may be made during winter months to evaluate the effects of ice scouring. The
period that a project is monitored will be based upon the amount of time required for achievement
of objectives.

C. Cooperating Agencies, Contracts and Other Agency Assistance

All components of the project will be carried out by personnel from ADF&G and ADNR.
Volunteers supervised by agency staff will assist in the installation of prefabricated structures and
in routine maintenance. Cooperating agencies will participate in IDT evaluations and development
of a supplement EA. Coordination will occur with agencies through contract administration and
oversight.

SCHEDULE
A. Measurable Project Tasks for FY 97

October | to December 1:  Contract administration.
Project monitoring.
Preparation of annual report.
Solicit nominations for second round of projects.

December 1 to February 1:  Review nominations and site assessments.
Conduct evaluations with the IDT for second round
nominations and EVOS parcels.
Agency coordination on cooperative agreements.
Prepare environmental compliance documents, i.e.,
supplemental EA.
Conduct public review process.

February 1 to May 15: Review detailed design plans.
Design and produce educational materials and signs.
Establish cooperative agreements with public
landowners for second round and EVOS projects.

May 15 to July 15: Management and oversight of project construction.
Contract administration.
Put up signs and information displays.
Establish monitoring plots.
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July 15 to August 15:

August 15 to Sept. 30:

Inspect all project sites to check for compliance with
design parameters.

Monitor revegetation sites.

Monitor public use of completed project and
proposed sites for next year.

Continue monitoring.
Contract administration.

B. Project Milestones and Endpoints

Oct. 1--Nov. 1:
Nov. 1--Feb. 1:
Febl--May 15:

May 15 to July 15:

July 15 to Sept. 30:

Complete construction on Endicott Drive, Kenai Beach
Dunes, Airport Rotary Park, Russian River (Phase I) and
Caymas (Phase I)

Inspect the above-listed five projects to check for
compliance with design and construction parameters

Close-out completed cooperative agreements
Evaluate and rank second round and EVOS projects
Publish supplemental EA

Consummate cooperative agreements with public

landowners for second round and EVOS projects

Complete Phase II of Russian River and Caymas
Begin construction of second round and EVOS
projects

Complete summer monitoring and project
compliance inspections

NORMAL AGENCY MANAGEMENT

The impacts affecting the Kenai River are occurring at a rate and magnitude far in excess of the
management resources that are available to mitigate or restore habitat damage. The proposed
project supplements existing efforts to reverse this trend. Moreover, none of the riparian habitat
on small parcels that the Trustee Council is acquiring on the Kenai River has been surveyed or
evaluated for restoration work. Additional issues relevant to state agency management of the
Kenai River are to be found in the following section.
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COORDINATION AND INTEGRATION OF RESTORATION EFFORT

Coordination will occur with agency staffs in DNR, ADF&G and the Kenai National Wildlife
Refuge. Their expertise will be used in defining management objectives, developing criteria,
evaluating and ranking potential project sites, conducting archaeological and historical reviews
and clearances, performing design to include preparing plans and specifications, bidding
construction projects, oversight of project construction, permitting, monitoring public use, and
enforcing site restrictions.

The project will build upon pilot efforts that have been implemented or are being developed for
the river. In 1994, boardwalks were installed near the Soldotna airport and on numerous private
parcels; exclosures have been used with a high degree of success along portions of the Russian
River and in units of the state park system. State permitting procedures have also resulted in
numerous bank stabilization projects that maintain or enhance fish habitat by using spruce tree
revetments, root wads, live willow cuttings, and other protective measures.

The state and federal governments have already committed funds to accomplish several of the
objectives identified by this project. Fish and Game Exxon Valdez criminal settlement funds ($3
milhion) have been dedicated for the construction of habitat protection demonstration projects and
land ucquisition on the Kenai River. The U.S. Fish and Wildlife Service has provided challenge
grant funding to assist the ADF&G demonstration projects. The National Marine Fisheries
Service will provide the ADF&G with an additional one million dollars for streambank
improvements under an appropriation requested by Senator Stevens. ADNR restitution funds (§7
million) will be used, in part. to construct boardwalks and access platforms that protect
streambanks at heavily used state park units at Morgan's Landing, Bing's Landing, and Slikok
Creek. Dingle-Johnson funds are being used to provide recreational access, streambank
revegetation, and streambank protection structures at The Pillars project site.

The intense public use pressures and development activities on the Kenai River threaten to
overwhelm the limited budgets available to resource agencies attempting to manage the river for
resource protection and sustained recreational use. That is why supplementary funding is so
important. The proposed project, along with those utilizing other available funds, provides a
cost-effective method to protect streambanks and minimize further habitat degradation.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS

The project design and schedule described in the DPD approved by the Trustee Council for FY96
are unchanged.
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PERSONNEL
Project Leader

Mark Kuwada - Habitat Biologist with the Alaska Department of Fish and Game for 15 years.
Extensive experience in coordinating departmental policy and mitigating major project impacts;
Project Manager for Federal OCS Oil and Gas Leasing Program; Susitna Hydroelectric Project;
Bradley Lake Hydroelectric Project; Diamond Chuitna Coal Project; ADF&G Response
Coordinator, Exxon Valdez oil spill. ADF&G Title 16 permitter for southcentral Alaska and the
Kenat River.

Mark Kuwada, Project Leader
Division of Habitat and Restoration
AK Department of Fish & Game
333 Raspberry Road

Anchorage, AK 99518-1599

(907) 267-2277

FAX (907) 349-1723

Project Leader

TBD - DNR will appoint a project leader with the following qualifications:

B.S. and graduate degree(s) in biology, zoology and/or fisheries.

Extensive experience in field biology, permitting, design and construction of restoration projects
and in coordinating departmental policy with other state and federal resource agencies. The
project leader will have a working knowledge of the natural resources and human uses of the
Kenai River watershed.

Marty K. Rutherford. Project Manager
Deputy Commissioner

Alaska Department of Natural Resources
3601 C Street, Suite 1210

Anchorage, AK 99503

(907)-762-2483

FAX (907) 562-4871
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET

October 1, 1996 - September 30, 1997

Authorized Proposed PROPOSED FFY 1997 TRUSTEE AGENCIES TOTALS I
Budget Category: FFY 1996 FFY 1997 ADEC ADF&G ADNR USFS DOI NOAAJf
$276.8 $329.4 $8.7 $6.9
Personnel $0.0 $1915
ravel $0.0 $10.4
Contractual $0.0 $352.5
Commodities $0.0 $14.0
Equipment $0.0 $0.0 LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $568.4 | Estimated Estimated Estimated Estimated Estimated
General Administration $0.0 $53.4 ] FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002 |
Project Total $0.0 $621.8 $815.7 $0.0 $0.0 $0.0 $0.0 $0.0
Full-time Equivalents (FTE) 0 2.5
Dollar amounts are shown in thousands of dollars.
Other Resources $0.0 | $0.0 | $0.0 | $0.0 | $0.0 | $0.0 | $0.0 | $0.0

Comments:

Projects detailed under contractual section are proposed and being reviewed as part of the draft environmental assessment for this project. Project costs at
this point in time are estimates and not all include line item detail. Line item detail will be available prior to Trustee Council approval of budget. Projects will
be funded at an amount not to exceed the amount proposed as the project was initially evaluated. Additional projects will be nominated during the period
October 1, 1996 through February 1997 and itis likely that some of these projects may require startup costs for the 1997 field season.

1997

Prepared:

10f17

Project Number: 97180

Project Title: Kenai Habitat Restoration and Recreation Enhancement

Lead Agency: AK Dept. of Natural Resources

FORM 2A
MULTI-TRUSTEE
AGENCY
SUMMARY
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

Authorized Proposed

Budget Category: FFY 1996 FFY 1997
Personnel $88.5
ravel $4.6

Contractual $200.5
Commodities $8.5 .
Equipment $0.0 ___LONG RANGE FUNDING REQUIREMENTS

Subtotal $0.0 $302.1] Estimated Estimated Estimated Estimated Estimated “
General Administration $27.3}1 FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002

Project Total $0.0 $3294 $400.0
Full-ime Equivalents (FTE) 1.1

Dollar amounts are shown in thousands of dollars.

Other Resources ] | | i 1 [ | It
Comments:

Projects detailed under contractual section are proposed and being reviewed as part of the draft environmental assessment for this project. Project costs at
this point in time are estimates and not all include line item detail. Line item detail will be available prior to Trustee Council approval of budget. Projects will
be funded at an amount not to exceed the amount proposed as the project was initially evaluated. Additional projects will be nominated during the period
October 1, 1996 through February 1997 and it is likely that some of these projects may require startup costs for the 1997 field season.

Project Number: 97180 ;gggT?sé
1997 Project Title: Kenai Habitat Restoration and Recreation Enhancement AGENCY
Agency: AK Dept. of Natural Resources SUMMARY
Prepared:

20f17 4/15/96



1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

[[Personnel Costs:

liName

Position Description

GS/Range/
Step

Months
Budgeted

Monthly
Costs

Overtime

Proposed|
FFY 1997

Natural Resource Manager
IDT Member

Subtotal

20
16

12.0
1.0

7.0
45

13.0

11.5

0.0}

Personnel Total

84.0
45
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

$88.5

Travel Costs:

Description

Tickelﬁ
Price

Round
Trips

Total|
Days

Daily|
Per Diem

Proposed|
FFY 1997

Travel to Kenai to attend meetings, conduct site evaluations, inspections,
supervise and monitor construction and revegetation.

0.1

16

20

0.15

0.0
46
0.0

0.0
0.0
0.0
0.0
00
0.0
0.0
0.0
0.0

Travel Total

$4.6

1997

Prepared:
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Project Number: 97180
Project Title: Kenai Habitat Restoration and Recreation Enhancement
Agency: AK Dept. of Natural Resources
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

[[Contractual Costs: Proposed
[Description FFY 199
Cooperative Agreements with the following entities by project:
Funny River DNR Division of Parks Line Item detail will be provided by project following approval of EA and $35.0
Big Eddy DNR Division of Parks completion of cooperative agreements with entity doing project $35.0
Ciechanski DNR Division of Parks implementation. $40.0
Torpedo Creek DNR Division of Parks $30.0
Start up costs for second tier of projects; estimates based upon remining river miles and identified parcels to be addressed and
representative 1996 project implementation costs. $35.0
Signage $15.0
Consulting services for site evaluation, assessment and monitoring as needed. $10.0
Printing costs for EA Supplement $0.5
When a non-trustee organization is used, the form 4A is required. Contractual Total $200.5
[Commodities Costs: Propos
[IDescription FFY 1997
Field equipment as needed, for project oversign and monitoring of restoration benefit. Every effort will be made to 3.0
utilize existing supplies currently on hand with Division of Parks and other agencies working in the Kenai area.
Plant materials 5.0
Office supplies (including paper, toner cartridges, data cartridges, mailing labels, write in rain paper, etc.) 05
Commodities Total $8.5
FORM 3B
1997 Project Number: 97180 Contractual &
Project Title: Kenai Habitat Restoration and Recreation Enhancement Commodities
Agency: AK Dept. of Natural Resources DETAIL
Prepared:
40f 17 4/15/96




1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

[iNew Equipment Purchases:

liDescription

Number Unit Proposed|
of Units Price FFY 1997

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 Invento

Description

of Units Agency

Project Number: 97180

Agency: AK Dept. of Natural Resources

1997 Project Title: Kenai Habitat Restoration and Recreation Enhancement

FORM 3B
Equipment
DETAIL

Prepared:
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

Authorized Proposed

Budget Category: FFY 1996 FFY 1997
Personnel $90.5 §
ravel $46 F
Contractuai $1520
Commodities $5.5

Equipment $00] ____LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $252.6] Estimated Estimated Estimated Estimated Estimated

General Administration $2424{ FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002
Project Total $0.0 $276.8 $400.0

Full-time Equivalents (FTE) 1.2

Dollar amounts are shown in thousands of dollars.
Other Resources [ [ [ | | | | i

Comments:
Project Number: 97180 ?gSngé
1997 Project Title: Kenai Habitat Restoration and Recreation Enhancement AGENCY
Agency: AK Dept. of Fish & Game SUMMARY
Prepared:
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

[[Personnel Costs: GS/Range/ Months Monthly Proposed
f[Name Position Description Step Budgeted Costs Overtime FFY 1997,
0.0
Habitat Biologist Il 18 12.0 6.5 78.0
IDT Member 18 1.0 6.5 6.5

Graphic Designer 16 1.0 6.0 6.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

Subtotal 14.0 19.0 0.0
[ Personnel Total .
I[Travel Costs: Ticket] Round Total Daily| Proposed|
iDescription Price Trips Days Per Diem FFY 1997
0.0
Travel to Kenai to attend meetings, conduct site evaluations, inspections, 0.1 16 20 0.15 46

supervise and monitor construction and revegetation. 0.0
0.0

0.0
0.0
0.0
0.0
0.0
00
0.0
0.0
Travel Total| $4.6

. _ FORM 3B
Project Number: 97180 Personnel

1997 Project Title: Kenai Habitat Restoration and Recreation Enhancement &T |
Agency: AK Dept. of Fish & Game DE&"I‘E

Prepared:
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

[[Contractual Costs: Proposed|
IDescription FFY 1997
Storage and refrigeration unit for propagation of plant materials. 50
Graphic Designer for design of educational signage. 6.0
Signage 15.0
Cooperative Agreements with the following entities by project:
Caymas Kenai Peninsula Borough Line Item detail will be provided by project following approval of EA and 31.5
Rebel Run Kenai Peninsula Borough completion of cooperative agreements with entity doing project 140
Russian River USFS Seward Ranger District implementation. 80.5
When a non-trustee organization is used, the form 4A is required. Contractual Totall $152.0
hCommodities Costs: Proposed
[[Description FFY 1997
Field equipment as neededfor project oversight and monitoring. Every effort will be made to 50
utilize existing supplies currently on hand with Division of Habitat and Restoration and other agencies working in the Kenai area.
Office supplies (including paper, toner cartridges, data cartridges, mailing labels, write in rain paper, etc.) 0.5
Commodities Total $5.5
. FORM 3B
Project Number: 97180 Contractual &
1 997 Proi A . . . . ontractua
roject Title: Kenai Habitat Restoration and Recreation Enhancement .
- Commodities
Agency: AK Dept. of Fish & Game DETAIL
Prepared:
4/15/96
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

[INew Equipment Purchases:

Number

[IDescription

of Units

Unit Proposed|

Price FFY 1997

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:

[iDescription

Number Invento
of Units| Agency

1997

Prepared:

90of 17

Project Number: 97180
Project Title: Kenai Habitat Restoration and Recreation Enhancement
Agency: AK Dept. of Fish & Game

FORM 3B
Equipment
DETAIL
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET

October 1, 1996 - September 30, 1997

Authorized Proposed
Budget Category: FFY 1996 FFY 1997
Personnel $7.0
ravel $0.6
Contractual $0.0
Commodities $0.0 -
Equipment $0.0 ___LONG RANGE FUNDING REQUIREMENTS
Subtotal $0.0 $7.6] Estimated Estimated Estimated Estimated Estimated
General Administration $1.1 FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002
Project Total $0.0 $8.7 $8.7
Full-time Equivalents (FTE) 0.1
Dollar amounts are shown in thousands of dollars.
Other Resources | |
Comments:
| L
Project Number: 97180 ?ggg"é‘é
1997 Project Title: Kenai Habitat Restoration and Recreation Enhancement AGENCY
Agency: United States Forest Service SUMMARY
Prepared:
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

[[Personnel Costs:

GS/Range/ Months

IName

Position Description Step Budgeted

Monthly
Costs

Overtime

Proposed|
FFY 1997

IDT Member 14 1.0

7.0

Subtotal 1.0

7.0

0.0

Personnel Total

00
70
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

$7.0

ravel Costs:

Ticket| Round

[Description

Price Trips

Total|
Days

Daily
Per Diem

Proposed]|
FFY 1997

Travel to attend Interdisciplinary Team Meetings (4 one day mestings 0.1 2
alternating in Anchorage and Kenai)

2

0.2

0.0
0.6
0.0
0.0
0.0
00
00
0.0
0.0
0.0
0.0
0.0

|

Travel Total

$0.6

1997

Prepared:
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Project Number: 97180
Project Title: Kenai Habitat Restoration and Recreation Enhancement
Agency: United States Forest Service

FORM 3B
Personnel

& Travel
DETAIL
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1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

i

l[Contractual Costs: Proposed)
[iDescription FFY 1997
[[When a non-trustee organization is used, the form 4A is required. Contractual Total| $0.0
Commodities Costs: Proposed)
Description FFY 1997
Commodities Total $0.0
) FORM 3B
Project Number: 97180 Contractual &
1997 Project Title: Kenai Habitat Restoration and Recreation Enhancement Commodities
Agency: United States Forest Service DETAIL
Prepared:

120f 17 4/15/96



1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

[[New Equipment Purchases:

Number

lIDescription

of Units

Unit Proposed]
Price FFY 1997

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:

liDescription

Number, Inventory]
of Units Agency|

1997

Prepared:

130f 17

Project Number: 97180
Project Title: Kenai Habitat Restoration and Recreation Enhancement
Agency: United States Forest Service

FORM 3B
Equipment
DETAIL

4/15/96



1997 EXXON VALDEZ TRUSTEE COUNCIL PROJECT BUDGET
October 1, 1996 - September 30, 1997

Authorized Proposed
Budget Category: FFY 1996 FFY 1997
Personnel $5.5
Travel $0.6
Contractual $0.0
Commodities $00 |
Equipment $0.0 __10 NGE FUNDING REQUIR T
Subtotal $0.0 $6.1| Estimated Estimated Estimated Estimated Estimated
General Administration $0.8| FFY 1998 FFY 1999 FFY 2000 FFY 2001 FFY 2002
Project Total $0.0 $6.9 $7.0
Full-time Equivalents (FTE) 0.1
Dollar amounts are shown in thousands of dollars.
Other Resources | | | | | | |
Comments:

, . FORM 3A
Project Number: 97180 TRUSTEE

1997 Project Title: Kenai Habitat Restoration and Recreation Enhancement AGENCY
Agency: DOI, US Fish & Wildlife Service SUMMARY

Prepared:

14 of 17 4/15/96
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Prince William Sound Intertidal Recovery Monitoring
Submitted Under the BAA

Project Number: Q1% o
Restoration Category: Monitoring D)
Proposer: Pentec Environmental, Inc. |~

Lead Trustee Agency: uy
Cooperating Agencies: APR
Alaska SeaLife Center: s EYvn
Duration: 1st year, 4-year project | ) = = e 00

Cost FY 97: $281,000
Cost FY 98: $292,000 il
Cost FY 99: $303,300 APR 1 5 o0 L2/
Cost FY 00: $314,900 A i

Cost FY 01: EXXON VALDEZ o o
Cost FY 02: TRUSTEE priuas L
Geographic Area: Prince William Sound o RS

Injured Resource/Service:  Intertidal epibiota and infauna, mussels, hardshelled clams

ABSTRACT

By the end of FY 1996 eight years of data on the recovery of intertidal assemblages will have
been gathered at various beaches in Prince William Sound under an ongoing NOAA program.
This program provides significant insight into the bio-physical factors affecting recovery and has
documented considerable instability in community structure on hot-water washed beaches. The
proposed monitoring project will extend the sampling protocol of the NOAA program to
intertidal areas sampled under the 1990-1991 Coastal Habitat Restoration (R102) program. This
approach will establish the state of recovery over a broader area of Prince William Sound and
increase our ability to generalize about factors affecting recovery rates and processes.
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INTRODUCTION

The proposed FY 1997 monitoring program builds upon the data and results obtained from the
Prince William Sound intertidal monitoring network established and sampled over the last eight
years (Figure 1) for Exxon and the National Oceanic and Atmospheric Administration (NOAA).
The proposed geographic expansion of the program with restoration funding through the Trustee
Council (Council) will extend documentation of the recovery of epibiota and infauna in important
intertidal habitats in Prince William Sound. The expanded study will compare the status of
stations that have not been sampled since 1990-1991 (as part of the Coastal Habitat Restoration
Program - R102) with stations from the NOAA program that have a known history of recovery.
The study will compare conditions on unoiled reference shorelines (Category 1) with shorelines
that were subject to two levels of disturbance: oiled but not high-pressure hot-water washed
(Category 2), and oiled and cleaned with high-pressure hot-water washes (Category 3).

In 1989, sampling was conducted under contract to Exxon. From 1990 through 1996, this
program has continued under contract with NOAA with contributions from the Environmental
Protection Agency (EPA), Coast Guard, Minerals Management Service (MMS), the American
Petroleum Institute, the Marine Spill Response Corporation, and most recently, the Restitution
Fund.

The NOAA program was designed and field tested to quantify present and potential future
impacts of the Exxon Valdez oil spill on important components of Prince William Sound’s
nearshore ecosystem, long-term recovery processes, and recovery following post-spill cleanup
treatments.

Results of studies conducted from 1989 through 1995 on epibiotic communities at the NOAA
stations suggest continuing oscillations in disturbed populations and in the balance of predator-
prey relationships. In the case of infauna, continuing differences between hot-water washed
stations and reference locations are suggestive of real differences in the habitat conditions at
stations within the respective treatment categories.

Analysis of three data sets from shoreline treatment effects studies conducted in 1989 showed that
major components of the intertidal flora and fauna inhabiting Prince William Sound survived at
least 3 to 4 months on heavily oiled beaches (Lees et al. 1993). Except for a few taxa, these
organisms were generally present in abundances comparable to those at unoiled beaches in Prince
William Sound. Based on these 1989 studies, the short-term effects of the use of high-pressure
hot-water on intertidal flora and fauna of Prince William Sound were significant; all dominant taxa
except one (barnacles) suffered from 60 to 100 percent mortality from treatments of less than 3
hours duration. This background led to the decision to isolate the effects of exposure to oil and
hot-water washing as separate kinds of stress in the study design.

The 1990 NOAA biological studies in Prince William Sound (Houghton et al. 1991a, b) report
conditions on rocky, boulder/cobble, and mixed-soft beaches and in adjacent eelgrass beds in
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portions of Prince William Sound that were oiled, or oiled and high-pressure hot-water washed in
1989. Biological conditions on these beaches were compared to those on unoiled beaches of
similar habitats. The conclusions were as follows:

1. The effects of high-pressure hot-water washing remained evident in the biological
assemblages 16 to 18 months after the spill.

2, Oiled beaches not treated in this manner were well on their way to recovery.

Results of the 1991 and 1992 NOAA biological studies in Prince William Sound (Houghton et al.
1993a, b) showed the following:

1. Infaunal and epibiotal assemblages that were not high-pressure hot-water washed, in most
respects, resembled communities on beaches that were not oiled.

2. Effects of high-pressure hot-water washing were still evident in some intertidal
assemblages 40 months after the spill.

Additional conclusions in 1991 were that oiling and subsequent treatment may have altered the
spawning cycle of mussels and the reproductive strategy of eelgrass. Continued bioavailability of
hydrocarbons was shown in the bioaccumulation of polycyclic aromatic hydrocarbons (PAHS) in
transplanted molluscs. PAH levels in mussels had declined by an order of magnitude in 1991 from
those seen in 1990, however, and generally continued to decline in 1992.

By 1993, most epibiota had recovered at all oiled sites; abundances in some cases were higher on
oiled sites than on unoiled sites (Houghton et al. 1995a; Figures 2 through 5). This was attributed
to continued instability in populations of biological controls (grazers and predators). The infauna
at hot-water washed lower intertidal stations continued to display lower density, richness, and
diversity than those at reference stations and at oiled but unwashed stations (Figure 6). This
continued difference raised a concern that the hot-water washed stations sampled have become
fundamentally different from the other station categories as a consequence of loss of fine
sediments and may not support similar infaunal communities until the sediment quality is re-
established.

In 1994 there was a reduction in cover of rockweed at all three elevations sampled on oiled rocky
habitats; in contrast, cover at unoiled reference sites increased somewhat (Figure 2). The
reduction at oiled sites appeared to be the result of the natural culmination of the life cycle of this
species; post-spill and post-treatment colonization by germlings in late 1989 and early 1990
developed to reproductive maturity in 1992 over broad areas of central Prince William Sound.

Depressed numbers of littorines and limpets allowed this development to proceed with minimal
grazing pressure. By 1993 this cohort of rockweed was showing signs of senescence, and
numbers of grazers had increased to the point where the decline in rockweed seen in 1994 and
1995 was inevitable.
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In 1994 littorine densities at oiled (Category 2 and 3) upper and middle rocky stations converged
with those at unoiled middle stations, a sign of increasing stability (Houghton et al. 1995b; Figure
4). Limpet densities increased at oiled middle stations in 1994 and 1995 (Figure 3), probably in
response to the abundance of weakened rockweed plants. Future trends in populations of these
grazers will depend on the extent and pattern of the die-back and recolonization of rockweed that
occurs in the next few years.

Multiple null hypotheses relating to effects of hydrocarbon contamination from the Tanker/Vessel
Exxon Valdez and to effects of subsequent shoreline treatments have been tested over the seven-
year study period (1989 to 1995). Many of these null hypotheses have been rejected; these
rejections indicate that significant differences existed in the condition of shorelines among three
categories of sites. For the majority of the variables tested, especially in later years of the study,
conditions did not differ significantly among Category 1 (unoiled) and Category 2 (oiled but not
high-pressure hot-water washed) sites. At Category 3 sites (those that were high-pressure hot-
water washed), some variables differed significantly from levels at other site categories, especially
early in the study, and resources were not fully recovered by 1995. In other cases, patterns
apparent in the field or in the data were not statistically significant, but the data have been useful
in providing information on the direction of qualitative relationships among the treatment
categories.

Continuation of the NOAA funded sampling program for FY96 will include the revisitation and
continued monitoring of sites sampled during the previous seven years of the program. Surveys
of the epibiota in the rocky intertidal zone will be conducted at selected Category 1, 2 and 3 sites.
Intertidal infauna will be collected and analyzed from selected sites having mixed-soft sediments.
The native littleneck and butter clam populations will be sampled and age structures of the
resident populations compared between sites.

The proposed monitoring program for FY97 through FYO0 would add a total of 12 new stations
to the NOAA program sample design. These 12 stations would be selected from those sampled
under the 1990-1991 Coastal Habitat Restoration Program (R102). The proposed monitoring
program is for a duration of four years, starting in 1997, in order to be in sync with NOAA’s
monitoring program and would use the established NOAA sampling protocol.

NEED FOR THE PROJECT
A. Statement of Problem

One of the most dramatic results of the Exxon Valdez oil spill was the effect of oiling and
shoreline treatments on intertidal assemblages and habitats. Despite the considerable
documentation of oil spill effects on intertidal areas worldwide, the Council has not had a long-
term program to monitor this important component of the nearshore ecosystem. As a result, little
definitive information is shown in the summary table of the status of intertidal resources and
services injured by the spill (Table 1 in the Invitation). Data on the population status of a wide
variety of intertidal species are needed to supplement the work of the Nearshore Vertebrate
Predator Project (\025; Page 33 in the Invitation). Data on the status of littleneck and butter clam
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populations and factors influencing their recovery are also critical to planning restoration of these
populations in the Chugach Region (\131).

As defined by Ganning et al. (1984) and endorsed by earlier studies (Houghton et al. 1993a),
recovery will be considered to be complete when variability of measured population and
assemblage parameters at oiled sites is consistently within the range of natural fluctuations at
unoiled sites.

A brief summary of the status of each resource and the rate of recovery (as known at this time)
follows:

Intertidal Epibiota

Despite the apparent bloom (1991-1993) and decline (1994-1995) of rockweed at oiled stations,
the trend toward normal (e.g., Category 1) abundance levels for grazers and predators at middle
elevation rocky stations suggest that biological controls will become increasingly influential.
Because of the wide natural fluctuations in the drill/mussel-barnacle association, it may well be
that these components of the intertidal assemblage can be considered to be recovered at middle
rocky stations. At least through 1995, the fluctuations in the grazer/rockweed association appear
to be greater at the oiled middle stations than at reference stations; thus, this component of the
intertidal assemblage does not appear to have recovered. We expect a gradual damping of
oscillations in abundances of dominant species at affected sites over the coming years.

Infaunal Assemblages

Protected sand and gravel beaches were severely affected by hydraulic treatments, which greatly
altered beach morphology and grain size characteristics. Sands and finer gravels were flushed
from upper intertidal elevations and often buried the lower beach under several centimeters of
sediment that had a relatively low content of fines and organic carbon. Unusual movement of
beach sediments was evident at least through 1992 as beach sediments were resorted by wave
action to reestablish a stable beach profile. In 1994, significant differences remained in sediment
grain size composition between Category 1 beaches compared with Category 3 beaches; the
percentage of finer materials remained lower at Category 3 beaches. Category 3 beaches were
also lowest in nitrogen and organic content, an important energy resource for infauna, but these
differences were not significant.

In 1994 as in previous years, infauna appeared only moderately affected by the spill on Category 2
beaches with no significant differences between Category 1 and Category 2 stations (funding
levels have not yet allowed analysis of 1995 infaunal samples; Figure 6). The trend of increasing
diversity, abundance, and richness within the infauna assemblage at Category 3 lower stations that
had been seen from 1990 through 1992 slowed substantially in 1993 and 1994. It remains
uncertain if this leveling off of recovery signifies a constraint on recovery potential dictated by
physical and chemical alterations resulting from treatment, or if it reflects inherent differences in
the beaches represented in Category 3. Although some Category 3 beaches are somewhat more
exposed on average than are Category 1 or 2 beaches, some data suggest that these differences
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are, at least in part, true impacts of treatment that will simply require an extended period for
Tecovery.

Hardshelled Clams

Within the first few weeks of the spill, toxic effects of oiling on littleneck clam (Protothaca
staminea) populations were evident where thick oil covered their lower beach habitat. At one
oiled station where sampling was possible before and after hydraulic beach washing in the spring
of 1989, clams surviving the spill were reduced 95.6 percent by dislocation and burial. After that
initial period of toxicity, the primary impacts to surviving clams appear to have been from the
hydraulic washing.

Oiled beaches that were hydraulically washed in 1989 consistently showed lower clam recruitment
through 1994 compared to that on unoiled beaches and on beaches that were oiled but not
washed (Figure 7). Itis hypothesized that clam (and other infaunal) recruitment was inhibited by
the low level of finer sediments and low organic content remaining after washing.

Estimated clam densities in large quadrats have been variable but relatively high at oiled but
unwashed beaches through 1994 (Figure 8). Thus, the flushing of beaches appears to have
resulted in very high mortalities of clam populations surviving the oiling; direct evidence of this
was observed in tests in 1989 (Lees et al. 1993) Flushing also degraded conditions necessary for
recruitment. Given the generally slow growth and substantial longevity of pre-spill littleneck clam
populations in unaffected areas of Prince William Sound (mean age of 5 to 6 years), it is expected
that several more years will be required for full recovery of hardshelled clam populations on
washed beaches.

B. Rationale/Link to Restoration

The NOAA Exxon Valdez Shoreline Monitoring Program has gathered and analyzed six years of
data (1990 through 1995; 1996 studies are planned) on the recovery of intertidal organisms and
assemblages at over two dozen selected sites in Prince William Sound (Figure 1). These sites
represent several habitat types that were subjected to varying degrees of oiling and shoreline
treatment and include unoiled reference areas. Information from these seven years of study are
made even more valuable by the availability of 1989 data collected at most of the same sites by
the study’s principal investigators while under contract to Exxon. Major results of this program
are reviewed above; detailed technical reports and scientific summary papers are available upon
request.

The NOAA study has provided important descriptions of the patterns of intertidal recovery and an
excellent understanding of many of the key factors influencing that recovery. Among the findings
most relevant to the information needs of the Nearshore Ecosystem Projects are the following:

1. Recovery of intertidal assemblages on oiled shorelines was significantly delayed by hot-
water washing and is generally not complete in those areas that were washed.
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2. The appearance that recovery of dominant biota on rocky shores was well underway in
1991 and 1992 (e.g., Houghton et al. 1993) was misleading in light of indications from
1994 and 1995 that these populations are only at the beginning of what may be a lengthy
period of oscillations in abundance. These oscillations were set up by hot-water wash
treatments that removed the vast majority of the intertidal biota and reset the clock of
ecological succession to zero over large areas of shoreline (100s of meters in length or
more). (See time trend for rockweed over time at treated rocky sites; Figure 2.) Asa
result, the population structure of rockweed, a dominant species upon which many other
taxa depend, consists largely of a single cohort same-age individuals over broad areas.
The coincident senescence of this cohort led to the precipitous decline in rockweed cover
at hot-water washed sites in 1995 (Figure 2). Ramifications of this decline on other
species abundances may be even more evident in 1996 data (not yet available). It may
take many years for the “patch size” of rockweed to break up into more normal
dimensions such that in any square meter of shoreline four or five cohorts are present, as
is the normal case on undisturbed rocky intertidal shorelines in Prince William Sound.

3. Populations of red algae are much slower to recover from hot-water washing than are
green or brown algae; the intense set of the 1989 cohort of rockweed may have inhibited
recovery of the understory red algae; this in turn reduces the habitat complexity and food
availability for a variety of animals.

4. Intertidal molluscs that are prey to vertebrate predators on rocky shores have experienced
a variety of patterns of recovery depending on their food base, reproductive and dispersal
mechanisms, and predator abundance.

5. Hydraulic effects of washing mixed pebble/granule beaches were likely more significant on
infauna (Figure 6), including important bivalves (Figures 7 and 8), than were thermal
effects; recovery appears to have been slowed by changes in substrate stability and nature
(loss of fines and organic materials from beach sediments) which may be especially
significant to recruitment of infauna to washed beaches.

6. Presence of residual hydrocarbons in sediments can inhibit growth and survival of
hardshelled clams; higher sediment hydrocarbons equate with higher tissue hydrocarbons
in littleneck clams and, to a lesser degree, mussels.

7. Presence of residual hydrocarbons in sediments does not necessarily equate with a
depauperate infauna assemblage or inhibit recruitment of hardshelled clams.

The usefulness of these and other results of the NOAA study is limited, however, by the limited
number of sites sampled (typically 2 to 5 stations in each habitat type, treatment category, and
tidal elevation) and by the fact that sites were not selected in 1989 by any statistically based
randomization process (often they were selected at places where the beach could be reached by
helicopter in March or April 1989!).
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The proposed augmentation of the NOAA study design with additional funding from the
Council’s restoration program would provide the following benefits to our understanding of the
status of recovery in the nearshore environment of Prince William Sound:

1. An ability to cross check the 1997 status of recovery at our hot-water washed sites with
other treated sites that had reached similar points of recovery in 1991; a major question
relates to the status of rockweed populations and associated epibiota.

2. A more general understanding of the nature of recovery in the two primary habitats of
interest; comparison of data from the Coastal Habitat Restoration program survey in 1990,
1991 and 1997 with similar conditions at NOAA sites sampled in the intervening years
may allow inference of the path of recovery of important assemblage components at the
Coastal Habitat Restoration program sites.

3. An ability to extrapolate more broadly from the NOAA Shoreline Study results; if declines
in rockweed similar to those seen at the NOAA sites are seen at other sites, then stronger
conclusions can be reached regarding the geographic extent of the apparent oscillations in
intertidal abundances seen in the NOAA results.

4, A better understanding of the generality of the effects of hot-water washing seen on lower
intertidal infauna on sheltered pebble/granule beaches; the NOAA data indicate a very
limited recovery of infauna, including important hard-shelled clams, at these sites.
Comparable sampling at other similarly washed beaches will demonstrate the generality of
this finding. Comparisons of 1991 and 1997 infauna at these sites will reveal the degree of
change that has occurred for comparison with change (or absence of change) seen over
the years at the NOAA sites.

C. Location

For the purposes of this proposal, we have assumed that we will initiate sampling under the
NOAA protocols at three of the five sheltered rocky site pairs and three of the four “coarse
textured” site pairs sampled by the Coastal Habitat Restoration program in Prince William Sound.
Thus, we will be adding a total of 12 new stations to the NOAA sample design. Specific site pairs
to be included under each habitat type will be chosen after a detailed review of available site
oiling/treatment histories, habitat descriptions, results of data gathered in the earlier program, and
location in relation to stations already included in the NOAA study design. Station pairs will be
selected to complement the data already available, to maximize the information gained by the
resampling, and to maximize our ability to extrapolate information to the remainder of Prince
William Sound.

Sampling sites may lie in areas used by the residents of Tatitlek and Chenega Bay for commercial
and subsistence harvest of intertidal organisms. Results of the proposed monitoring program
would contribute to the Tatitlek and Chenega Bay communities’ understanding of sustainability of
food collection by giving them the knowledge and understanding of the of the current state of
recovery and the factors affecting the recovery process.
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There are additional benefits to be realized from the proposed project. From NOAA’s
perspective, it is imperative that information regarding shoreline recovery from the Exxon Valdez
oil spill and the various treatments applied for shoreline cleanup be made available to decision
makers before the next such incident occurs.

COMMUNITY INVOLVEMENT

In the past, NOAA has extended invitations to the Chenega Bay community to join a portion of
our survey. We typically involve all “observers” in the daily scientific work (data recording,
sample screening, etc.) with appropriate supervision and would welcome this involvement by the
community. As part of the proposed monitoring program, we would contact the Council
representatives from Tatitlek and Chenega Bay before finalizing field plans to inquire about
potential participation. We believe that this participation would be particularly beneficial to us
because local participants would have knowledge about local lore that could be very helpful to the
study. Also, participation would be beneficial to the native communities involved, if participants
could be found with a strong interest in science and/or in the natural history of the region, and
who are interested in knowing the status of their intertidal resources.

We were privileged to work from Mr. Gary Kompkoff’s vessel in April 1989 and look forward to
working with him and Mr. Don Kompkoff to maximize community involvement. Our cruises are
typically planned to spend at least one night in Chenega Bay. We would inquire with Gary and
Don about local interest in having a ‘town meeting’ with our scientists at the community center or
an ‘open house’ on the support vessel, either of which would provide an explanation of our
program and its results.

Although not included in the level of funding requested, we would be very pleased to put together
a lay summary of the results of our eight years of monitoring of the beaches in Prince William
Sound for the information of the local communities.

PROJECT DESIGN
A. Objectives

The overall objective of this program is to broaden our knowledge and understanding of the state
of recovery of intertidal epibiota and infauna from the effects of the Exxon Valdez oil spill.
Emphasis is placed on resources of importance to the nearshore ecology of Prince William Sound
and to the area’s indigenous peoples. Our overall approach will be to expand the geographic
coverage of the existing NOAA shoreline recovery program to sites previously sampled under the
Coastal Habitat Restoration program (R102). This approach will allow us to accomplish the
following specific objectives:

L. Assess the state of recovery of intertidal assemblages at the R102 sampling sites.
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2 Contrast and compare status of recovery from the R102 sites with that at NOAA program
sites that experienced similar oiling and treatment.

3. Determine the generality of conclusions reached based on annual (1989-1996) monitoring
at the NOAA sites and the validity of extrapolations to other areas of Prince William
Sound.

4. Better define the state of recovery of key intertidal resources in Prince William Sound.

For maximum efficiency and cost-effectiveness, the overall conduct of this program (logistics,
field work, and reporting) will be fully integrated with continuing work on the NOA A Shoreline
Recovery monitoring study.

B. Methods

The methods described below represent those used in the last eight years (1989-1996) of
monitoring under the NOAA Shoreline Recovery study. Data gathered under Council funding
will be fully compatible with and comparable to data from the NOAA study, thus maximizing their
value to the Council.

Sampling Design

For consistency with earlier studies, a stratified random sampling design has been established to
assess important intertidal assemblage and population (individual taxa) characteristics. Sampling
is structured following Zeh et al. (1981) and Houghton et al. (1993) to obtain statistically reliable
estimates of density or cover of macrobiota inhabiting the surface (epibiota) and, where possible,
the subsurface (infauna) within important life zones and within typical habitats.

The intertidal sampling effort was initially stratified according to three habitat types important in
Prince William Sound:

1. Sheltered rocky habitats—Intertidal substratum composed primarily of bedrock or very
large boulders (50 cm or larger).

2. Mixed-soft or pebble/granule habitats (coarse textured in the terminology of R102)—
Typically a mixture of silt, granules, and pebbles with varying amounts of cobbles (4 to 25
cm) or boulders (25 to 50 cm).

3. Boulder/cobble habitats—Exposed beaches with nearly 100 percent cover by rounded
cobbles and boulders ranging from about 10 to 50 cm. Boulder sites have not been
consistently sampled in recent NOAA studies and are not included in this proposal.

Sheltered (low energy) rocky and mixed-soft sites are included for two reasons:

1. Their biological productivity is high.
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2. Their low energy regime reduces the rate of natural weathering of oil (Jahns et al. 1991,
Michel et al. 1991).

Council-funded sampling will be conducted at six rocky sites and six mixed-soft sites; Restitution-
funded NOAA sampling is also planned at an additional 12 sheltered rocky sites and 10 mixed-
soft sites.

To represent important life zones (i.e., to further stratify the sampling), three elevations (stations)
are typically sampled for epibiota at each site:

1. Near the upper limit of attached macrobiota.
2. In the upper portion of the broad rockweed-dominated zone
3. Along the lower edge of this rockweed zone.

These elevations are analogous to the 1, 2, and 3 meters vertical drop (MVD) stratification in the
R102 study design. In the terminology of the NOAA study, a “location” can have both rocky and
mixed-soft “sites,” and each site can have up to three “stations” to represent different intertidal
zones. Infauna is typically sampled only at lower elevation stations at mixed-soft sites. Ateach
station, sampling is conducted at randomly selected points along a transect line laid parallel to the
waterline along the beach contour.

Site Classification, Oiling, and Treatment History

About 570 km of shoreline in Prince William Sound received sufficient oiling to require some
form of cleanup or treatment in 1989 (Harrison 1991). Intensive efforts will be made to verify the
treatment history of each sampling site added to the NOAA study (see Appendix Table A-1 in
Houghton et al. 1993a for treatment histories at existing sampling sites). Information used to
document the site designations will be compiled from Exxon and State of Alaska records of
treatments applied to various “beach segments” and from conversations with knowledgeable
personnel in the field during 1989 (e.g., the authors, previous investigators, NOAA personnel, and
field bosses for specific locations).

To the extent possible, stations sampled from the R102 program will be placed within the station
category matrix of the NOAA study for direct comparisons to other stations and for purposes of
statistical testing. Stations at a given site may or may not be classified in the same category
depending on the site’s known treatment history. New stations will be classified as Category 1, 2,
or 3 based on available information regarding habitat disturbance from oiling and high-pressure
hot-water treatment. Where possible, new stations will be assigned to one of the following three
site categories:

L. Category 1: Unoiled in 1989—No significant oiling or treatment reported; considered
reference stations.
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2. Category 2: Oiled in 1989—Untreated (set aside) or treated with cool-water flushes in
1989 and/or bioremediation in 1989, 1990, or 1991.

3. Category 3: Oiled in 1989—Treated with high-pressure hot-water washes; most, if not all,
were also bioremediated in 1989, 1990, and/or 1991.

To the extent possible, each of the new intertidal stations also will be classified as to the degree of
oiling experienced in 1989. Because oiling was typically very uneven vertically over the intertidal
zone and upper elevations were much more heavily oiled, there is little point in mandating the
same oiling classification for all stations (elevations) at a site. Moreover, the width of the oiled
band on a shoreline has little effect on the specific intertidal assemblage at a station; what is
important is the specific degree of oiling to which the plants and animals at that station are
actually exposed (cf. Page et al. 1995).

For consistency with earlier studies, the following oiling classifications will be used for all new
stations in the proposed study:

1. Unoiled—No area of continuous oiling present at any time in 1989. Some sheens may
have been present on adjacent waters. In 1990 no oiling was present except for possible
widely scattered tar balls or spots of indeterminate origin.

2. Lightly oiled—Patches of oiling in 1989 with fresh oil, mousse, or tar; cover generally less
than 50 percent, or large areas of continuous sheen present on the beach. Little if any oil
was visible in 1990. All stations at a site reported to have been oiled were considered to
have been at least lightly oiled, even if no evidence of oil was ever gathered from that
elevation.

3. Moderately oiled—Near-continuous oiling in 1989 with fresh oil, mousse, or tar; cover
often exceeding 50 percent and approaching 100 percent in some areas but with relatively
thin sheens; few areas of thick deposition (i.e., several millimeters or more). Usually some
oil remained in these areas in 1990 in the form of dry tar crusts on upper rock surfaces or
light sheens within soft sediments.

4. Heavily oiled—Continuous oiling in 1989 with fresh oil, mousse, or tar; cover
approaching or reaching 100 percent; some thick deposits (i.e., several millimeters or
more). Considerable oil generally remained in these areas in 1990 in the form of dry tar
crusts on upper rocks or sheens and moist tar spots within soft sediments.

Site Setup

The center of each of the R102 stations selected for inclusion in the program will be located as
accurately as possible based on records from that study. If no permanent head stake or marker
remains, our initial actions will be to establish a head stake, select the origins for each station
within each of the desired biological zones, and measure the distances and compass bearings from
the head stake. From each station origin, a tape will be laid out along the contour of the beach
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and previously selected random origins for each quadrat located and permanently marked. Area
photographs and sketches of the site layout will be made to allow ready relocation.

Sediment Hydrocarbon Sampling and Analysis

Sediment sampling is proposed only at the mixed-soft sites. Field sampling techniques are
designed to ensure that no hydrocarbon contamination is introduced during collection. Field
personnel will wear disposable surgical gloves and use new wooden or Teflon spoons to place
sediment samples in new I-Chem glass jars. All equipment will be changed between samples. At
most stations sediment samples will be composited from surface sediments scooped to about 3 cm
deep at five randomly chosen locations along each transect. Sampling points will be located
immediately adjacent to the five infaunal cores along the established mixed-soft transects. At some
stations a separate sediment sample (i.e., not composited) will be collected adjacent to each of the
five infaunal coring locations for direct correlation with infaunal variables. Thus, hydrocarbon
samples will be collected from the same tidal levels as the biological samples. All samples will be
frozen aboard the vessels and shipped frozen to the laboratory.

For maximum comparability with data from the ongoing NOAA study, sediment hydrocarbon
analyses will be performed at the Institute for Environmental Studies (IES), Louisiana State
University, Baton Rouge, Louisiana. Methods are modified from procedures of Krahn et al.
(1988). Sediment samples will be weighed into 600-ml beakers for extraction. Approximately
100 cc of material will be extracted for each sample. The samples were dried prior to extraction
by the addition of anhydrous sodium sulfate (Na2S04). Sodium sulfate removes water as an
extraction interference and also enhances the extraction of weathered oil residue from the pebbles
and gravel by acting as an abrasive, Surrogate standards d-10-acenaphthylene, d-10-
phenannthrene, and d-14-terphenyl will be added. Samples will be extracted three times using
nanograde hexane solvent and a bath sonication technique. The extracts will be combined and
then reduced in volume by a combination of rotary-evaporation and solvent reduction under a
gentle stream of high purity nitrogen. The final volume is likely to vary between 1 ml and 150 ml
depending on the degree of contamination. The extracts will be analyzed by gas
chromatography/mass spectrometry (GC/MS) using a Hewlett Packard 5890 gas chromatograph
equipped with a DB-5 high-resolution capillary column directly interfaced to a Hewlett Packard
5970B mass spectrometer (MS). The GC will be optimized to provide the required degree of
separation (i.e., baseline resolution between nC-17 and pristane). The GC will be operated in the
temperature program mode with an initial column temperature of 55° C for 3 minutes, then
increased to 290 °C at a rate of 6 °C/minute, and held at the upper temperature for 17 minutes.
The MS will be operated in the selective ion mode to enhance quantitative analyses. The injection
temperature will be held constant at 250 °C, and only high temperature, low thermal bleed septa
will be used. The interface to the MS will be maintained at 280 °C.

At the beginning of each analysis period, the MS will be tuned to perfluorotributylamine.
Quantitative analysis will be done by an internal standard technique using authentic standards for
nonalkylated PAHs with the exception of naphthobenzothiophene, which will be estimated using
the response of dibenzothiophene. The alkylated homologs will be calculated using the
nonalkylated parent. The following internal standards will be co-injected: d-8-naphthalene, d-10-
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anthracene, d-12-chrysene, and d-12-perylene. Values reported as total PAHs will be the totals of
the target analytes.

Tissue Hydrocarbons

Tissue samples for PAH analysis will be collected from populations of mussels and littleneck
clams by field personnel wearing surgical gloves. The number of organisms sampled will vary
according to the size of the animals, but a minimum of 10 g of wet tissue will be collected to
allow for duplicate chemical analyses. For example, sample sizes for mussels is expected to range
between 15 and 35 individuals based upon past experience. The entire sample of whole
individuals for each species will be carefully wrapped in aluminum foil. The samples will then be
placed in labeled polyethylene bags and frozen for transport to the laboratory.

Tissue aromatic hydrocarbon (AH) analyses will also be performed by IES. Methods will be
modified from the procedures of Krahn et al. (1988). Tissue samples will be carefully removed
from their shells, thoroughly rinsed with deionized water, and refrigerated in solvent-rinsed jars
with Teflon-lined caps before further sample preparation. If delays of more than 2 to 3 days are
expected, the samples will be frozen. For analysis, a small aliquot (3 to 5 g) of the homogenized
tissue will be added to 40-ml precleaned and solvent-rinsed vials. The samples will be digested
overnight by the addition of a single pellet of KOH. To enhance digestion, the samples will be
sonicated and swirled periodically. The samples will then be spiked with the same surrogate
standard suite used for sediment analyses. The samples will be dried with anhydrous sodium
sulfate until they achieve the consistency of dry sand. They will then be extracted three times with
dichloromethane (DCM). The extracts will then be combined into a single rotary-evaporation
flask and reduced in volume to less than 4 ml. At this time the sample extract will be transferred
into 4-ml vials and further reduced in volume by nitrogen blow-down. The solvent will then be
exchanged into hexane and reduced to 100 ul.

Sample fractionation, or cleanup, will be required to enrich the target analytes and at the same
time exclude matrix interferences. Sample fractionation will be performed using silica-gel/alumina
columns. The columns will be calibrated such that the desired analytes are eluted from the
column in the F-2, or aromatic, fraction. This fraction will then be eluted into conical 4-ml
volumetric vials and reduced to a final extract volume of 0.1 ml before instrumental analysis. The
target analytes will be quantified by an internal standard method and corrected for recovery using
surrogate standards. Values reported as total PAHs will be the totals of the target analytes.

Lipid weights will be determined by preparing the sample as above except for fractionation. The
weight of the solvent extract will be determined by a gravimetric analysis (oil/grease analysis).
The results from these analyses are crude and subject to a variety of interferences that may
overestimate the true lipid weight.

Dry weights will be determined by weighing a small amount of the homogenized tissue on a
preconditioned, prenumbered, and preweighed tin. The tin will be placed into a drying oven at
90° C for 24 hours, then reweighed
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Intertidal Epibiota

The abundance of epibiota will be measured at two or three elevations on rocky substrata and at
two elevations at mixed-soft sites. Five or ten 0.25-m2 quadrats will be sampled on 30-m
sampling lines (transects) oriented along the beach contour. Because all sampling is non-
destructive, quadrats will be repositioned at the same location each sampling period with the aid
of rebar stakes, spikes, or epoxy markers that will be placed during the first site visit. The
position of each quadrat will be adjusted by referring to photographs taken during previous
surveys. Latitude and longitude coordinates from a global positioning system (GPS) will be used
to define each of the new study sites.

Prior to sampling, each quadrat will be photographed with a label showing the site, date, and
quadrat number. Most taxa will be identified by biologists in the field. Project biologists have
many years of experience in the taxonomy and natural history of Alaskan intertidal organisms.
Problematic taxa will be collected (from outside the sample area, if possible) for cross-comparison
among investigators or for identification on board the support vessel or in the laboratory.
Biological variables to be measured or estimated include algae cover (percent by taxon) and
numbers or percent cover of major epibenthic fauna. Relative cover estimates for biota,
substratum type, and oiling will be based on visual examination of the tops, sides, and overhangs
within a quadrat, but rocks fist size and larger will not be overturned. Whenever any oil is found,
a subjective description of oiling in each quadrat will be recorded along with the percentage of oil
cover found within the quadrat. Some qualitative observations of trends or patterns observed in
the course of the field surveys will be reported without quantitative measurements or without
demonstration of statistical significance.

Intertidal Infauna

At lower mixed-soft stations sampled, up to four randomly located 0.25-m? quadrats will be
excavated and hand-sorted to remove larger bivalves. This method has been found to provide
more efficient quantitative sampling of larger hardshelled clams than methods employing screens
(Houghton 1973). Butter and littleneck clams (Saxidomus giganteus and Protothaca staminea)
larger than 4 to 5 mm will be retained and preserved in 10 percent formalin for length and age
analyses in the laboratory.

Macro infauna will be sampled with five randomly located 0.009-m?-by-15-cm-deep cores taken
adjacent to the permanently marked 0.25-m? quadrat locations used to sample epibiota. A
different position relative to the quadrat will be sampled in each successive sampling trip to avoid
resampling the same location.

All five cores will be field-sieved through a 1.0-mm screen, and residue will be preserved in a 10
percent buffered formalin solution. A sixth sample will be taken for grain size analysis, and a
seventh sample will be taken for analysis of total organic carbon and total Kjeldahl nitrogen.
These samples were frozen whole until laboratory analysis.

Samples will be washed in the laboratory on a 0.5-mm screen to remove formalin and transferred
to 70 percent ethanol. All animals will be sorted from debris and identified to the lowest
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practicable taxon under a dissecting microscope. All sorting and taxonomy will be done in the
laboratories of Pentec Environmental, Inc. Twenty percent of each sample will be re-sorted for
quality control. Problematic species will be identified by regional specialists.

Because erosion in the umbonal region makes identification of the first annulus difficult on older
venerid clams, littleneck and butter clams will be aged using a modification of the methods and
conventions of Houghton (1973). Specifically, rings less than 2.5 mm in length will not be
counted as annuli, and no first annulus will be recorded as greater than 8§ mm. When the first
distinct ring is greater than 8§ mm, we assume that this ring was the second annulus, and the first
annulus is recorded as 2.5 mm. In addition, the external sculpture may be filed to aid in
distinguishing true annuli from disturbance checks. Total length and lengths of the last three
annuli will be measured to the nearest 0.1 mm for all clams collected from cores and from 0.25-m’
quadrat excavations.

Statistical Analyses

Hypotheses to be Tested—The general form of hypotheses tested within this program is as
follows:

Tests for spatial differences at a given time:

1. H,:  There is no difference in abundance of resource x among oiling/treatment
categories (within a given habitat type and at a given elevation).

2. Tests for temporal differences at a given place (station):

3. H,:  There is no difference in abundance of resource x between time ¢, and time ¢, at

station s.

Inferential Statistics— Various statistical analyses will be applied to quantitatively describe the
data (number of species number of individuals and percent cover by species) and evaluate the
significance of the findings. Parametric and nonparametric tests will be applied to evaluate the
significance of differences observed between station categories. In these tests the mean of all
subsamples (replicates) at a given station will be used to represent each variable; thus, n = the
number of stations within that category where the variable in question was measured.

For tests of category effects and site-to-site differences in intertidal epibiota and environmental
variables, a critical value (alpha) of p = 0.1 will be used. Eberhardt and Thomas (1991) note that
the alpha of 0.05 “automatically” selected by most ecologists may be inappropriate in some cases.
Use of 0.1 allows that there is a 1 in 10 chance of falsely rejecting the null hypothesis (“no
difference between site categories” - Type I error). If there is a greater concern for falsely
accepting a null hypothesis that is in fact false (i.e., failure to identify significant effects of oiling
or treatment when they exist - Type Il error), then a lower critical value may be justified.

Eberhardt and Thomas (1991) note further that a disparity commonly occurs about probability

values between analysts on opposing sides of a controversial environmental issue. Those wishing
to show “no effect” may ignore Type II error and opt for a critical p value of 0.05 or even 0.01;
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those concerned with not missing an impact choose a higher probability value to reduce the Type
I error. Therefore, the authors have considered probability levels of 0.1 or less to represent
significant differences (i.e., to reject the null hypothesis) in most aspects of earlier studies. Use of
the randomization approach to analysis of variance (ANOV A) and t-testing (see below) will allow
computation of exact p values.

Randomization Tests—Enumeration data will first be tested for significant category effects using
a randomization ANOVA and then tested for significant differences between pairs of site
categories with a 2-tailed randomization t-test (Edgington 1987).

Randomization ANOVA tests performed on epibiota (middle rocky stations) data collected in
1990 indicated that, for certain dominant taxa, there were significant category effects—that is,
abundance varied significantly among treatment categories. Multiple comparison tests using the
1990 data (Houghton et al. 1991a) identified significant (p < 0.1) differences in abundances of
certain taxa between various permutation pairs of site categories. The same approach, ANOVA
for category effects followed by t-tests for significance of differences between pairs of site
categories, was applied in 1991 through 1995. Because a main purpose of the earlier studies (and
the proposed expanded study) was to assess the degree of recovery occurring over time, it is
considered important to continue to test for differences between pairs of site categories, even for
taxa for which no experiment-wise category effect remain. It is recognized that such multiple
comparisons have a statistical penalty in the true experiment-wise alpha (Type I error term):
differences calculated to have an alpha of 0.1 in the multiple comparison randomization t-tests in
fact represent differences that have a greater than 1 in 10 chance of occurring randomly.

For epibiota, detailed abundance data will be used in calculations of total algal cover and total
taxa present. Certain taxa will be subsequently combined into higher taxonomic groups (e.g., all
species of limpets into the Family Lottiidae) for ease of presentation and for statistical testing. A
randomization ANOVA will be used to determine if a significant category effect exists and will be
followed by randomization t-tests for differences among station categories for dominant
taxonomic groups.

Field Quality Assurance/Quality Control

All members of the field sampling team will discuss procedures for field sampling at a mobilization
meeting aboard each vessel before sampling to ensure that everyone understands the field methods
to be used and that the methods will be followed consistently. This common understanding, along
with the use of the same personnel will maximize consistency with procedures used in previous
years.

Several checks will be made prior to any data collection in the field. Quadrats sampled at each
location will be checked against a master list of stations, dates of previous sampling, and quadrats
that had previously been sampled destructively and nondestructively since 1989. This check will
preclude resampling an area previously sampled destructively. Notes on the orientation of the
station line and any deviations in the previous samplings will also be checked.
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Some of the header information required on the data sheets (including location, elevation, date,
foot marker numbers of quadrats to be sampled, and sample identification (ID) will be filled out
on board the support vessel prior to sampling. The sample ID numbers consist of an eight-digit
designation composed of the year, month, day, and a unique sample serial number. The principal
investigator will check these numbers against the computer logs to ensure that numbers are not
duplicated. Members of the field team will note these numbers, along with the type of sample to
which each will be assigned, in their field notebooks for reference in the field. Filling out the
computer sample ID log prior to sampling will ensure that all desired sampling activities at
existing and new stations will be accomplished at each location.

On the beach, data sheets will be checked to be sure header information is correct. The time
sampling began will be entered, and the data recorder will check quadrat numbers against the
master station list to be sure that the quadrat numbers sampled were correct for the elevation. One
person will lay the tape in the appropriate direction from the station origin stake and check with
the recorder to see if permanent quadrat locations are lined up with markers. Permanent stakes or
markers will be placed at all new study sites. Deviations from previous samplings will be noted on
the data sheet. The initials of the recorder will be placed at the top of the data sheet, and the
initials of the quadrat enumerator placed at the top of each data column.

There will be frequent cross-checking of taxonomic identifications and estimates of percent cover
between quadrat enumerators. At some stations, two or more observers may independently
enumerate several quadrats.

Invertebrate nomenclature will follow Kozloff (1987) and algal nomenclature will follow
Gabrielson et al. (1989). Problematic species and unique fauna and flora will be placed in plastic
bags, labeled, and returned to the support vessel for identification or for preservation as reference
or voucher specimens. When sampling is finished, the recorder will check to make sure that all
header information is entered on the data sheet, and another person will also check that all
information is complete. A final review of the data sheets will be made later on board the support
vessel and will include checking of the sample ID numbers against those previously assigned.

C. Cooperating Agencies Contracts, and Other Agency Assistance

Funding requested for this project will be committed to private contractors except for analytical
chemistry which will be performed by Louisiana State University. Pentec Environmental, Inc. will
be the prime contractor and will be assisted by the same suite of subcontractors comprising the
Pentec team that has performed the Exxon and NOAA studies in Prince William Sound for the
past eight years.

Pentec will provide overall management and technical control of the project. Ogden
Environmental and Energy Services (Ogden) will provide Mr. Dennis Lees, a marine invertebrate
biologist with over 20 years experience in the littoral ecology of southcentral Alaska. Dr. Sandra
Lindstrom has over 20 years experience in the taxonomy of the marine algae of southcentral
Alaska. Mr. William Driskell is a marine biologist and biometrician with over 20 years of
experience in fieldwork and analysis of data from marine biological studies in southcentral Alaska
and elsewhere in the world. Other field staff and laboratory services will be provided by Pentec.
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SCHEDULE

A. Measurable Project Tasks for FY 97 (October 1, 1996 - September 30, 1997)

October 1 - December 31: Research background (oiling/treatment history) on stations that are

January 1- March 15:

February 1- April 30:
May 15- June 15:

June 15- July 30:

July 30- September 30:
FY 1998

Sept. 30-November 30:
December 1- April 1:
April 15:

candidates for inclusion in the program.

Assemble and review 1990-1991 data from selected stations.
Discuss possible community involvement with community
representatives.

Arrange field logistics.

Mobilize for field.

Field work (integrated with NOA A program).

Infaunal sample analysis; epibiota data processing.

Infaunal data processing; data analyses.
Report preparation (1997 results).
Submit 1997 report.

B. Project Milestones and Endpoints

October 1, 1996:
April 15, 1998:

April 15, 1999:

Prepared April 11/96

Receive funding authorization.

1. Complete assessment of the state of recovery of R102
stations.

2. Contrast and compare status of recovery of R102 sites with
that at NOAA sites with similar oiling and treatment
histories.

3. Preliminary assessment of the generality of conclusions

reached based on the sites sampled in the NOAA program.

4, Define the state of recovery of key intertidal resources in
Prince William Sound.

L. Re-assess the state of recovery of R102 stations.

2. Contrast and compare status of recovery of R102 sites with
that at NOAA sites with similar oiling and treatment
histories.

3. Assess the generality of conclusions reached based on the

sites sampled in the NOAA program.

4, Update the state of recovery of key intertidal resources in
Prince William Sound.
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April 15, 2000: 1. Re-assess the state of recovery of R102 stations.

2. Contrast and compare status of recovery of R102 sites with
that at NOAA sites with similar oiling and treatment
histories.

3. Assess the generality of conclusions reached based on the

sites sampled in the NOAA program.

4, Update the state of recovery of key intertidal resources in
Prince William Sound.

April 15, 2001: 1. Final assess the state of recovery of R102 stations.

2. Contrast and compare status of recovery of R102 sites with
that at NOAA sites with similar oiling and treatment
histories.

3. Final status of recovery of key intertidal resources in Prince
William Sound.

C. Completion Date

April 15,2001

PUBLICATIONS AND REPORTS

A quarterly progress report will be submitted to the Anchorage Restoration Office for each
quarter of the proposed research program. The report will follow the format requirements
provided by the Anchorage Restoration Office. The report will describe milestone
accomplishments, deviations from the proposed work plan, if any, as well as any significant
problems encountered during the reporting period.

A comprehensive annual report will be submitted on or before April 15th for each year following
the year in which the research and monitoring activities are funded. Inasmuch as the proposed
expanded project builds upon and supplements ongoing studies funded by NOAA’s Hazardous
Materials Response and Assessment Division, each report will be prepared to meet the reporting
requirements of both the Council and NOAA.

As a component of the annual reporting requirement, the program’s Principal Investigator will
attend the Annual Restoration Workshop in Anchorage (tentatively scheduled for January 22-25,
1997). As a part of the workshop, an abstract of activities describing the results of work to date
under the NOAA funded program will be prepared as one of the project deliverables. If
requested, an oral or poster presentation summary of our results and conclusions to date and how
they relate to the restoration program will be provided at the workshop.
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It is anticipated that the results of ongoing as well as the proposed expanded program will be
published in a peer-reviewed journal and/or under the auspices of the NOAA Technical
Memorandum NOS ORCA (National Ocean Service [NOS], Office of Ocean Resources and
Conservation Assessment [ORCA]) series. We anticipate publication of the results of the overall
program through 1996 in appropriate journals (e.g. the Marine Pollution Bulletin) and would
include work funded under this program in future publications.

It is our understanding that the Council has adopted a policy regarding an acknowledgment and
disclaimer that is to be used in publishing results of restoration projects. To ensure compliance
with the Council’s policy, the program’s Principal Investigator will contact the Anchorage
Restoration Office to obtain the required information about the acknowledgment and disclaimer
requirements prior to submission of any technical manuscript for publication.

PROFESSIONAL CONFERENCES

The proposed budgets for FY 1998 through 2001 include $500 to partially defray expenses of
attendance at two professional conferences each year. Probable conferences where data from this
study will be presented include the Society of Ecological Toxicology and Chemistry (SETAC),
the Arctic Marine Oil Pollution (AMOP) conference, and the Arctic Science Conference.

COORDINATION AND INTEGRATION OF RESTORATION EFFORT

This program will be fully integrated with the ongoing NOAA Shoreline Recovery study which is
funded by the Restitution Fund. Each program will benefit greatly from the additional perspective
of the sampling accomplished in the other. A single report will be prepared that will fully analyze
the results of both programs and will identify the status of the R102 sites in the context of the
recovery history documented at the NOAA stations.

Data from this combined program, and especially the increased awareness among the Restoration
Program principal investigators of the results to date from the NOAA Shoreline Recovery
program, will be of substantial benefit in identifying and evaluating restoration opportunities and
approaches for intertidal resources.

The contract for the continuation of the NOAA Shoreline Recovery study is up for renewal for
FY 1997 through 2002. The Pentec team will be making every effort to retain that contract
through competitive bid.

EXPLANATION OF CHANGES IN CONTINUING PROJECTS

Not applicable.
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PERSONNEL
Principal Investigator—Dr. Jonathan P. Houghton, Pentec

The Principal Investigator Director for this project will be Dr. Jonathan P. Houghton, vice
president and senior marine biologist with more than 25 years of experience relevant to this
project. Dr. Houghton will have overall contractual and technical control of the project and will
be the primary interface between Pentec and the Council, as well as with other contractors on this
project.

Dr. Houghton has been working on intertidal ecological monitoring studies in the Pacific
Northwest since 1969. Dr. Houghton began his scientific career in Alaska in 1971 and has
concentrated his technical focus in the state since 1976. During the last 20 years he has
accumulated a unique combination of field and managerial experience in monitoring effects of
various perturbations on Alaska's nearshore resources.

His direct experience with southcentral Alaska ecosystems spans much of the last two decades
and has included baseline data collection and analysis of ecological conditions as well as
assessment of impacts of a number of different types of perturbations on marine ecosystems and
coldwater fisheries. Dr. Houghton began working in Cook Inlet in 1976, at the start of a three-
year baseline monitoring study of intertidal ecology of the lower inlet under the NOAA/OCSEAP
program. This study, under the direction of Mr. Lees of Ogden (see below), included quantitative
inventory of nearshore resources at a large number of sites on both sides of the Inlet. Pentec and
Dr. Houghton have recently received funding from the Cook Inlet RCAC to revisit and resample
many of the stations sampled under OCSEAP using the protocols and techniques proposed for
this program and used in our NOAA Prince William Sound Exxon Valdez oil spill studies. This
study will use the same team proposed for the Restoration Program study.

In 1977 Dr. Houghton directed biological aspects of a comprehensive evaluation of the effects of
the effluents from the Lower Cook Inlet COST well on important biological resources in the inlet.
This work included laboratory and in-situ bioassays as well as studies in the drilling fluid
discharge impact area. In 1978 he directed five investigations of specific marine resources in
leased areas of the inlet as a prerequisite to exploratory drilling. Also in the late 1970s, he
worked on evaluations of a natural gas pipeline around the inlet from the Drift River to Nikiski.
In 1983 he conducted one of the first ecological investigations of fish and benthos in Knik Arm, a
dynamic glacial estuary, and described a high level of activity that had not been previously
reported.

In addition to this strong, practical experience base in the southcentral region, Dr. Houghton has
managed several complex interdisciplinary studies in Alaska. These include a synthesis of
available information (benthos, sediments, fish) and development of recommended long-term
Beaufort and Bering sea oil and gas development monitoring programs for NOAA and MMS
(Houghton et al. 1984, 1987), the preparation of the Prudhoe Bay Waterflood EIS for the US
Army Corps of Engineers and the Prudhoe Bay Unit (PBU) owners, and the PBU and Kuparuk
Waterflood NPDES studies. In the 1970s, he was in charge of assessing marine biological
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impacts of several proposed pipeline projects around and under Puget Sound. These efforts gave
him a good background in early literature on oil spill effects and recovery.

The 1985 ARCO Anchorage spill provided an opportunity for Dr. Houghton to design and direct
a two-year study of the recovery of benthic biota on an oiled and treated shoreline at Ediz Hook
in the Strait of Juan de Fuca. With this background, he was asked in March of 1989 to be part of
the first team of marine biologists in the field for Exxon to evaluate the effects of the Exxon
Valdez spill. During 1989, he spent four months in Prince William Sound working on evaluations
of the spill's effects on intertidal and shallow subtidal (e.g., eelgrass) communities. He also
directed a Pentec study of the short-term impacts of several different shoreline treatment
approaches commonly used in Prince William Sound. Field evaluations of this spill have
continued through 1996 under contract with NOAA and funding from EPA, the Coast Guard,
Minerals Management Service, the American Petroleum Institute, the Marine Spill Response
Corporation, and the Retitution Fund. He has presented results of monitoring, showing the
significant adverse impacts of certain types of shoreline cleanup activities and tracking the
progress of recovery at the the Council/AFS sponsored symposium in Anchorage in winter of
1993 as well as at the last three International Oil Spill Conferences and at three meetings of the
Society of Environmental Toxicology and Chemistry.

As aresult of his Exxon Valdez work for NOAA, Dr. Houghton was asked by the NOAA
Damage Assessment Team to assist in the design of monitoring studies to assess the potential
effects of the recent Tenyo Maru spill off Washington's Olympic Peninsula. He is also currently
directing Pentec's work for the Cook Inlet RCAC.

Marine Phycologist—Dr. Sandra Lindstrom

Dr. Sandra Lindstrom has specialized expertise in the systematics of the benthic marine
macroalgae from Prince William Sound. A native of Alaska, Dr. Lindstrom is a recognized
authority on the taxonomy, biogeography and phylogeny of the cold temperate marine benthic
algal flora of the North Pacific Ocean. She is the author of more than 30 scientific papers, many
on new or poorly known species of algae from Alaska. Her recent research has focused on the
population genetics, biogeography and phylogeny of Alaskan algae.

Dr. Lindstrom began marine benthic monitoring studies in British Columbia in 1971, and worked
on similar studies in Kachemak Bay and the Gulf of Alaska in the mid 1970's. She has worked on
EVOS studies in Prince William Sound, Kodiak Island and the Alaska Peninsula, beginning in
1989, including cooperative work with Pentec and Ogden in PWS.

Dr. Lindstrom has also been a leader in the development of seaweed aquaculture in both British
Columbia and Alaska, and she remains actively involved in that field at present.

Co-Principal Investigator for Marine Biology—Dennis C. Lees, Ogden
Mr. Lees has more than 26 years of experience in the study and evaluation of nearshore and

intertidal biological systems ranging from California and Alaska to the Arabian Gulf. He
participates in field, analytical, and reporting activities as a principal investigator or project
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manager. He has assessed and predicted impacts on nearshore marine habitats of a wide variety
of industrial development activities around the world, including oil development, oil spills and
related cleanup and treatment activities, construction and operation of power, desalination,
petrochemical, and wastewater treatment facilities, mining, and port and airport construction and
operation. He has designed, supervised, and conducted field studies involving intertidal, diving,
submersible, trawl, and grab sampling activities and the subsequent statistical analysis necessary to
describe intertidal and nearshore benthic communities and predict and assess impacts of man's
industrial development activities.

Mr. Lees currently manages the Marine Sciences Group of Ogden. In this role, he oversees the
group's technical, financial, marketing, and administrative aspects. Major activities of this diverse
group include studies of marine ecotoxicology, sediment and effluent toxicity, bioengineering
programs aimed at biofouling control and performance monitoring in power plants and
wastewater treatment facilities, as well as traditional marine ecological assessment of benthic and
nearshore fish communities. In this role, Mr. Lees encounters and has acquired a firm grasp of a
wide range of biological and bioengineering subjects.

Mr. Lees has participated in a wide variety of studies that assess the effects of oil and gas
development in southcentral Alaska. In 1975-1976, he directed two-year baseline and detailed
ecological studies of intertidal and nearshore assemblages on the outer Kenai Peninsula as part of
Outer Continental Shelf studies associated with development of offshore in oil in Alaska. Studies
involved assessment of undisturbed intertidal and nearshore benthic communities and
establishment of baseline conditions in several important communities, including eelgrass.

In 1976, he studied shallow subtidal boulder/cobble habitats and the distinctive and unusual
epibiota on the Phillips Petroleum Chinitna Bay lease site on the west side of lower Cook Inlet
using underwater television and SCUBA techniques.

From 1976 through 1980, he served as principal investigator on a four-year-long study involving
assessment of undisturbed intertidal and nearshore benthic communities in lower Cook Inlet and
Prince William Sound. These studies examined primary production of major macrophytes and
secondary production, trophic structure, and energy pathways of several impacts of petroleum
development in addition to baseline conditions in coastal or offshore areas. These studies were
conducted through SCUBA and intertidal sampling.

In 1978 Mr. Lees conducted benthic analyses to determine the effects of the discharge of drilling
cuttings and muds in lower Cook Inlet, Alaska. In Prince William Sound, he designed and
directed benthic studies on the intertidal and shallow subtidal communities in Port Valdez to
assess the potential effects of harbor modification and construction and operation of a
petrochemical refinery in Valdez.

In 1979-1980 he directed a year-long study of intertidal and shallow subtidal benthos, demersal
and anadromous fishes, and crustacean and fish plankton around Homer Spit in Kachemak Bay.
The objectives of the program were to evaluate potential effects on the target organisms of
general commercial and industrial development of the spit and extensive harbor modification.
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From 1981 through 1983, Mr. Lees was project manager and principal investigator on major
studies related to development of a new city and large power and desalination plant by the
Ministry of Electricity and Water, State of Kuwait. He directed intensive baseline studies of
demersal fish, zooplankton, and benthic assemblages in Kuwait Bay and northern Kuwait. The
program examined distribution and abundance of the larvae and adults of commercial and non-
commercial species of fish and crustaceans over a one-year period and predicted effects of
development and operation of a new city and associated power and desalination plants on the
fisheries stocks.

In 1982-1983 he developed and directed studies of baseline conditions of the nearshore benthos
and demersal and anadromous fish in the eastern Chukchi Sea as part of a program to assess the
potential effects of Cominco Alaska's development of the Red Dog lead/zinc deposit.

In 1982-1985 Mr. Lees designed and was project manager and principal investigator on major
studies related to development of a major petrochemical industrial complex, associated large
power and desalination plants, and operation of a major supertanker port in Abu Dhabi, U.A.E.
In this role he managed year-long baseline studies of demersal fish, epifaunal invertebrates,
benthic assemblages, phytoplankton and zooplankton assemblages, and coral reefs and wetlands
and a two-year study of biofouling communities. These studies determined distribution patterns
of major biotic assemblages and—based on modeling, physical and chemical oceanographic
studies, and projected pollutant loading—evaluated potential environmental impacts of the
industrial complex and operation of a supertanker port in the study area.

From 1989 to the present Mr. Lees has been a principal investigator for Exxon and NOAA on
marine biological studies in intertidal and shallow subtidal habitats of Prince William Sound after
the Exxon Valdez oil spill. These studies have been conducted jointly with Pentec and have
sought to determine the impact of the oil spill on biological assemblages in affected areas and
determine recovery rates of the various assemblages in affected areas and determine recovery
rates of the various assemblages. The studies have evaluated growth rates and density of kelp and
eelgrass in oiled and unoiled control areas as well as areas that were oiled and subsequently
treated to remove oil. Biological effects of dispersant treatment and standard cleanup treatments
in oiled areas were also compared to assess the biological costs of the alternative treatment.

Data Manager—William B. Driskell

Mr. Driskell is a biological oceanographer with a strong emphasis in statistical design and data
management for large marine monitoring programs. He has worked on a number of marine
biological studies over the past 20 years, principally in the southcentral Alaska and the Puget
Sound regions. This period was interrupted by a three-year sojourn to participate in two large
multidisciplinary oceanography and marine biological studies in the Arabian Gulf. Projects
included a marine biological baseline in Kuwait Bay and Port of Ruwais, Abu Dhabi, and a
