
Department of the Interior
OFflCEOFTHESECRETARY
Office of Environmental Affairs - Alaska

NOTE
March 25, 1993

TO:

FROM:

RE:

Exxon Valdez Oil Spili Public Advisory Group

--<] \V"
Doug Mutter, Designated Federal Officer '-,'Cj/'

Nominations for Alternate Members

The Trustee Council approved the appointment of alternates to Public Advisory Group (PAG) members,
pending amendment of the PAG Charter. The Charter amendment process has been initiated and will be
completed when the Secretary of the Interior has signed and filed the amended Charter. Until that
process is completed, alternates will not have voting rights.

To obtain Trustee Council approval of an alternate (which then goes to the Trustees and the Secretary of
the Interior for official appointment), a PAG member must submit a packet of information about the
nominated alternate. Some PAG members have already submitted some of this information (see attached
status list, noting what information we already have). If any PAG member wishes to designate an
alternate who will have full responsibilities at a meeting when the PAG member is absent, they must have
the nominated alternate complete the information packet and answer the conflict of interest questions, as
identified in the attached procedures. This should be submitted to Doug Mutter (at Department of the
Interior, 1689 C Street Room 119, Anchorage, AK 99501) by Friday, April 23, 1993, in order to be
incorporated into a package for consideration by the Trustee Councii at their next meeting.

Please include the alternate's name, address, telephone number and social security number (for use only
by the Designated Federal Officer in approving travel).



Exxon Valdez Oil Spill Trustee Council
Restoration Office

645 "G" Street, Anchorage, AK 99501
Phone: (907) 278-8012 Fax: (907) 276-7178

Exxon Valdez Oil Spill
Public Advisory Group

Procedure for Designation of an Alternate

Public Advisory Group members may recommend an alternate for their position. All alternates
must be approved by the Trustee Council. The information described below should be
submitted to the Trustee Council. From these nominations, the Trustee Council may select
a designated alternate for each member or the Trustee Council may request additional
nominations. The Trustee Council will forward their recommendations to the Trustees.
Following approval by the Trustees, the Secretary of the Interior will officially appoint those
alternates approved by the Trustees. When appointed, alternates may substitute for the
official Public Advisory Group member at a particular meeting and will have all the
responsibilities of the member they represent.

The information requested below shall be prepared by the nominee for alternate and submitted
by the Public Advisory Group member to the Interim Administrative Director at the address
above. Questions should be directed to Dave Gibbons, Interim Administrative Director, at
907/278-8012; or to Doug Mutter, Public Advisory Group Designated Federal Officer, at
907/271-5011.

Information Packet

Nominees for an alternate to a Public Advisory Group member should provide the following
information:

• A biographical sketch (education, experience, address, telephone);

• Information about the nominee's knowledge of the region, peoples or principal
economic and social activities of the area affected by the Exxon Valdez oil spill,
or expertise in public lands and resource management;

• Information about the nominee's relationship/involvement with the principal
interest to be represented;

• A statement explaining any unique contributions the nominee will make to the
Public Advisory Group and why the nominee should be appointed to serve as
an alternate; and

• Any additional relevant information that would assist the Trustee Council in
making a recommendation.
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Exxon Valdez Oil Spill Trustee Council
Restoration Office

645 "G" Street, Anchorage, AK 99501
Phone: (907) 278-8012 Fax: (907) 276-7178

Conflict of Interest

Public Advisory Group members and their alternates are chosen to represent a broad range
of interests. It is possible that action could be taken by the Public Advisory Group when one
or more of the members have a direct personal conflict of interest which would prejudice and
call into question the entire public process. To avoid this eventuality and to enable the
Trustee Council to choose appropriate individuals as alternates to Public Advisory Group
members, it is necessary that each nominee for alternate provide the following information
with their information packet. If the answer to any of these questions is yes, please provide
a brief explanation of your answer. A yes will not necessarily preclude any nominee from
being appointed to serve as an alternate to a member of the Public Advisory Group.

• Do you, your spouse, children, any relative with whom you live or your
employer have, or are you defending, a claim filed before any court or
administrative tribunal based upon damages caused by the Exxon Valdez oil
spill?

• Do you, your spouse, children, any relative with whom you live or your
employer own any property or interest in property which has been, or is likely
to be, proposed for acquisition by the Trustee Council?

• Have you, your spouse, children, any relative with whom you live or your
employer submitted, or likely will submit, a proposal for funding by the Trustee
Council?

Do you know of any other potential actions of the Trustee Councilor the Public
Advisory Group to have a direct bearing on the financial condition of yourself,
your spouse, children, other relative with whom you live or your employer?
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Exxon Valdez Oil Spill
Public Advisory Group Designated Alternates

Status of Information as of March 24, 1993

Member Alternate Bio or EVOS Relation to Why Conflict
Resume knowledge interest select answers

Rupert Andrews

Pamela Brodie

James Cloud

James Diehl

Richard Eliason

Donna Fischer Dave Beck have have
(Valdez)

John French Brenda Norcross have
(Fairbanks)

Paul V. Gavora Donald McCumby have
(Fairbanks)

James King David Cline
(Anchorage)

Richard Knecht

Vern C. McCorkle

Gerald McCune Mary McBurney
(Cordova)

John McMullen Dan Warren have
(Anchorage)

Brad Phillips Bill Elander have have
(Anchorage)

John Sturgeon Kimberley Benton have have
(Anchorage)

Charles Totemoff Gail Evanoff have have have
(Chenega)

Lew Williams Jr. Sharon Gagnon have
(Anchorage)
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RESTORATION PLANNING WORKING GROUP
EXXON VALDEZ OIL SPILL OFFICE

645 "G" STREET
ANCHORAGE, ALASKA 99501

MEMORANDUM

TO:

THROUGH:

FROM:

SUBJECT:

RPWG Members

John Strand, Chairmar;)1F

Veronica Gilbert --v:t5'.
Mark Fraker~

Cost

DATE: November 30, 1992

In this memo we describe a methodology for developing cost estimates for the options evaluation
process. At the end of the memo we ask for your help in refining the proposed methodology and
the cost estimates themselves. We need your contribution no later that noon, Friday, December 4
because the EIS contractors require this information as soon as possible.

Our best estimates of the cost of restoration options are contained in the attached spreadsheet.
The source of these estimates is the compendium of options summaries published on the network.
We have taken pains to retrace the genesis of these options from their first drafts early last summer
to the latest combinations.

The spreadsheet includes 40 options and suboptions. Each option or suboption is assigned an
annual cost and duration in years. These attributes are expressed as the expected value (or mean),
lower range, and upper range. Total cost is computed by multiplying annual cost by duration.

We would like to discuss in some detail our methodology for presenting options and suboptions,
estimates of annual cost, and estimates of duration; and mention a note on units of measurement.
Then we specify the information we need from you, indicating the RPWG member responsible for
writing the option summary. Finally, we describe the next steps and schedule for completing this
task.



RPWG Members
Cost Methodology

- 2 - November 30, 1992

1. Options and SUboptions

A. The spreadsheet addresses 40 options and suboptions.

B. Thirty-four (34) of the options are those RPWG has been considering for months.

C. Option 28 (Acquisition of access) has been incorporated into option 37 (Purchase
private land) and renamed "Habitat Protection and Acquisition" at the request of the
Habitat Protection Work Group.

D. Two new options for subsistence have been included at ADFG's request. We have
assigned them numbers 41.0 and 42.0.
41.0 Subsistence mariculture
42.0 Access to new subsistence resources

E. On the last page of the spreadsheet we have listed four programmatic options, which
probably won't vary across alternatives. However, because they represent substantial
amounts of money and there appears to be substantial interest in them, their costs
should be estimated.
PI. Administration
P2. Monitoring
P3. Education/public information
P4. Agency management

F. Because Options 40.0 (Special designations), P3 (Education/Public Information), and
P4 (Agency Management) now consist of a combination of many older options for
which cost had been estimated, we retained the detail of earlier components so the
reviewers could determine which of the earlier estimates are still valid. However,
this level of detail need not be retained in the final report.

II. Annual Cost

A. Expected value of annual cost = mean of lower and upper cost estimates. However,
in some cases it is derived from multi-year estimates, e.g. $120,000 over 3 years =
$40,000/year.) In actuality most of the money may be needed in the first year and
less in subsequent years. This level of refinement will be tackled in the annual work
plans.

B. We have separated initial costs from continuation costs and addressed each on a
separate line underneath the name of the option or suboption. For example,
construction is separated from maintenance [see option 12.1], planning and
designation from implementation [see option 40.0], and start-up from continuation
[see options 16.1 and 16.2]. In this way we can easily differentiate the duration and
total cost of the initial part of a project from the duration and cost of its
continuation.



RPWG Members
Cost Methodology

III. Duration

- 3 - November 30, 1992

A. Some of the options summaries specify a limited duration, e.g., 5 years. Others
imply ongoing activities, e.g., 1.1 (Archaeological site stewardship program) and P4
(Agency management). Still others state that the project will continue until the
resource recovers.

B. Unless the option summary indicates a specific number of years we have set the
expected value of the duration of the option at "1 year." Please specify otherwise if
you have better information. The lower- and upper-range columns are to be used
to express uncertainty.

C. For those projects whose duration depends on recovery of species we intend to use
the figures Karen Klinge is gathering for each option through her telephone surveys
of peer reviewers.

IV. Units of Measurement

A. Costs

1. All costs are expressed in units of $1,000.

2. For simplicity, all costs are expressed in 1993 dollars with a note that the
present value of the settlement is about $600 million. The alternative is to
estimate a start date of each project and project future costs using an
average rate of inflation of about 4%. We thought the simpler method we
have recommended is sufficient provided everyone thinks in terms of $600
million instead of $1 billion.

3. We had discussed the possibility of expressing costs in broad categories, e.g.,
up to $250.0, $250.0-$500.0, $500.0-$1,000.0, etc. However, of the 40 options
and suboptions being considered, we have at least partial estimates for 30.
Some of these estimates appear to be expressed as an order of magnitude,
e.g., $250.0-$300.0; others are quite precise, e.g., $143.8. Through its
inclusion of lower and upper ranges for both annual costs and duration, the
spreadsheet gives ample latitude to express cost as a broad category. We do
not propose to standardize the cost categories that could be selected.

4. Cost estimates for only two of the options are expressed per unit,
specifically, 17.1 (COST PER ISLAND) and 40.0 (Modify management plans
and policies - COST PER PLAN). This convention is used only because the
options summary estimated cost per unit. However, this measure of cost can
only be used if the peer reviewers assess the effectiveness of the options
using the same unit of measurement.



RPWG Members
Cost Methodology

B. Duration

- 4 - November 30, 1992

1. Duration is in years. If partial years are specified the figure is rounded up
to the nearest whole number.

2. The options summaries expressed no estimates for lower and upper ranges
of duration. However, for ease of computation we copied the expected value
of duration into cells for lower and upper ranges whenever lower and upper
ranges of annual cost were expressed. The expected value of total cost could
then be computed as the expected value of annual cost times expected value
of duration; lower range of total cost could be computed as the lower value
of annual cost times the lower value of duration; etc. As we refine this
spreadsheet with more informed estimates of both cost and duration we
expect the values for lower and upper ranges to become more meaningful.

Requests of RPWG Members

We need the following contributions from RPWG members:

1. Please review the proposed methodology and submit comments to Veronica.

2. Please fill in the blanks and, if necessary, modify old information for each of the options
summaries for which you were responsible. To jog your memory, we have noted on the far
right of the attached spreadsheet the name of the staff primarily responsible for each
options summary. Because no one had been closely associated with P1 (Administration) it
has been assigned to Veronica.

Unfortunately, we need your contributions by noon Friday, December 4 because the EIS contractors
need this information by then.

Next Steps

During the week of December 7 we plan to submit this methodology to peer review. During the
week of December 14 we plan to make final changes in the cost element and submit it to us all for
use in the options evaluation process. We will then depart for the holidays with a clear conscience.

Thank you.

Attachment



COST ESTIMATES - REVISED OPTIONS 11/30/92
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2.0 IFish management plans - rockfish 1 593.01 4 I 2372.0
2.0 IFish management plans - pacific herring 1 456.61 4 I 1826.4

1.1 Archaeological site stewardship program 135.0 1 135.0 Sanaj

2.0 Fish management plans - pink salmon 4,043.0 4 161'72.0 li'1Ct.rkjChrl"'s.
2.0 Fish management plans - sockeye salmon 813.0 5 4065.0 1
2.0 Fish management plans . dolly varden/cutthroat trout 236.0 4 944.0

Reduce disturbance at marine bird bolonies, marine mammal haul-out
4_~ I~ite~ and rubbing beaches.

275.0275. 01__~Q.:Qj __~~9.0 IMinimize incidental take of marine birds by commercial fisheries.

8.1 T~po,,'ily ",'dot" do," h,,,,,,, ot ;oj,,,d ,p,d". ~I mm I Ca.rc/
Educate publIc to encourage voluntary reductIons of subsIstence

8.2 harvest levels. 143.8 1 143.8 J('iLr(!.<f1
Educate public to encourage voluntary reductions of sport harvest andI 8.3 ItrapPing levels. CArls

250.0f---300 . 0 JVJdrk..

I 10.0 IPreservation of archaeological sites and artifacts. 300.0 3 900.0 ,1I:)tLn.dy
Supplement fry production using such methods as egg boxes and net pens IAA _ . ~ / •

11.1 Ifor fry rearing. 579.0 6 3474.0 r"'J4V1'{./ CArt.!.
11.2 IImprove access to spawning areas (e.g., fish passes, remove barriers). 481.0 3 1443.0 1

Improve spawning and rearing habitat (e.g., create spawning channels,
11.3 ladd woody debris, improve substrate, lake fertilization). 800.0 6 4800.0

~

f&-rI
~

I 12. 1 I;;o;:~~::,::;o:'bL ;, """,;00 too il ; t;". ~ I I H-=t=+==j I I";~
2) MaIntenance Jt

•
12.2 Planning for and marketing public land for new commercial facilities. j{'tt~

13.0 Eliminate sources of persistent contamination from mussel beds. 344.8 2 689.6 ~~f)~~~
)

14.0 Accelerate recovery of upper intertidal zone. 156.2 2 312.4 ~"17~~~

I 15.0 Supplement intertidal substrates for spawning herring. 256.0 5 1280.0 I~~I"I:S

NB: All costs are expressed in units of $1,000 (1993 $). The present value of the settlement is about $600 million. Page 1
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16.1 IRestore murre productivity through enhancing social stimuli.

I ,1) Init~al y:ar =r250:0Imr--=t=L+=FP~1 I --\Ka.rerJ
2) ContInuatIon 150.0

16.2 IRestore murre productivity through improving physical characteristics

I 11) Init~al y:ar 2~1 Ik"~
2) ContInuatIon

Eliminate introduced foxes from islands important to nesting birds. ~j ~ /
17.1 COST PER ISLAND 700.0 1-0
17.2 Reduce predator access to seabird colonies.

I 11) Init~al y:ar 3~1 I W~
2) ContInuatIOn

Update and expand the state's Anadromous Stream Catalogue. =j_~ t======-~--~ ~ _
Test subsistence foods for hydrocarbon contamination. 100.0 l 1

18.1 ',"bU,h ,dd";,",' hot,h"y CO",. =j 784'01~ I joU-k/Cb-;-r
18.2 Transplant hatchery-reared fish to depleted areas. 472.0 2 ~ 1
18.3 Use wild egg takes from noninjured streams. 615.0 1 615.0

:::: ::::::'.:::::~ot" ;,,","to ~ I t=E±=t=tj I I~:~Y
Identify institutions and individuals with artifacts from the spill ~ I I

I 35.0 larea and offer to purchase specific pieces for the publ ic. 675.0 450.0 900.0 S~ndy

I 37.0 IHabitat protection and acquisition I 1----+--1-----1 IAr t

NB: All costs are expressed in units of $1,000 (1993 $). The present value of the settlement is about $600 million. Page 2
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I 40.0 Ispecial.designations . . n-T--=J . ;;
1) DesIgnate the NellIe Juan-College Fjord l.Jilderness area as I ~~=I I fZnrl~j~Y
2) Designate a portion of the Chugach National Forest as a National
Recreation Area
3) Designate new Alaska State Parks

Implement park management plan and enforce regulations
4) Designate new ADFG special areas

Implement special area management plan and enforce regulations
5) Designate National Marine Sanctuary
6) Designate National Estuarine Reserves
7) Modify management plans and policies COST PER PLAN
8) Designate National Estuarine Research Reserve Sites

22.3
60.0
35.0
12.0

166.7

125.0
33.3

1

~ 36~ 3

2

3

;;J 200.01;
2

3

2

3

2

67.0

70.0

500.1

250.0
66.7

24.0

100.0

110.0

400.0

Subtotal 454.4

159.0353.042.0 IAccess to new subsistence resources

I 41.0 ISubsistence maricul ture 23~ ~~ /(!hrl"S

1,
I P1 IAdministration I I ~~ lV'eron/et<.-
I P2 IMonitoring I I I h-+-+-+--z,d _FJchn

1) Design 250.0 1 250.0
2) Implement

50.0
50.0

30.0
30.0

50.0

40.0
40.0

100.0

Ibl i c educat ion efforts I 150.0 100.0 200.0

40.0 30.0 50.0 1 1 1
20.0 15.0 25.0 2 2 2
25.0 2

100.0--

335.0Subtotal

5) Develop program to provide and distribute updated information and
educational products

2) Educate tour- and charter-boat operators about the need for, and
ways to decrease disturbance near sensitive marine bird and mammal use
3) Use public education to encourage conservation for sport-fishing
4) Educate public about minimizing their impacts on recovering

I P3 ,Education /publ ic information I , , '~I I I$4.hdy
1) Archaeology resource protection - expana pl

NB: All costs are expressed in units of $1,000 (1993 $). The present value of the settlement is about $600 million. Page 3



COST ESTIMATES - REVISED OPTIONS 11/30/92

P4 Agency management
1) Archaeology resource protection
2) Increase field presence of trustee agencies to enforce federal and
state laws designed to reduce distubance at marine bird colonies,
marine mammal haul-out areas, and rubbing beaches.
3) Increase field presence of management agencies within the affected

Subtotal

390.0

438.0
438.0

1,266.0

390.0
390.0

//::(}Gf:~:ttp.oIttt$M::}::::

:/g~P:::i@~i$.MiQijj@l:

486.0
486.0

390.0

4:~8.0

4:~8.0

NB: All costs are expressed in units of $1,000 (1993 $). The present value of the settlement is about $600 million. Page 4



RESTORATION PLANNING WORK GROUP
EXXON VALDEZ OIL SPILL OFFICE

645 "G" STREET
ANCHORAGE, ALASKA 99501

TO:

FROM:

Ken Rice, Restoration Team DATE: December 7, 1992

John Strand, Chairman, RPWG9/--a.yoyb.
Veronica Gilbert, RPWG/DNR Yft'

SUBJECT: Restoration Options - Preliminary Cost Estimates

With this memo we are transmitting to you preliminary cost estimates for some
Restoration Options and universal program elements. We are sending them to you at
your request so you may transmit them to Walcott Associates for preparation of the EIS
on the Restoration Plan. Please be mindful that we have been cautioned against
transmitting to the EIS team any information that has not been cleared through the
Restoration Team. The attached information has not yet been peer reviewed or cleared
through the Restoration Team.

The Restoration Team is certain to have ideas on how to approach administrative costs
and many of the other entries. For example, we have included construction and
operations costs for most projects, but not all. The Marine Environmental Institute is an
exception. We should develop a policy on the extent to which the settlement wi!! fund
operation/maintenance costs for projects it initiates. Eventually we will develop
recommendations about which of these projects are well-suited to funding through an
endowment.

Once the Options Evaluation Database has been revised we will be able to relate
restoration options and their costs to alternatives. We will begin that task this week and
complete it no later than early January. Meanwhile we hope the attached information is
helpful to the EIS team.

Attachment

cc: Restoration Planning Work Group



EXXON VALDEZ OIL SPILL RESTORATION OPTIONS - PRELIMINARY COST ESTIMATES DRAFT - 12/8/92
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2.0 IFish management plans - rockfish

2.0 IFish management plans - sockeye salmon

2.0 IFish management plans - pacific herring

2.0 IFish management plans - pink salmon

195.0 10 10 10 1950.0 1950.0 1950.0

4043.0 4 4 4 16172.0 16172.0 16172.0
813.0 5 5 5 4065.0 4065.0 4065.0
236.0 4 4 4 944.0 944.0 944.0
457.0 4 4 4 1826.4 1826.4 1826.4
593.0 4 4 4 2372.0 2372.0 2372.0

Archaeological site stewardship program1.1

2.0 IFish management plans - dolly varden/cutthroat trout

Reduce disturbance at marine bird colonies, marine mammal haul-out
4.3 Isites and rubbing beaches.

Initial year
Continuation

8.1 ITemporarily restrict or close harvests of injured species.
Implement a cooperative program for developing voluntary subsistence

8.2 Iharvest levels.

9.0 IMinimize incidental take of marine birds by commercial fisheries.

10.0 IPreservation of archaeological sites and artifacts.

60.0 50.0 100.0 1
30.0 15.0 60.0 2

15.0 10.0 30.0 5

144.0

275.0 250.0 300.01

300.0 1 3

2

2

3

9

10

3

60.0 50.0 100.0
60.0 30.0 540.0

75.0 20.0 300.0

143.8 143.8 143.8

275.0 250.0 300.0

900.0 900.0 900.0

Supplement fry production using such methods as egg boxes and net pens
11. 1 for fry rearing. 3474.0
11.2 Improve access to spawning areas (e.g., fish passes, remove barriers). 1443.0

Improve spawning and rearing habitat (e.g., create spawning channels,
11.3 ladd woody debris, improve substrate, lake fertilization). 1 800.01 1 I 6 I 6 I 6 I 4800.01 4800.01 4800.0

12.1 IConstruct new public recreation facilities.
Construction 294.0 218.0 370.0 5 2 8 1470.oT 436.()1 2960.0
Maintenance \ 30.0\ 22.0\ 37.01 5 1 2 ~I 150.01 44.01 296.0

12.2 IPlanning for and marketing public land for new commercial facilities. 275.0 200.0 350.0 1 1 ~ 275.0 200.0 350.0

13.0 IEliminate sources of persistent contamination from mussel beds. 491.0 340.0 641.0 5 4 7 2455.0 1360.0 4487.0

14.0 IAccelerate recovery of upper intertidal zone. 150.0 100.0 200.0 5 4 7 750.0 400.0 1400.0

15.0 ISupplement intertidal substrates for spawning herring. 256.0 5 5 5 1280.0 1280.0 1280.0

NB: All costs are expressed in units of $1,000 (1993 $). The present value of the settlement is about $600 million. Page 1



EXXON VALDEZ OIL SPILL RESTORATION OPTIONS - PRELIMINARY COST ESTIMATES DRAFT - 12/8/92

16.1

16.2
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Restore murre productivity through enhancing social stimuli.
Initial year 250.0 200.0 500.0 1 1 1 250.0 200.0 500.0
Continuation 150.0 150.0 500.0 4 4 10 600.0 600.0 5000.0

Restore murre productivity through improving physical characteristics
Initial year 250.0 200.0 500.0 1 1 1 250.0 200.0 500.0
Continuation 150.0 150.0 500.0 4 4 10 600.0 600.0 5000.0

El iminate introduced foxes from islands important to nesting birds.
17.1 COST PER ISLAND 140.0 100.0 250.0 5 5 10 700.0 500.0 2500.0
17.2 Reduce predator access to seabird colonies.

Initial year 350.0 350.0 350.0 350.0
Continuation 150.0

18.1 Establish additional hatchery runs. 784.0 1 1 1 784.0 784.0 784.0
18.2 Transplant hatchery-reared fish to depleted areas. 472.0 2 2 2 944.0 944.0 944.0
18.3 Use wild egg takes from noninjured streams. 615.0 1 1 1 615.0 615.0 615.0

19.0 Update and expand the state's Anadromous Stream Catalogue. 259.0 259.0 259.0 259.0

30.0 Test subsistence foods for hydrocarbon contamination. 100.0 100.0 100.0 100.0

33.2 Visitor center

34.0 Marine environmental institute
Establishment 42000.0 42000.0 42000.0
Continuation

Identify institutions and individuals with artifacts from the spill
35.0 area and offer to purchase specific pieces for the public. 225.0 150.0 300.0 3 3 3 675.0 450.0 900.0

37.0 Habitat protection and acquisition 20000.0 10000.0 30000.0 10 10 10 200000.0 100000.0 300000.0

40.1 Federal wilderness areas COST PER WILDERNESS AREA. 165.0 3 3 3 495.0 495.0 495.0
40.2 Alaska State Parks COST PER 6-7 PARKS

Designation 22.0 8.0 37.0 3 3 3 66.9 24.0 110.1
Implement park management plan and enforce regulations 60.0 10 10 10 600.0 600.0 600.0

40.3 ADFG special areas
Designation 35.0 2 2 2 70.0 70.0 70.0
Implement special area management plan and enforce regulations 12.0 10 10 10 120.0 120.0 120.0

40.4 National Marine Sanctuary 167.0 3 3 3 500.1 500.1 500.1

NB: All costs are expressed in units of $1,000 (1993 $). The present value of the settlement is about $600 million. Page 2



EXXON VALDEZ OIL SPILL RESTORATION OPTIONS - PRELIMINARY COST ESTIMATES DRAFT - 12/8/92

i~~:i;~I::;:
t:::tt:::::{~ooWi(/¢.q#t/:ttt:t:::ttD.#f~il&fXtf@:f:tt//t:::t//::::::::lt9t~(/@$.#/::t:tt:/:tl

:/tID.ip.::)tt@9.~M(((QPmiML(J~;~p.::::::::::WmmM::H1P.$%.h::::::tJ~ij?:(::::(:::::::J@i~~t(::::::(:::QP.P.iif:::t
I I

40.5 IModify coastal management policies/create plan. COST PER PLAN 1 125.01 50.01 200.01 2 1 2 1 2 1 250.01 100.01 400.0

41.0 Subsistence mariculture

~ 589·°1
1

~56.0 2356.01 2356.0

42.0 Access to new subsistence resources 159.0 159.053.0 3 3 3 159.0

43.1 INational Estuarine Research Reserve Sites
Designation T 200.ol
Land Acquisition and Construction 1 250.01
Operation 150.0 10 10 10

43.2 IDesignate Research Natural Areas in Chugach National Forest. 200.0 10 10 10 1 2000.01 2000.01 2000.0

P1 IAdministration 3300.0 3000.0 3600.0 10 10 1 10 1 33000.01 30000.01 36000.0
1 1 1 1

P2 IMoni tori ng
Design - Phase 2 (Detailed Technical Protocols) 250.0 1 1 T 1 T 250.oT 250.oT 250.0
Implement 5000.0 4000.0 6000.0 10 10 1 10 1 50000.01 40000.01 60000.0

P3 IEducation /public information
1) Archaeology resource protection - expand public education efforts 1 317.01 1 1 1 I 1 1 1 1 317.01 317.01 317.0
2) Educate tour- and charter-boat operators about the need for, and
ways to decrease disturbance near sensitive marine bird and mammal usel 40.01 30.01 50.01 1 1 1 1 1 1 40.01 30.01 50.0
3) Use public education to encourage conservation for sport-fishing 1 20.01 15.01 25.01 2 1 2 1 2 1 40.01 30.01 50.0
4) Educate public about minimizing their impacts on recovering 1 25.01 1 1 2 1 2 J 2 J 50.01 50.01 50.0
5) Develop program to provide and distribute updated information and
educational products 1 100.01 1 I 1 I 1 1 1 1 100.01 100.01 100.0

P~A"",Y """'"','
1) Archaeology site patrol and monitoring. 1 300.01 1 1 4 1 3 1 5 1 1200.01 900.01 1500.0
2) Increase field presence of trustee agencies to enforce federal and
state laws designed to reduce distubance at marine bird colonies,
marine mammal haul-out areas, and rubbing beaches • 438.0 390.0 486.0 10 10 10 4380.0 3900.0 4860.0
l3) Increase field presence of management agencies within the affected 438.0 390.0 486.0 10 10 10 4380.0 3900.0 4860.0

TOTAL 393891.2 275663.3 524402.4

NB: All costs are expressed in units of $1,000 (1993 $). The present value of the settlement is about $600 million. Page 3
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NOTES

First two years directed to testing feasibility; latter three years
for implementation. It is furthermore assumed that this approach will
be used sparingly, e.g., at 15-25 most severely impacted, slowest

13.0 Irecovering, and most biologically valuable areas.

First two years directed to testing feasibility; latter three years
are for implementation. It is furthermore assumed that approach will
be used sparingly, e.g., 3-5 most severely damaged areas, slowest

14.0 Irecovering, and most biologically valuable areas.

The cost estimate includes design and construction for the facility
34.0 Ibut does not include post-construction staffing or maintenance.

These are average figures. In anyone year the amount spent would
37.0 Ivary widely depending on such factors as the status of negotiations.

Upper range assumes deletion of funding for the Restoration Planning
Working Group and reductions of $100.0-150.0 for Peer Review, work
plan, and environmental compliance. Lower range assumes the

P1 ladditional deletion of funding for the Restoration Team.

Assumes 8-year program with first implementation in 1994. Program
could be extended beyond life of settlement by establishing an
endowment. Intensity of program would then depend on size of

P2 lendowment and available annual support.

NB: All costs are expressed in units of $1,000 (1993 $). The present value of the settlement is about $600 million. Page 4



EVOS RESTORATION OPTIONS - COST METHODOLOGY

I. Options and Suboptions

A. The spreadsheet addresses 40 options and suboptions.

B. Thirty-four (34) of the options are those RPWG has been considering for
months.

C. Option 28 (Acquisition of access) has been incorporated into option 37
(Purchase private land) and renamed "Habitat Protection and Acquisition"
at the request of the Habitat Protection Work Group.

D. Two new options for subsistence have been included at ADFG's request.
We have assigned them numbers 41.0 and 42.0.
41.0 Subsistence mariculture
42.0 Access to new subsistence resources

E. A third new option has been carved out of Option 40.0, Special
Designations. The new Option 43.0 addresses special designations for
monitoring and research sites.

F. On the last page of the spreadsheet we have listed four programmatic
options, which probably won't vary across alternatives. However, because
they represent substantial amounts of money and there appears to be
substantial interest in them, their costs should be estimated.
Pi. Administration
P2. Monitoring
P3. Education/public information
P4. Agency management

G. Because Options 40.0 (Special designations), P3 (Education/Public
Information), and P4 (Agency Management) now consist of a combination
of many older options for which cost had been estimated, we retained the
detail of earlier components so the reviewers could determine which of the
earlier estimates are still valid. However, this level of detail need not be
retained in the final report.



EVOS Restoration Options·
Cost Methodology

II. Annual Cost

·2· December 7, 1992

A. Expected value of annual cost = mean of lower and upper cost estimates.
However, in some cases it is derived from multi-year estimates, e.g.
$120,000 over 3 years = $40,OOO/year.) In actuality most of the money
may be needed in the first year and less in subsequent years. This level of
refinement will be tackled in the annual work plans.

B. We have separated initial costs from continuation costs and addressed each
on a separate line underneath the name of the option or suboption. For
example, construction is separated from maintenance [see option 12.1],
planning and designation from implementation [see option 40.0], and start
up from continuation [see options 16.1 and 16.2]. In this way we can easily
differentiate the duration and total cost of the initial part of a project from the
duration and cost of its continuation.

III. Duration

A. Some of the options summaries specify a limited duration, e.g., 5 years.
Others imply ongoing activities, e.g., 1.1 (Archaeological site stewardship
program) and P4 (Agency management). Still others state that the project
will continue until the resource recovers.

B. Unless the option summary indicates a specific number of years we have
set the expected value of the duration of the option at "1 year." Please
specify otherwise if you have better information. The lower- and upper
range columns are to be used to express uncertainty.

C. For those projects whose duration depends on recovery of species we
intend to use the figures Karen Klinge is gathering for each option through
her telephone surveys of peer reviewers.

IV. Units of Measurement

A. Costs

1. All costs are expressed in units of $1,000.

2. For simplicity, all costs are expressed in 1993 dollars with a note that
the present value of the settlement is about $600 million. The
alternative is to estimate a start date of each project and project



EVOS Restoration Options 
Cost Methodology

- 3 - December 7, 1992

future costs using an average rate of inflation of about 4%. We
thought the simpler method we have recommended is sufficient
provided everyone thinks in terms of $600 million instead of $1
billion.

3. We had discussed the possibility of expressing costs in broad
categories, e.g., up to $250.0, $250.0-$500.0, $500.0-$1,000.0, etc.
However, of the 40 options and suboptions being considered, we
have at least partial estimates for 30. Some of these estimates
appear to be expressed as an order of magnitude, e.g., $250.0
$300.0; others are quite precise, e.g., $143.8. Through its inclusion
of lower and upper ranges for both annual costs and duration, the
spreadsheet gives ample latitude to express cost as a broad
category. We do not propose to standardize the cost categories that
could be selected.

4. Cost estimates for only two of the options are expressed per unit,
specifically, 17.1 (COST PER ISLAND) and 40.0 (Modify management
plans and policies - COST PER PLAN). This convention is used only
because the options summary estimated cost per unit. However, this
measure of cost can only be used if the peer reviewers assess the
effectiveness of the options using the same unit of measurement.

5. Duration

6. Duration IS In years. If partial years are specified the figure is
rounded up to the nearest whole number.

7. The options summaries expressed no estimates for lower and upper
ranges of duration. However, for ease of computation we copied the
expected value of duration into cells for lower and upper ranges
whenever lower and upper ranges of annual cost were expressed.
The expected value of total cost could then be computed as the
expected value of annual cost times expected value of duration;
lower range of total cost could be computed as the lower value of
annual cost times the lower value of duration; etc. As we refine this
spreadsheet with more informed estimates of both cost and duration
we expect the values for lower and upper ranges to become more
meaningful.

V. Notes: Assumptions behind cost estimates are described under "NOTES" at the
end of the spreadsheet.



ENDOWMENTS: A Method of Funding Restoration
Draft for RPWG, RT Review

December 22, 1992

This analysis summarizes endowment proposals recommended for use with the draft plan
alternatives. The financial analysis that supports this summary is contained in the
accompanying. These recommendations are intended for use with some of the alternatives. Not
all endowments are appropriate with all alternatives, and more than one endowment proposals
may be appropriate with some alternatives.

There are a variety of legal terms that describe a particular type of endowment such as a trust
or permanent fund. In this memo, the term endowment is used to describe any funding
mechanism that uses payments from one or more years to fund restoration projects beyond the
ten-year planning horizon used in the draft plan, and uses interest from a fund as at least a
partial funding source.

SUMMARY

No Endowment. Once funding choice is no endowment. In this case, all restoration funds
are spent during the restoration plan's ten-year planning horizon. (The ten-year horizon ends
September 30, 2003).

Operation and l\1aintenance Endowment. Some options may continue forever, or at
least beyond the ten-year planning horizon. For example, an archaeology stewardship program
may continue for generations. Similarly, if visitor centers are constructed, the annual operation
and maintenance will not end after ten years. The same is true of land management costs for
land acquired by this process, and for monitoring.

Amount ofMoney. This proposal assumes that principal is set aside to generate income
sufficient to cover the annual costs of those options that continue beyond ten years. For each
million 1993 dollars of perpetual, annual earnings required for operation and maintenance,
approximately $35.5 million must be deposited as principal to the endowment.1 The actual
amount of money needed will change with each alternative. The amount required will be
determined for each alternative. (That is, if an alternative includes more projects that continue
past the ten-year horizon, it would require a large endowment to provide the on-going operation
and maintenance funds. For example, an operation and maintenance endowment might have to
be larger to fund the on-going costs of Alternative #6 than of Alternative #3.

1 Because of inflation, this relationship changes in depending on when the deposit is made.
The $35.5 million figure assumes 50% is deposited in the 1994 federal fiscal year and the
remaining amount is split between the 1995 and 1996 fiscal years. At high levels of deposits,
this relationship changes somewhat because the deposits must be spread to late years of the
settlement.



The table below shows the relationship between the endowment earnings and principal.
Endowment spending is shown in constant, 1993 dollars.

Operation and Maintenance Endowment
Principal Required to fund

Annual Operation and Maintenance Costs of Restoration

Principal
(Millions)

$50
$100
$150
$200

Endowment Spending
/10. ,('11: ~ C <!' Ifv"'., \VV1lli10n;:, 01.p "7"7:J I

$1.41
$2.81
$4.22
$5.40

Other Assumptions. This proposal assumes that the endowment has a perpetual life. It also
assumes that as the initial spending for an option is allocated, the Trustees will also allocate to
the endowment enough principal to assure funding of the on-going operation and maintenance
costs.

Research and Monitoring Endowment. One proposal is to establish the Exxon Valdez
Marine Sciences Endowment dedicated to long-term baseline marine research. The need for
monitoring the status of spill-affected ecosystems will go on for a long time, perhaps forever.
According to one proposal, "Given the infant status of restoration ecology, continual assessment
of our efforts to restore Prince William sound and other areas is essential. Even if the
cumulative wisdom gained by establishing a research endowment consists of no more than
learning how nature heals itself, that knowledge will be unprecedented and priceless."z

Many groups are conducting important scientific research in Alaskan marine environments.
Public and private universities, non-profit scientific groups, state and federal agencies, and
individuals are all conducting research. Some of this research is funded from settlement monies,
other from outside sources. A research endowment provides an opportunity to coordinate the
long-term research into marine oil-spill affected environment. It provides a constant funding
source and a single coordinating location to ensure that the range of basic research questions
are addressed.

This endowment could be applied separately or in combination with the maintenance
endowment described above.

Amount ofMoney. I am unsure how much money this endowment would require. I assume it
would be somewhere in the neighborhood of $75 - $150 million. This analysis assumed that
once established, the endowment should produce a steady flow of spending; that is, the same (in
real terms) year after year.

Z Proposed Restoration Option; Exxon Valdez Marine Sciences Endowment; State Senator
Arliss Sturgulewski; August 24, 1992; page 3.
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Governing Board & Endowment Life. Spending decisions could be made either by a distinct
governing board or by the Trustees. The decision depends, in part, on how much of the
endowment purpose is constrained by the endowment charter. This proposal assume a
perpetual life to the endowment.

Full Endowment with Large-project Withdrawals. This proposal assumes that the
entire settlement is transferred to an endowment, but that large one-time projects such as land
purchases are made from the principal of the endowment, and the remainder of the annual work
projects are funded from annual earnings. In this way, the endowment would fund the full range
of restoration decisions facing the trustees today. This endowment is a savings plan trading off
today's spending to fund future restoration.

Governing Board & Endowment Life. In this proposal, the Trustees are the governing board, and
the endowment has a perpetual life.

Pattern ofSpending. Once established, an endowment should produce a steady flow of spending;
that is, the same (in real terms) year after year. A constant level of spending, however, is more
than the amount justified by real interest income in the early years, and the annual expenditures
would not be fully funded by interest (after inflation-proofing) until the last deposit is made on
September 30, 2001. The maximum amount of levelized spending that the endowment could
sustain is $13.4 million per year in constant 1993 dollars.

Large-project Spending. Spending for large projects such as land purchases or other significant
one-time expenses could be made either by taking it out of the annual earnings for more than
one year, or by taking it from principal, thereby reducing the annual earnings for future years.

Amount ofMoney. There is a trade-off between the amount of money spent withdrawn from
principal and the endowment earnings. The more money taken from the principal, the smaller
the endowment balance, and the less the amount that will be available for spending each year
from the endowment. This relationship is shown in the table below. The table shows that if all
funds are put into the endowment, and none are spend for projects that reduce the endowment
principal, the Trustees could sustain $13.36 million (in 1993 dollars) forever. If, say, $100
million were withdrawn from principal for near-term large-project spending and not put into the
endowment, then the endowment would produce $10.64 million (constant 1993 dollars) for
perpetual annual spending. If $200 million were withheld from the endowment, the endowment
would produce $8.66 million (1993 dollars).

Draft for RPWG, RT Review - 3 - December 22, 1992



Endowment Spending and Withdrawals from Principal

Amount Withdrawn Spending Available Endowment
from Principal from Endowment

Percent Percent
of Funds Millions (Millions of 1993 $) Millions of Funds

0% $0 $13.29 $600 100%
8% $50 $11.93 $560 92%

16% $100 $10.56 $510 84%
25% $150 $9.77 $460 75%
33% $200 $8.59 $410 67%
41% $250 $7.41 $360 59%
49% $300 $6.24 $310 51%
57% $350 $5.06 $260 43%
66% $400 $4.12 $210 34%
74% $450 $3.06 $160 26%
82% $500 $1.92 $110 18%

100% $600 $0.00 $0 0%

Critical Financial Assumptions. The financial assumptions for this analysis are
explained in the accompanying draft. However, certain ones are critical.
• The endowments have a perpetual life. (If the endowment was to sunset after 20 years, it

would require less principal than one that continues forever. However, the principal
required for a perpetual endowment is not much different than the amount required
for an endowment that sunsets after many years.)

• Spending is inflation-proofed. (That is, spending only includes interest after the amount to
cover inflation has been returned to the principal.)

• Rate of inflation: Alaska Department of Revenue Fall Revenue Forecast mid-range
assumptions. Because Exxon deposits money until the year 2001, the higher the rate
of inflation, the lower the real earnings provided by the endowment. This analysis
uses the mid-range inflation assumptions made by the Alaska Department of Revenue
Fall 1992 Revenue Forecast. (It varies by year, but ranges from 3.39% for (state)
fiscal year 1993, to 3.94% for the 2001 and beyond.)

• Real Rate of Return: The Alaska Permanent Fund Corporation. The higher the real rate
of return, the less principal required to produce a given amount of annual, inflation
proofed spending. This analysis uses the real rate of return predicted by the Alaska
Permanent Fund Corporation on assets of the Permanent Fund. The fund predicts a
real rate of return of 3% per year prior to (state) Fiscal Year 1997, and 3.6%/yr
beyond that time.
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Endowments: A Method of Funding Restoration

INTRODUCTION

The Trustees have the opportunity to save a portion of today's restoration funds for tomorrow's
needs by establishing an endowment. This paper does not describe all possible endowments.
Rather, it distills proposals into a few endowment approaches for public review as part of the
draft restoration plan alternatives. In developL.'1g these proposals, this paper discusses the
following issues: How long a life should an endowment have? How to manage the funds?
What should the purpose be? And how much of the funds should be put into an endowment.

There are a variety of legal terms that describe a particular type of endowment such as trust or
permanent fund. In this paper the term endowment is used to describe any funding mechanism
that uses payments from one or more years to fund restoration projects in future years, and uses
interest from an accumulated fund as at least a partial funding source.

WHY AN ENDOWMENT? There are three basic reasons why the Trustees should consider an
endowment for a portion of the payments from the Exxon Valdez civil settlement.
1. On-going operation and maintenance. Many of the restoration techniques used today will

have permanent, on-going operation and maintenance costs. For example, facilities built
today will have permanent annual costs. An endowment is one method to permanently
funds the costs we are imposing on the future.

2. Saving for the future. If we are to use settlement funds after Exxon's last deposit in 2001,
the Trustees must save some of Exxon's deposits for future use. Through an endowment,
the trustees can maintain a funding source for guarding the resources of the spill-affected
area, forever. An endowment provides an opportunity to change part of a large, one-time
settlement into a resource for the future.

The Exxon Valdez oil spill created damages that may not recover for generations. The
extent of some of the oil-spill damage or recovery may not be completely known for a along
time. Some of the resources and services we now believe are recovering on their own may
not, in fact, recover completely. For some restoration activities, we may not know whether
today's activities are successful for many years. Additional research may disclose additional
damages. For these and other reasons, we can expect that restoration needs will continue
past 2001, the year in which Exxon makes the last scheduled deposit under the civil
settlement.

An endowment provides an opportunity to complete restoration strategies at a different
rate than that which would occur using current funds. Endowment is a broad term that
covers a broad range of strategies. For example, endowments could be used to match the
near-term accumulation of funds with the long-term need for restoration. It could be used
to funding base to support permanent research, to fund long-term habitat acquisition needs,
or even to accelerate purchase of habitat.

3. Disciplining the present. Governments have a difficult time not spending available funds.
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But immediately spending the funds may not be the best use of the money. An endowment
can be a savings plan to ensure that funds are not spent before the long-term needs become
apparent. It provides some assurance that only the best restoration projects are funded.

4. Earmarking part of the funds for a single, long-term use. Some restoration needs are best
conducted with a long-term source of funding. Examples might be long-term recovery
monitoring, or a long-term research program. In these cases, an endowment may provide a
method of achieving a stable funding source for a long-term program.

Another example of a single-purpose endowment might be to provide for the operation and
maintenance of a visitor's center. Funding construction without funding continued
operation and maintenance might provide a burden on future generations rather than a
benefit.

WHY NOT AN ENDOWMENT? There are also disadvantages to an endowment.
1. An endowment takes away from today's use of the money. An endowment pre-supposes

that future use of the funds is as important as today's needs. It will decrease the amount
we can apply to today's pressing needs.

2. A structured savings plan decreases flexibility. The most flexible way to use the money is
on a case-by-case basis as the needs arise. An endowment structures the amount we can
spend today. It limits our options to respond to the wishes of today.

ENDOWMENT LIFE

From Senator Sturgulewski's proposal for a Marine Research Foundation, "An endowment can
begin with a perpetual (or unspecified) existence or as a limited duration sinking fund that will
spend itself out of existence by a time certain. An unlimited period of existence is preferable, at
least until the duration of tangible effects of the spill has been defined?"

RECOMMENDATION. If we knew when injured resources and damaged services will be fully
recovered, it would be possible to specify a date at which an endowment should spend itself out
of existence. That is not now possible. Thus, only a perpetual endowment need be considered.
If future generations decide that the spill area is fully recovered or to liquidate endowment
assets, they would remain able to do that.

ENDOWMENT MANAGEMENT

Currently, settlement funds are deposited in the U.S. District Court Registry Investment System
(CRIS) until the Trustees draw upon them. "CRIS regulations limiting investments to short
term U.S. Treasury securities make it impossible to earn returns adequate to fund a meaningful

3 Proposed Restoration Option; Exxon Valdez Marine Sciences Endowment; State Senator
Arliss Sturgulewski; August 24, 1992; page 4.
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program. The principal (the corpus) of an endowment should be withdrawn from CRIS and
managed by an investment firm, or perhaps by trustees of the Permanent Fund Corporation.

RECOMMENDATION. As yet we have no recommendation. This question is relatively
technical and it can be answered after the choice is made whether or not to set up an
endowment.

SAl"IPLE ENDOfY1VIENTS

Three examples are presented to illustrate some of the endowment concepts currently used in
Alaska.

THE ALASKA PERMANENT FUND. Alaska's most famous endowment is the permanent fund.
By law, at least 25% of all "mineral lease, rentals, royalties..." is deposited in the fund.
Investment decisions of the fund are managed by a six-person board of trustees. Four of the six
board members are public members with recognized competence and wide experience in
finance, investment, or other business management-related fields. They are appointed by the
governor for staggered four-year terms. The other members are the Commissioner of Revenue,
and one cabinet member of the governor's choice.4

" Spending decisions -- except for the
permanent fund dividend which uses a formula established by law -- can only be made by
legislative appropriation. The appointed representatives have no discretionary authority to
spend the fund; they can only invest it.

THE ALASKA SCIENCE AND TECHNOLOGY FOUNDATION. The Foundation was set up by
statute in 1988. It is governed by a board of nine directors, "appointed by the governor for
staggered four year terms. Four of the directors must be recognized scientists or engineers (two
from outside of Alaska); four members are to represent the general public; and one member
must be employed by a state agency other than the University of Alaska."s The legislative plan
is to use state surpluses from different legislative years to create an endowment of $100 million.
"The Foundation's funds are held and managed by the Alaska Permanent Fund Corporation.
All or a portion of the net income is available for appropriate each yeaL" Spending decisions
are made by the Foundation's board of directors.

THE KODIAK BROWN BEAR RESEARCH AND HABITAT MAINTENANCE TRUST "was
established in 1981 to ensure that construction and operation of the Terror Lake Hydroelectric
Project would not jeopardize the continued existence of Kodiak brown bears... and to mitigate
impacts of the project on bear habitats in and adjacent to the Kodiak National Wildlife
Refuge."6 The trust was established in a joint Settlement Agreement between the Kodiak

4 An Alaskan's Guide to the Permanent Fund. Edition No.5; September 30, 1992, Page 18.

S From Establishing the Fund for Alaska: The Procedural, Program, and Legal Options.
Charles H.W. Foster et al. September 1989. A Feasibility Report Prepared For the World
Wildlife Fund (U.S.), The Conservation Foundation.

6 Kodiak Brown Bear Research and Habitat Maintenance Trust Agreement, page 2.
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Electric Association (which originally sponsored the hydroelectric project), the State of Alaska,
Department of Interior, Sierra Club, National Audubon Society, and National Wildlife
Federation.

Management and spending decisions are made by four trustees: one designated by the Alaska
Energy Authority (a state agency), one by the Governor, one by the Alaska Regional Director of
the US Fish and Wildlife Service, and one by agreement of at least two of the environmental
organizations named in the settlement agreement.

FINANCIAL CALCULATIONS

Spreadsheet #1 shows the basic financial calculations. It makes the unrealistic assumption of no
spending after what is already scheduled, but it is a useful display to explain basic calculations
and assumptions.

Fiscal Year. The table is based on the federal fiscal year (October 1 through September 30th),
rather than calendar year, or state fiscal year. Federal fiscal year 1994 begins on October 1,
1993 and continues through September 30th 1994. Because Exxon makes deposits at the change
of the federal fiscal year, and the yearly work plans are based on the federal fiscal year, using
the federal fiscal year simplifies the analysis.

Beginning Balance. The spreadsheet assumes that as of October 1, 1993, the balance available
to the Trustees will be $32.48 million. The tables below the estimates used to calculate that
amount.

Table 1. Current Funds Projected to October 1, 1993

Description Subtractions
Projected Balance as of January 1, 1993

Projected Interest through July 1, 1993
Projected Balance as of July 1, 1993

Projected Interest through October 1, 1993
Projected Balance as of October 1, 1993

Additions Balance
$31.4

$1.1
$32.5

$0.0015
$32.5

Payments from Exxon. $100 million is due on September 30, 1993. Future payments will be $70
million every October 1st through 2001.
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Spreadsheet #1. No Spending: Example to Show Calculations and Assumptions

Endowment Spreadsheet (All figures in Million $)
Payments Reimburse- Deposits Interest Balance Spending Spending

from ments Prior to Oct 1 of Year Nominal 1993 Nominal 1993
FISCAL YEAR Exxon to Gvts Amount Total Inflation Real Dollars Dollars Dollars Dollars

1993 (Beginning Oct. 1 1992) Initial Balance (October 1, 1993) i $32.48 $32.48
1994 (Beginning Oct. 1 1993) $100.0 $30.0 $70.0 See note below table $102.48 $102.48 $0.00 $0.00
1995 (Beginning Oct. 1 1994) $70.0 $30.0 $40.0 $7.38 $3.69 $3.69 $149.86 $144.65 $0.00 $0.00
1996 (Beginning Oct. 1 1995) $70.0 $30.0 $40.0 $10.89 $5.50 $5.39 $200.75 $186.92 $0.00 $0.00
1997 (Beginning Oct. 1 1996) $70.0 $70.0 $14.81 $7.58 $7.23 $285.56 $256.21 $0.00 $0.00
1998 (Beginning Oct. 1 1997) $70.0 $70.0 $21.16 $10.88 $10.28 $376.72 $325.59 $0.00 $0.00
1999 (Beginning Oct. 1 1998) $70.0 $70.0 $26.22 $14.35 $11.87 $472.94 $393.75 $0.00 $0.00
2000 (Beginning Oct. 1 1999) $70.0 $70.0 $32.21 $18.02 $14.19 $575.15 $461.27 $0.00 $0.00
2001 (Beginning Oct. 1 2000) $70.0 $70.0 $39.17 $21.91 $17.25 $684.31 $528.68 $0.00 $0.00
2002 (Beginning Oct. 1 2001 ) $70.0 $70.0 $47.27 $26.74 $20.53 $801.58 $595.99 $0.00 $0.00
2003 (Beginning Oct. 1 2002) $55.63 $31.58 $24.05 $857.21 $613.19 $0.00 $0.00
2004 (Beginning Oct. 1 2003) $59.49 $33.77 $25.72 $916.70 $630.89 $0.00 $0.00
2005 (Beginning Oct. 1 2004) $63.62 $36.12 $27.50 $980.32 $649.10 $0.00 $0.00

Note: Interest prior to October 1, 1993 is included in the initial, October 1, 1993 balance of:
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Reimbursements to Governments. Under the terms of the settlement, the state and federal
governments may reimburse themselves up to $67.0 million for the federal government and
$75.0 million to the State of Alaska for cleanup, damage assessment and restoration, and
litigation expenses incurred prior to January 1, 1991. The two governments may also reimburse
themselves for cleanup costs after that time, damage assessment and restoration costs between
March 1, 1991 and March 1, 1992, and for State of Alaska litigation costs after March 12, 1992.

The total amount of money to be reimbursed to the state and federal government is not final.
We estimate that approximately $90 million will remain after October 1, 1993. We assume they
will take in equal increments over the following three years, but other payment schedules are
also possible.

Deposits. Deposits are Payments from Exxon less Reimbursements to the state and federal
governments.

Interest. The total interest is the amount that would be earned on the balance of the previous
year. Thus, the spreadsheet projects that during fiscal year 1994 (from October 1, 1993 through
September 30, 1994) an endowment would earn $2.81 million on an initial balance of $40.25
million. The total interest composed of two sub-parts: .interest due to inflation, and "real"
interest.

Inflation. Changes in an endowment balance due to inflation create the illusion of growth,
but the growth is not "real". That is, if a particular restoration option costs $1.00 million today,
then after a year of 5% inflation, that same study will probably cost the trustees $1.05 million.
That extra $50,000 does not buy anything more, it is just the amount of money needed to keep
pace with the general level of price increases. Thus, the growth in the endowment balance
needed to keep pace with inflation is not "real" growth. To forecast the "real" changes in the
endowment balance, we must use a forecast of inflation.

The Alaska Department of Revenue forecasts inflation as part of its twice-annual revenue
forecast. The most recent forecast is the Fall 1992 Revenue Forecast. Their inflation forecast is
reprinted below.

Because the state forecasts inflation according to the state fiscal year, July 1 to June 30th, it is
necessary to adapt the forecast to the federal fiscal year. The table below displays that adaption
assuming a constant annual inflation rate (i.e., the federal fiscal year forecast assumes nine
months one year's rate, and three months at the next year's rate).
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Table 2. Inflation Rate Forecast
Alaska Department of Revenue, Fall 1992 Revenue Forecast

AK Department of Revenue
Inflation Rate

Fiscal Year by State FY

(Adapted from AK DOR)
Inflation Rate
by Federal FY

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005 & beyond

Low Mid
2.56% 3.39%
2.62% 3.67%
2.62% 3.67%
2.85% 3.81%
2.85% 3.81%
2.85% 3.81%
2.85% 3.81%
2.85% 3.81%
3.04% 3.94%
3.04% 3.94%
3.04% 3.94%
3.04% 3.94%
3.04% 3.94%

High
4.33%
4.56%
4.56%
4.84%
4.84%
4.84%
4.84%
4.84%
5.01%
5.01%
5.01%
5.01%
5.01%

Low
2.58%
2.62%
2.68%
2.85%
2.85%
2.85%
2.85%
2.90%
3.04%
3.04%
3.04%
3.04%
3.04%

Mid
3.46%
3.67%
3.71%
3.81%
3.81%
3.81%
3.81%
3.84%
3.94%
3.94%
3.94%
3.94%
3.94%

High
4.39%
4.56%
4.63%
4.84%
4.84%
4.84%
4.84%
4.88%
5.01%
5.01%
5.01%
5.01%
5.01%

This analysis uses the Alaska Department of Revenue mid-range forecast as the most-likely
forecast of inflation.

Real Rate ofReturn. The real rate of return (or real interest) is the rate above of interest
earned above and beyond inflation. The Alaska Permanent Fund Corporation forecasts real
rate of return for the permanent fund. They use a goal of 3% per year as their target rate of
increase, but forecast real return at 3.6% for state fiscal years 1994 through 1997 and 3% per
year thereafter.7

Table 3 summarizes the interest rate assumptions used for the spreadsheets.

7 An Alaskan's Guide to the Permanent Fund, Edition No.5, September 30, 1992; Page 9.
And Jim Kelly, Research & Liaison Officer, Alaska Permanent Fund Corporation, Personal
Communication, November 1992; And Alaska Permanent Fund Corporation, February 1992
Financial Statements, pages 4 and 5.
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Table 3. Assumptions Common to Endowment Calculations

Beginning Balance Analysis (figures in million $)

Balance as of December 1, 1993
Interest through July 1, 1993

Projected Balance as of July 1, 1993
Interest through October 1, 1993

Projected Balance as of October 1, 1993 (before other deposits)

Additions Balance
$31.4

$1.1
$32.5

$0.0015
$32.5

Interest Rate Analysis
Assumptions

Real Rate of Return
* Use the same rate assumed by the Alaska Permanent Fund Corporation
* 3.6%/yr through FY 97; 3%/yr thereafter (State FY ends June 30th; Adjustment for Federal FY)

Inflation Rate
* Taken from the Alaska Department of Revenue Long-range Fiscal Model,
* Fall 1992 Mid-range Forecast Assumptions (State FY; adjustment for Federal FY)

Interest Rate
* Annual Interest Rate =(Inflation Rate) + (Real Rate of Return)

ANALYSIS Deflator
Year Annual Rate by State Fiscal Year Annual Rate by US Fiscal Year by US Fiscal Year

Real Rate Inflation Interest Real Rate Inflation Interest Base =Oct. 1, 1993
1992 3.09%
1993 3.60% 3.39% 6.99% 3.60% 3.46% 7.06%
1994 3.60% 3.67% 7.27% 3.60% 3.67% 7.27% 1.0000
1995 3.60% 3.67% 7.27% 3.60% 3.71% 7.31% 0.9646
1996 3.60% 3.81% 7.41% 3.60% 3.81% 7.41% 0.9301
1997 3.60% 3.81% 7.41% 3.60% 3.81% 7.41% 0.8960
1998 3.00% 3.81% 6.81% 3.15% 3.81% 6.81% 0.8631
1999 3.00% 3.81% 6.81% 3.00% 3.81% 6.81% 0.8314
2000 3.00% 3.81% 6.81% 3.00% 3.84% 6.84% 0.8009
2001 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7713
2002 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7420
2003 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7139
2004 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.6869
2005 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.6608

0.6358
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Balance. The endowment balance is the previous year's balance plus that year's deposits, that
year's total interest, and minus that year's spending. The column labeled "Balance, Nominal
Dollars" shows the amount that the endowment is forecast to actually hold in the bank. The
column labeled "Balance, 1993 dollars" shows the value of that amount at the October 1, 1993
price levels using the inflation forecast explained above. The column shows that inthe
unrealistic case that all funds are put into an endowment and the Trustees do not spend any
further money for restoration until Fiscal Year 2003, the endowment will hold almost $893.65
million. And that balance will be worth approximately $594.9 million in 1993 dollars.

Spreadsheet # 1 explained the financial calculations by assuming no spending. It is an unrealistic
example to explain the basic financial calculations. Spreadsheet #2 uses another extreme
example to show the effects of inflation-proofing. It makes the unrealistic assumption that all
funds are put into the endowment, but that it assumes constant annual spending (that is, it
calculates the maximum amount of real spending that could be sustained forever). That amount
of spending is more than is justified by real interest income in the early years, and the annual
expenditures are not fully funded by inflation-proofed interested until the last deposit is made
on September 30, 2001. In this case, it shows the Trustees could sustain $13.29 million (in 1993
dollars) forever.
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Spreadsheet #2. Maximum Endowment, Constant Annual Spending

Endowment Spreadsheet (All figures in Million $)
Payments Reimburse- Deposits Interest Balance Spending Spending

from ments Prior to Oct 1 of Year Nominal 1993 Nominal 1993
FISCAL YEAR Exxon to Gvts Amount Total Inflation Real Dollars Dollars Dollars Dollars

1993 (Beginning Oct. 1 1992) Initial Balance (October 1, 1993) i $32.48 $32.48
1994 (Beginning Oct. 1 1993) $100.0 $30.0 $70.0 See note below table $89.19 $89.19 $13.29 $13.29
1995 (Beginning Oct. 1 1994) $70.0 $30.0 $40.0 $6.42 $3.21 $3.21 $121.84 $117.60 $13.77 $13.29
1996 (Beginning Oct. 1 1995) $70.0 $30.0 $40.0 $8.86 $4.47 $4.39 $156.41 $145.63 $14.28 $13.29

1997 (Beginning Oct. 1 1996) $70.0 $70.0 $11.54 $5.90 $5.63 $223.13 $200.20 $14.82 $13.29
1998 (Beginning Oct. 1 1997) $70.0 $70.0 $16.53 $8.50 $8.03 $294.29 $254.35 $15.38 $13.29
1999 (Beginning Oct. 1 1998) $70.0 $70.0 $20.48 $11.21 $9.27 $368.80 $307.05 $15.97 $13.29
2000 (Beginning Oct. 1 1999) $70.0 $70.0 $25.12 $14.05 $11.06 $447.34 $358.77 $16.58 $13.29
2001 (Beginning Oct. 1 2000) $70.0 $70.0 $30.46 $17.04 $13.42 $530.60 $409.92 $17.21 $13.29
2002 (Beginning Oct. 1 2001 ) $70.0 $70.0 $36.65 $20.73 $15.92 $619.37 $460.51 $17.88 $13.29
2003 (Beginning Oct. 1 2002) $42.98 $24.40 $18.58 $643.77 $460.51 $18.58 $13.29
2004 (Beginning Oct. 1 2003) $44.68 $25.36 $19.31 $669.13 $460.51 $19.31 $13.29
2005 (Beginning Oct. 1 2004) $46.44 $26.36 $20.07 $695.50 $460.51 $20.07 $13.29

Note: Interest prior to October 1, 1993 is included in the initial, October 1, 1993 balance of:
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ENDOWMENT PROPOSALS FOR PUBLIC REVIEW

This section combines concepts and financial assumptions to describe endowment proposals
recommended for public review. It repeats much of the explanation in the summary, but adds
more detailed financial calculations.

OPERATION AND MAINTENANCE ENDOWMENT. This proposal assumes that principal is
set aside to generate income sufficient to cover the annual costs of those options that continue
beyond ten years. For each million 1993 dollars of perpetual, annual earnings required for
operation and maintenance, approximately $35.5 million must be deposited as principal to the
endowment.8 The actual amount of money needed will change with each alternative. The
amount required will be determined for each alternative. (That is, if an alternative includes
more projects that continue past the ten-year horizon, it would require a large endowment to
provide the on-going operation and maintenance funds. For example, an operation and
maintenance endowment might have to be larger to fund the on-going costs of Alternative #6
than of Alternative #3.

Spreadsheet #3 shows the relationship between the endowment earnings and principal.
Endowment spending is shown in constant, 1993 dollars.

This proposal assumes that the endowment has a perpetual life. It also assumes that as the
initial spending for an option is allocated, the Trustees will also allocate to the endowment
enough principal to assure funding of the on-going operation and maintenance costs.

8 Because of inflation, this relationship changes in depending on when the deposit is made.
The $35.5 million figure assumes 50% is deposited in the 1994 federal fiscal year and the
remaining amount is split between the 1995 and 1996 fiscal years. At high levels of deposits,
this relationship changes somewhat because the deposits must be spread to late years of the
settlement.
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Spreadsheet #3. Summary Spreadsheet for Operation and Maintenance, or Research and Monitoring
Endowments

Summary: Financial Calculations for Example Operation and Maintenance, or Research and Monitoring Endowments

Total Deposits = $50.0 $100.0 $150.0 $200.0
Deposits Spending Deposits Spending Deposits Spending Deposits Spending

Fiscal Year (Nominal) (1993 $) (Nominal) (1993 $) (Nominal) (1993 $) (Nominal) (1993 $)
1993
1994 $25.0 $0.00 $50.0 $0.00 $75.0 $0.00 $75.0 $0.00
1995 $12.5 $0.87 $25.0 $1.74 $37.5 $2.61 $25.0 $2.61
1996 $12.5 $1.29 $25.0 $2.57 $37.5 $3.86 $25.0 $3.44
1997 $0.0 $1.69 $0.0 $3.38 $0.0 $5.07 $25.0 $4.25
1998 $0.0 $1.69 $0.0 $3.38 $0.0 $5.07 $25.0 $5.02
1999 $0.0 $1.48 $0.0 $2.96 $0.0 $4.43 $25.0 $5.05
2000 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.41
2001 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.41
2002 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.41
2003 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.40
2004 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.40
2005 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.40



RESEARCH AND MONITORING ENDOWMENT. One proposal is to establish the Exxon
Valdez Marine Sciences Endowment dedicated to long-term baseline marine research. The need
for monitoring the status of spill-affected ecosystems will go on for a long time, perhaps forever.
According to one proposal, "Given the infant status of restoration ecology, continual assessment
of our efforts to restore Prince William sound and other areas is essential. Even if the
cumulative wisdom gained by establishing a research endowment consists of no more than
learning how nature heals itself, that knowledge will be unprecedented and priceless.'r9

~1any groups are conductiIlg important scientific research iI1 Alaskan marine environments.
Public and private universities, non-profit scientific groups, state and federal agencies, and
individuals are all conducting research. Some of this research is funded from settlement monies,
other from outside sources. A research endowment provides an opportunity to coordinate the
long-term research into marine oil-spill affected environment. It provides a constant funding
source and a single coordinating location to ensure that the range of basic research questions
are addressed.

A research and monitoring endowment could be applied separately or in combination with the
maintenance endowment described previously.

Amount ofMoney. I am unsure how much money this endowment would require. I assume it
would be somewhere in the neighborhood of $75 - $150 million. This analysis assumed that
once established, the endowment should produce a steady flow of spending; that is, the same (in
real terms) year after year.

Governing Board & Endowment Life. Spending decisions could be made either by a distinct
governing board or by the Trustees. The decision depends, in part, on how much of the
endowment purpose is constrained by the endowment charter. This proposal assume a
perpetual life to the endowment.

Financial Calculations. The financial calculations for this endowment are the same as for the
operation and maintenance endowment. The amount of money may be different, but the range
is given in Spreadsheet #3.

9 Proposed Restoration Option; Exxon Valdez Marine Sciences Endowment; State Senator
Arliss Sturgulewski; August 24, 1992; page 3.
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FULL ENDOWMENT WITH LARGE-PROJECT WITHDRAWALS. This proposal assumes that
the entire settlement is transferred to an endowment, but that large one-time projects such as
land purchases are made from the principal of the endowment, and the remainder of the annual
work projects are funded from annual earnings. In this way, the endowment would fund the full
range of restoration decisions facing the trustees today. This endowment is a savings plan
trading off today's spending to fund future restoration.

Governing Board & Endowment Life. In this proposal, the Trustees are the governing board, and
the endowment has a perpetual life.

Pattern of Spending. Once established, an endowment should produce a steady flow of spending;
that is, the same (in real terms) year after year. A constant level of spending, however, is more
than the amount justified by real interest income in the early years, and the annual expenditures
would not be fully funded by interest (after inflation-proofing) until the last deposit is made on
September 30, 2001. The maximum amount of levelized spending that the endowment could
sustain is $13.29 million per year in constant 1993 dollars.

Large-project Spending. Spending for large projects such as land purchases or other significant
one-time expenses could be made either by taking it out of the annual earnings for more than
one year, or by taking it from principal, thereby reducing the annual earnings for future years.

Financial Calculations. There is a trade-off between the amount of money spent withdrawn from
principal and the endowment earnings. The more money taken from the principal, the smaller
the endowment balance, and the less the amount that will be available for spending each year
from the endowment. This relationship is shown in the table below. The table shows that if all
funds are put into the endowment, and none are spend for projects that reduce the endowment
principal, the Trustees could sustain $13.29 million (in 1993 dollars) forever. If, say, $100
million were withdrawn from principal for near-term large-project spending and not put into the
endowment, then the endowment would produce $10.56 million (constant 1993 dollars) for
perpetual annual spending. If $200 million were withheld from the endowment, the endowment
would produce $8.59 million (1993 dollars).

These calculations are somewhat sensitive timing of the principal withdrawals. The sooner the
withdrawals are made, the greater effect on the annual inflation-proofed earnings.

Draft for RPWG, RT Review - 18 - December 22, 1992



Table 4. Endowment Spending and Withdrawals from Principal

Amount Withdrawn Spending Available Endowment
from Principal from Endowment

Percent Percent
of Funds Millions (Millions of 1993 $) Millions of Funds

0% $0 $13.29 $600 100%
8% $50 $11.93 $560 92%

16% $100 $10.56 $510 84%
25% $150 $9.77 $460 75%
33% $200 $8.59 $410 67%
41% $250 $7.41 $360 59%
49% $300 $6.24 $310 51%
57% $350 $5.06 $260 43%
66% $400 $4.12 $210 34%
74% $450 $3.06 $160 26%
82% $500 $1.92 $110 18%

100% $600 $0.00 $0 0%

Spreadsheets #4 and #5 shows the example cases in which $100 and $200 are withdrawn from
principal for whatever reasons. Table 4, above, was built up from spreadsheets like these two.
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Spreadsheet #4. Full Endowment, $100 Million Withdrawn from Principal

Endowment Spreadsheet (All figures in Million $)
Payments Reimburse- Deposits Interest Balance Spending Spending

from ments Prior to Oct 1 of Year Nominal 1993 Nominal 1993
FISCAL YEAR Exxon to Gvts Amount Total Inflation Real Dollars Dollars Dollars Dollars

1993 (Beginning Oct. 1 1992) Initial Balance (October 1, 1993) i $32.48 $32.48
1994 (Beginning Oct. 1 1993) $100.0 $30.0 $70.0 See note below table $41.92 $41.92 $10.56 $10.56
1995 (Beginning Oct. 1 1994) $70.0 $30.0 $40.0 $3.02 $1.51 $1.51 $48.99 $47.29 $10.95 $10.56
1996 (Beginning Oct. 1 1995) $70.0 $30.0 $40.0 $3.56 $1.80 $1.76 $56.20 $52.33 $11.35 $10.56
1997 (Beginning Oct. 1 1996) $70.0 $70.0 $4.14 $2.12 $2.02 $118.57 $106.38 $11.78 $10.56
1998 (Beginning Oct. 1 1997) $70.0 $70.0 $8.79 $4.52 $4.27 $185.14 $160.01 $12.22 $10.56
1999 (Beginning Oct. 1 1998) $70.0 $70.0 $12.89 $7.05 $5.83 $255.33 $212.58 $12.69 $10.56
2000 (Beginning Oct. 1 1999) $70.0 $70.0 $17.39 $9.73 $7.66 $329.55 $264.30 $13.17 $10.56
2001 (Beginning Oct. 1 2000) $70.0 $70.0 $22.44 $12.56 $9.89 $408.31 $315.45 $13.67 $10.56
2002 (Beginning Oct. 1 2001 ) $70.0 $70.0 $28.20 $15.95 $12.25 $492.31 $366.04 $14.21 $10.56
2003 (Beginning Oct. 1 2002) $34.17 $19.40 $14.77 $511.71 $366.04 $14.77 $10.56
2004 (Beginning Oct. 1 2003) $35.51 $20.16 $15.35 $531.87 $366.04 $15.35 $10.56
2005 (Beginning Oct. 1 2004) $36.91 $20.96 $15.96 $552.82 $366.04 $15.96 $10.56

Note: Interest prior to October 1, 1993 is included in the initial, October 1, 1993 balance of:
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Spreadsheet #5. Full Endowment, $200 Million Withdrawn from Principal

Endowment Spreadsheet (All figures in Million $)
Payments Reimburse- Deposits Interest Balance Spending Spending

from ments Prior to Oct 1 of Year Nominal 1993 Nominal 1993
FISCAL YEAR Exxon to Gvts Amount Total Inflation Real Dollars Dollars Dollars Dollars

1993 (Beginning Oct. 1 1992) Initial Balance (October 1, 1993) i $32.48 $32.48
1994 (Beginning Oct. 1 1993) $100.0 $30.0 $70.0 See note below table $53.89 $53.89 $8.59 $8.59
1995 (Beginning Oct. 1 1994) $70.0 $30.0 $40.0 $3.88 $1.94 $1.94 $68.87 $66.48 $8.90 $8.59
1996 (Beginning Oct. 1 1995) $70.0 $30.0 $40.0 $5.01 $2.53 $2.48 $84.65 $78.82 $9.23 $8.59
1997 (Beginning Oct. 1 1996) $70.0 $70.0 $6.24 $3.20 $3.05 $121.32 $108.85 $9.57 $8.59
1998 (Beginning Oct. 1 1997) $70.0 $70.0 $8.99 $4.62 $4.37 $160.37 $138.61 $9.94 $8.59
1999 (Beginning Oct. 1 1998) $70.0 $70.0 $11.16 $6.11 $5.05 $201.22 $167.53 $10.32 $8.59
2000 (Beginning Oct. 1 1999) $70.0 $70.0 $13.70 $7.67 $6.04 $244.21 $195.86 $10.71 $8.59
2001 (Beginning Oct. 1 2000) $70.0 $70.0 $16.63 $9.30 $7.33 $319.72 $247.01 $11.12 $8.59
2002 (Beginning Oct. 1 2001 ) $70.0 $70.0 $22.08 $12.49 $9.59 $400.25 $297.59 $11.55 $8.59
2003 (Beginning Oct. 1 2002) $27.78 $15.77 $12.01 $416.02 $297.59 $12.01 $8.59
2004 (Beginning Oct. 1 2003) $28.87 $16.39 $12.48 $432.41 $297.59 $12.48 $8.59
2005 (Beginning Oct. 1 2004) $30.01 $17.04 $12.97 $449.45 $297.59 $12.97 $8.59

Note: Interest prior to October 1, 1993 is included in the initial, October 1, 1993 balance of:
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Spreadsheet #6. Assumptions Common to All Endowment Calculations

Beginning Balance Analysis (figures in million $)

Balance as of December 1, 1993
Interest through July 1, 1993

Projected Balance as of July 1, 1993
Interest through October 1, 1993

Projected Balance as of October 1, 1993 (before other deposits)

Additions Balance
$31.4

$1.1
$32.5

$0.0015
$32.5

Interest Rate Analysis
Assumptions

Real Rate of Return
* Use the same rate assumed by the Alaska Permanent Fund Corporation
* 3.6%/yr through FY 97; 3%/yr thereafter (State FY ends June 30th; Adjustment for Federal FY)

Inflation Rate
* Taken from the Alaska Department of Revenue Long-range Fiscal Model,
* Fall 1992 Mid-range Forecast Assumptions (State FY; adjustment for Federal FY)

Interest Rate
* Annual Interest Rate = (Inflation Rate) + (Real Rate of Return)

ANALYSIS Deflator
Year Annual Rate by State Fiscal Year Annual Rate by US Fiscal Year by US Fiscal Year

Real Rate Inflation Interest Real Rate Inflation Interest Base =Oct. 1, 1993
1992 3.09%
1993 3.60% 3.39% 6.99% 3.60% 3.46% 7.06%
1994 3.60% 3.67% 7.27% 3.60% 3.67% 7.27% 1.0000
1995 3.60% 3.67% 7.27% 3.60% 3.71% 7.31% 0.9646
1996 3.60% 3.81% 7.41% 3.60% 3.81% . 7.41% 0.9301
1997 3.60% 3.81% 7.41% 3.60% 3.81% 7.41% 0.8960
1998 3.00% 3.81% 6.81% 3.15% 3.81% 6.81% 0.8631
1999 3.00% 3.81% 6.81% 3.00% 3.81% 6.81% 0.8314
2000 3.00% 3.81% 6.81% 3.00% 3.84% 6.84% 0.8009
2001 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7713
2002 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7420
2003 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7139

2004 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.6869
2005 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.6608

0.6358
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ENDOWMENTS: A Method of Funding Restoration
Draft for RPWG, RT Review

December 22, 1992

This analysis summarizes endowment proposals recommended for use with the draft plan
alternatives. The financial analysis that supports this summary is contained in the
accompanying. These recommendations are intended for use with some of the alternatives. Not
all endowments are appropriate with all alternatives, and more than one endowment proposals
may be appropriate with some alternatives.

There are a variety of legal terms that describe a particular type of endowment such as a trust
or permanent fund. In this memo, the term endowment is used to describe any funding
mechanism that uses payments from one or more years to fund restoration projects beyond the
ten-year planning horizon used in the draft plan, and uses interest from a fund as at least a
partial funding source.

SUMMARY

No Endowment. Once funding choice is no endowment. In this case, all restoration funds
are spent during the restoration plan's ten-year planning horizon. (The ten-year horizon ends
September 30, 2003).

Operation and Maintenance Endowment. Some options may continue forever, or at
least beyond the ten-year planning horizon. For example, an archaeology stewardship program
may continue for generations. Similarly, if visitor centers are constructed, the annual operation
and maintenance will not end after ten years. The same is true of land management costs for
land acquired by this process, and for monitoring.

Amount ofMoney. This proposal assumes that principal is set aside to generate income
sufficient to cover the annual costs of those options that continue beyond ten years. For each
million 1993 dollars of perpetual, annual earnings required for operation and maintenance,
approximately $35.5 million must be deposited as principal to the endowment. l The actual
amount of money needed will change with each alternative. The amount required will be
determined for each alternative. (That is, if an alternative includes more projects that continue
past the ten-year horizon, it would require a large endowment to provide the on-going operation
and maintenance funds. For example, an operation and maintenance endowment might have to
be larger to fund the on-going costs of Alternative #6 than of Alternative #3.

1 Because of inflation, this relationship changes in depending on when the deposit is made.
The $35.5 million figure assumes 50% is deposited in the 1994 federal fiscal year and the
remaining amount is split between the 1995 and 1996 fiscal years. At high levels of deposits,
this relationship changes somewhat because the deposits must be spread to late years of the
settlement.



The table below shows the relationship between the endowment earnings and principal.
Endowment spending is shown in constant, 1993 dollars.

Operation and Maintenance Endowment
Principal Required to fund

Annual Operation and Maintenance Costs of Restoration

Principal
(Millions)

$50
$100
$150
$200

Endowment Spending
(Millions of $1993)

$1.41
$2.81
$4.22
$5.40

OtherAssumptions. This proposal assumes that the endowment has a perpetual life. It also
assumes that as the initial spending for an option is allocated, the Trustees will also allocate to
the endowment enough principal to assure funding of the on-going operation and maintenance
costs.

Research and Monitoring Endowment. One proposal is to establish the Exxon Valdez
Marine Sciences Endowment dedicated to long-term baseline marine research. The need for
monitoring the status of spill-affected ecosystems will go on for a long time, perhaps forever.
According to one proposal, "Given the infant status of restoration ecology, continual assessment
of our efforts to restore Prince William sound and other areas is essential. Even if the
cumulative wisdom gained by establishing a research endowment consists of no more than
learning how nature heals itself, that knowledge will be unprecedented and priceless."2

Many groups are conducting important scientific research in Alaskan marine environments.
Public and private universities, non-profit scientific groups, state and federal agencies, and
individuals are all conducting research. Some of this research is funded from settlement monies,
other from outside sources. A research endowment provides an opportunity to coordinate the
long-term research into marine oil-spill affected environment. It provides a constant funding
source and a single coordinating location to ensure that the range of basic research questions
are addressed.

This endowment could be applied separately or in combination with the maintenance
endowment described above.

Amount ofMoney. I am unsure how much money this endowment would require. I assume it
would be somewhere in the neighborhood of $75 - $150 million. This analysis assumed that
once established, the endowment should produce a steady flow of spending; that is, the same (in
real terms) year after year.

2 Proposed Restoration Option; Exxon Valdez Marine Sciences Endowment; State Senator
Arliss Sturgulewski; August 24, 1992; page 3.
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Governing Board & Endowment Life. Spending decisions could be made either by a distinct
governing board or by the Trustees. The decision depends, in part, on how much of the
endowment purpose is constrained by the endowment charter. This proposal assume a
perpetual life to the endowment.

Full Endowment with Large-project Withdrawals. This proposal assumes that the
entire settlement is transferred to an endowment, but that large one-time projects such as land
purchases are made from the principal of the endowment, and the remai...Tlder of the annual work
projects are funded from annual earnings. In this way, the endowment would fund the full range
of restoration decisions facing the trustees today. This endowment is a savings plan trading off
today's spending to fund future restoration.

Governing Board & Endowment Life. In this proposal, the Trustees are the governing board, and
the endowment has a perpetual life.

Pattern ofSpending. Once established, an endowment should produce a steady flow of spending;
that is, the same (in real terms) year after year. A constant level of spending, however, is more
than the amount justified by real interest income in the early years, and the annual expenditures
would not be fully funded by interest (after inflation-proofing) until the last deposit is made on
September 30, 2001. The maximum amount of levelized spending that the endowment could
sustain is $13.4 million per year in constant 1993 dollars.

Large-project Spending. Spending for large projects such as land purchases or other significant
one-time expenses could be made either by taking it out of the annual earnings for more than
one year, or by taking it from principal, thereby reducing the annual earnings for future years.

Amount ofMoney. There is a trade-off between the amount of money spent withdrawn from
principal and the endowment earnings. The more money taken from the principal, the smaller
the endowment balance, and the less the amount that will be available for spending each year
from the endowment. This relationship is shown in the table below. The table shows that if all
funds are put into the endowment, and none are spend for projects that reduce the endowment
principal, the Trustees could sustain $13.36 million (in 1993 dollars) forever. If, say, $100
million were withdrawn from principal for near-term large-project spending and not put into the
endowment, then the endowment would produce $10.64 million (constant 1993 dollars) for
perpetual annual spending. If $200 million were withheld from the endowment, the endowment
would produce $8.66 million (1993 dollars).
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Endowment Spending and Withdrawals from Principal

Amount Withdrawn Spending Available Endowment
from Principal from Endowment

Percent Percent
of Funds Millions (Millions of 1993 $) Millions of Funds

0% $0 $13.29 $600 100%
8% $50 $11.93 $560 92%

16% $100 $10.56 $510 84%
25% $150 $9.77 $460 75%
33% $200 $8.59 $410 67%
41% $250 $7.41 $360 59%
49% $300 $6.24 $310 51%
57% $350 $5.06 $260 43%
66% $400 $4.12 $210 34%
74% $450 $3.06 $160 26%
82% $500 $1.92 $110 18%

100% $600 $0.00 $0 0%

Critical Financial Assumptions. The financial assumptions for this analysis are
explained in the accompanying draft. However, certain ones are critical.
• The endowments have a perpetual life. (If the endowment was to sunset after 20 years, it

would require less principal than one that continues forever. However, the principal
required for a perpetual endowment is not much different than the amount required
for an endowment that sunsets after many years.)

• Spending is inflation-proofed. (That is, spending only includes interest after the amount to
cover inflation has been returned to the principal.)

• Rate of inflation: Alaska Department of Revenue Fall Revenue Forecast mid-range
assumptions. Because Exxon deposits money until the year 2001, the higher the rate
of inflation, the lower the real earnings provided by the endowment. This analysis
uses the mid-range inflation assumptions made by the Alaska Department of Revenue
Fall 1992 Revenue Forecast. (It varies by year, but ranges from 3.39% for (state)
fiscal year 1993, to 3.94% for the 2001 and beyond.)

• Real Rate of Return: The Alaska Permanent Fund Corporation. The higher the real rate
of return, the less principal required to produce a given amount of annual, inflation
proofed spending. This analysis uses the real rate of return predicted by the Alaska
Permanent Fund Corporation on assets of the Permanent Fund. The fund predicts a
real rate of return of 3% per year prior to (state) Fiscal Year 1997, and 3.6%/yr
beyond that time.
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Endowments: A Method of Funding Restoration

INTRODUCTION

The Trustees have the opportunity to save a portion of today's restoration funds for tomorrow's
needs by establishing an endowment. This paper does not describe all possible endowments.
Rather, it distills proposals into a few endowment approaches for public review as part of the
draft restoration plan alternatives. In developing these proposals, this paper discusses the
following issues: How long a life should an endowment have? How to manage the funds?
What should the purpose be? And how much of the funds should be put into an endowment.

There are a variety of legal terms that describe a particular type of endowment such as trust or
permanent fund. In this paper the term endowment is used to describe any funding mechanism
that uses payments from one or more years to fund restoration projects in future years, and uses
interest from an accumulated fund as at least a partial funding source.

WHY AN ENDOWMENT? There are three basic reasons why the Trustees should consider an
endowment for a portion of the payments from the Exxon Valdez civil settlement.
1. On-going operation and maintenance. Many of the restoration techniques used today will

have permanent, on-going operation and maintenance costs. For example, facilities built
today will have permanent annual costs. An endowment is one method to permanently
funds the costs we are imposing on the future.

2. Saving for the future. If we are to use settlement funds after Exxon's last deposit in 2001,
the Trustees must save some of Exxon's deposits for future use. Through an endowment,
the trustees can maintain a funding source for guarding the resources of the spill-affected
area, forever. An endowment provides an opportunity to change part of a large, one-time
settlement into a resource for the future.

The Exxon Valdez oil spill created damages that may not recover for generations. The
extent of some of the oil-spill damage or recovery may not be completely known for a along
time. Some of the resources and services we now believe are recovering on their own may
not, in fact, recover completely. For some restoration activities, we may not know whether
today's activities are successful for many years. Additional research may disclose additional
damages. For these and other reasons, we can expect that restoration needs will continue
past 2001, the year in which Exxon makes the last scheduled deposit under the civil
settlement.

An endowment provides an opportunity to complete restoration strategies at a different
rate than that which would occur using current funds. Endowment is a broad term that
covers a broad range of strategies. For example, endowments could be used to match the
near-term accumulation of funds with the long-term need for restoration. It could be used
to funding base to support permanent research, to fund long-term habitat acquisition needs,
or even to accelerate purchase of habitat.

3. Disciplining the present. Governments have a difficult time not spending available funds.
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But immediately spending the funds may not be the best use of the money. An endowment
can be a savings plan to ensure that funds are not spent before the long-term needs become
apparent. It provides some assurance that only the best restoration projects are funded.

4. Earmarking part of the funds for a single, long-term use. Some restoration needs are best
conducted with a long-term source of funding. Examples might be long-term recovery
monitoring, or a long-term research program. In these cases, an endowment may provide a
method of achieving a stable funding source for a long-term program.

Another example of a single-purpose endowment might be to provide for the operation and
maintenance of a visitor's center. Funding construction without funding continued
operation and maintenance might provide a burden on future generations rather than a
benefit.

WHY NOT AN ENDOWMENT? There are also disadvantages to an endowment.
1. An endowment takes away from today's use of the money. An endowment pre-supposes

that future use of the funds is as important as today's needs. It will decrease the amount
we can apply to today's pressing needs.

2. A structured savings plan decreases flexibility. The most flexible way to use the money is
on a case-by-case basis as the needs arise. An endowment structures the amount we can
spend today. It limits our options to respond to the wishes of today.

ENDOWMENT LIFE

From Senator Sturgulewski's proposal for a Marine Research Foundation, "Ai endowment can
begin with a perpetual (or unspecified) existence or as a limited duration sinking fund that will
spend itself out of existence by a time certain. An unlimited period of existence is preferable, at
least until the duration of tangible effects of the spill has been defined.3

"

RECOMMENDATION. If we knew when injured resources and damaged services will be fully
recovered, it would be possible to specify a date at which an endowment should spend itself out
of existence. That is not now possible. Thus, only a perpetual endowment need be considered.
If future generations decide that the spill area is fully recovered or to liquidate endowment
assets, they would remain able to do that.

ENDOWMENT MANAGEMENT

Currently, settlement funds are deposited in the u.S. District Court Registry Investment System
(CRIS) until the Trustees draw upon them. "CRIS regulations limiting investments to short
term u.S. Treasury securities make it impossible to earn returns adequate to fund a meaningful

3 Proposed Restoration Option; Exxon Valdez Marine Sciences Endowment; State Senator
Arliss Sturgulewski; August 24, 1992; page 4.
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program. The principal (the corpus) of an endowment should be withdrawn from CRIS and
managed by an investment firm, or perhaps by trustees of the Permanent Fund Corporation.

RECOMMENDATION. As yet we have no recommendation. This question is relatively
technical and it can be answered after the choice is made whether or not to set up an
endowment.

SA..MPLE ENDOWMENTS

Three examples are presented to illustrate some of the endowment concepts currently used in
Alaska.

THE ALASKA PERMANENT FUND. Alaska's most famous endowment is the permanent fund.
By law, at least 25% of all "mineral lease, rentals, royalties..." is deposited in the fund.
Investment decisions of the fund are managed by a six-person board of trustees. Four of the six
board members are public members with recognized competence and wide experience in
finance, investment, or other business management-related fields. They are appointed by the
governor for staggered four-year terms. The other members are the Commissioner of Revenue,
and one cabinet member of the governor's choice.4

" Spending decisions -- except for the
permanent fund dividend which uses a formula established by law -- can only be made by
legislative appropriation. The appointed representatives have no discretionary authority to
spend the fund; they can only invest it.

THE ALASKA SCIENCE AND TECHNOLOGY FOUNDATION. The Foundation was set up by
statute in 1988. It is governed by a board of nine directors, "appointed by the governor for
staggered four year terms. Four of the directors must be recognized scientists or engineers (two
from outside of Alaska); four members are to represent the general public; and one member
must be employed by a state agency other than the University of Alaska."s The legislative plan
is to use state surpluses from different legislative years to create an endowment of $100 million.
"The Foundation's funds are held and managed by the Alaska Permanent Fund Corporation.
All or a portion of the net income is available for appropriate each year." Spending decisions
are made by the Foundation's board of directors.

THE KODIAK BROWN BEAR RESEARCH AND HABITAT MAINTENANCE TRUST "was
established in 1981 to ensure that construction and operation of the Terror Lake Hydroelectric
Project would not jeopardize the continued existence of Kodiak brown bears... and to mitigate
impacts of the project on bear habitats in and adjacent to the Kodiak National Wildlife
Refuge."6 The trust was established in a joint Settlement Agreement between the Kodiak

4 An Alaskan's Guide to the Permanent Fund. Edition No.5; September 30, 1992, Page 18.

S From Establishing the Fund for Alaska: The Procedural, Program, and Legal Options.
Charles H.W. Foster et aL September 1989. A Feasibility Report Prepared For the World
Wildlife Fund (U.S.), The Conservation Foundation.

6 Kodiak Brown Bear Research and Habitat Maintenance Trust Agreement, page 2.
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Electric Association (which originally sponsored the hydroelectric project), the State of Alaska,
Department of Interior, Sierra Club, National Audubon Society, and National Wildlife
Federation.

Management and spending decisions are made by four trustees: one designated by the Alaska
Energy Authority (a state agency), one by the Governor, one by the Alaska Regional Director of
the US Fish and Wildlife Service, and one by agreement of at least two of the environmental
organizations named in the settlement agreement.

FINANCIAL CALCULATIONS

Spreadsheet #1 shows the basic financial calculations. It makes the unrealistic assumption of no
spending after what is already scheduled, but it is a useful display to explain basic calculations
and assumptions.

Fiscal Year. The table is based on the federal fiscal year (October 1 through September 30th),
rather than calendar year, or state fiscal year. Federal fiscal year 1994 begins on October 1,
1993 and continues through September 30th 1994. Because Exxon makes deposits at the change
of the federal fiscal year, and the yearly work plans are based on the federal fiscal year, using
the federal fiscal year simplifies the analysis.

Beginning Balance. The spreadsheet assumes that as of October 1, 1993, the balance available
to the Trustees will be $32.48 million. The tables below the estimates used to calculate that
amount.

Table 1. Current Funds Projected to October 1, 1993

Description Subtractions
Projected Balance as of January 1, 1993

Projected Interest through July 1, 1993
Projected Balance as of July 1, 1993

Projected Interest through October 1, 1993
Projected Balance as of October 1, 1993

Additions Balance
$31.4

$1.1
$32.5

$0.0015
$32.5

Payments from Exxon. $100 million is due on September 30, 1993. Future payments will be $70
million every October 1st through 2001.
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Spreadsheet #1. No Spending: Example to Show Calculations and Assumptions

Endowment Spreadsheet (All figures in Million $)
Payments Reimburse- Deposits Interest Balance Spending Spending

from ments Prior to Oct 1 of Year Nominal 1993 Nominal 1993
FISCAL YEAR Exxon to Gvts Amount Total Inflation Real Dollars Dollars Dollars Dollars

1993 (Beginning Oct. 1 1992) Initial Balance (October 1, 1993) i $32.48 $32.48
1994 (Beginning Oct. 1 1993) $100.0 $30.0 $70.0 See note below table $102.48 $102.48 $0.00 $0.00
1995 (Beginning Oct. 1 1994) $70.0 $30.0 $40.0 $7.38 $3.69 $3.69 $149.86 $144.65 $0.00 $0.00
1996 (Beginning Oct. 1 1995) $70.0 $30.0 $40.0 $10.89 $5.50 $5.39 $200.75 $186.92 $0.00 $0.00

1997 (Beginning Oct. 1 1996) $70.0 $70.0 $14.81 $7.58 $7.23 $285.56 $256.21 $0.00 $0.00
1998 (Beginning Oct. 1 1997) $70.0 $70.0 $21.16 $10.88 $10.28 $376.72 $325.59 $0.00 $0.00
1999 (Beginning Oct. 1 1998) $70.0 $70.0 $26.22 $14.35 $11.87 $472.94 $393.75 $0.00 $0.00
2000 (Beginning Oct. 1 1999) $70.0 $70.0 $32.21 $18.02 $14.19 $575.15 $461.27 $0.00 $0.00
2001 (Beginning Oct. 1 2000) $70.0 $70.0 $39.17 $21.91 $17.25 $684.31 $528.68 $0.00 $0.00
2002 (Beginning Oct. 1 2001 ) $70.0 $70.0 $47.27 $26.74 $20.53 $801.58 $595.99 $0.00 $0.00
2003 (Beginning Oct. 1 2002) $55.63 $31.58 $24.05 $857.21 $613.19 $0.00 $0.00
2004 (Beginning Oct. 1 2003) $59.49 $33.77 $25.72 $916.70 $630.89 $0.00 $0.00
2005 (Beginning Oct. 1 2004) $63.62 $36.12 $27.50 $980.32 $649.10 $0.00 $0.00

Note: Interest prior to October 1, 1993 is included in the initial, October 1, 1993 balance of:

File =ENDBASIC.XLS
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Reimbursements to Governments. Under the terms of the settlement, the state and federal
governments may reimburse themselves up to $67.0 million for the federal government and
$75.0 million to the State of Alaska for cleanup, damage assessment and restoration, and
litigation expenses incurred prior to January 1, 1991. The two governments may also reimburse
themselves for cleanup costs after that time, damage assessment and restoration costs between
March 1, 1991 and March 1, 1992, and for State of Alaska litigation costs after March 12, 1992.

The total amount of money to be reimbursed to the state and federal government is not final.
We estimate that approximately $90 million will remain after October 1, 1993. We assume they
will take in equal increments over the following three years, but other payment schedules are
also possible.

Deposits. Deposits are Payments from Exxon less Reimbursements to the state and federal
governments.

Interest. The total interest is the amount that would be earned on the balance of the previous
year. Thus, the spreadsheet projects that during fiscal year 1994 (from October 1, 1993 through
September 30, 1994) an endowment would earn $2.81 million on an initial balance of $40.25
million. The total interest composed of two sub-parts: interest due to inflation, and "real"
interest.

Inflation. Changes in an endowment balance due to inflation create the illusion of growth,
but the growth is not "real". That is, if a particular restoration option costs $1.00 million today,
then after a year of 5% inflation, that same study will probably cost the trustees $1.05 million.
That extra $50,000 does not buy anything more, it is just the amount of money needed to keep
pace with the general level of price increases. Thus, the growth in the endowment balance
needed to keep pace with inflation is not "real" growth. To forecast the "real" changes in the
endowment balance, we must use a forecast of inflation.

The Alaska Department of Revenue forecasts inflation as part of its twice-annual revenue
forecast. The most recent forecast is the Fall 1992 Revenue Forecast. Their inflation forecast is
reprinted below.

Because the state forecasts inflation according to the state fiscal year, July 1 to June 30th, it is
necessary to adapt the forecast to the federal fiscal year. The table below displays that adaption
assuming a constant annual inflation rate (i.e., the federal fiscal year forecast assumes nine
months one year's rate, and three months at the next year's rate).
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Table 2. Inflation Rate Forecast
Alaska Department of Revenue, Fall 1992 Revenue Forecast

AK Department of Revenue (Adapted from AK DOR)
Inflation Rate Inflation Rate

Fiscal Year by State FY by Federal FY
Low Mid High Low Mid High

1993 2.56% 3.39% 4.33% 2.58% 3.46% 4.39%
1994 2.62% 3.67% 4.56% 2.62% 3.67% 4.56%
1995 2.62% 3.67% 4.56% 2.68% 3.71% 4.63%
1996 2.85% 3.81% 4.84% 2.85% 3.81% 4.84%
1997 2.85% 3.81% 4.84% 2.85% 3.81% 4.84%
1998 2.85% 3.81% 4.84% 2.85% 3.81% 4.84%
1999 2.85% 3.81% 4.84% 2.85% 3.81% 4.84%
2000 2.85% 3.81% 4.84% 2.90% 3.84% 4.88%
2001 3.04% 3.94% 5.01% 3.04% 3.94% 5.01%
2002 3.04% 3.94% 5.01% 3.04% 3.94% 5.01%
2003 3.04% 3.94% 5.01% 3.04% 3.94% 5.01%
2004 3.04% 3.94% 5.01% 3.04% 3.94% 5.01%
2005 & beyond 3.04% 3.94% 5.01% 3.04% 3.94% 5.01%

This analysis uses the Alaska Department of Revenue mid-range forecast as the most-likely
forecast of inflation.

Real Rate ofReturn. The real rate of return (or real interest) is the rate above of interest
earned above and beyond inflation. The Alaska Permanent Fund Corporation forecasts real
rate of return for the permanent fund. They use a goal of 3% per year as their target rate of
increase, but forecast real return at 3.6% for state fiscal years 1994 through 1997 and 3% per
year thereafter.7

Table 3 summarizes the interest rate assumptions used for the spreadsheets.

7 An Alaskan's Guide to the Permanent Fund, Edition No.5, September 30, 1992; Page 9.
And Jim Kelly, Research & Liaison Officer, Alaska Permanent Fund Corporation, Personal
Communication, November 1992; And Alaska Permanent Fund Corporation, February 1992
Financial Statements, pages 4 and 5.
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Table 3. Assumptions Common to Endowment Calculations

Beginning Balance Analysis (figures in million $)

Balance as of December 1, 1993
Interest through July 1,1993

Projected Balance as of July 1, 1993
Interest through October 1, 1993

Projected Balance as of October 1, 1993 (before other deposits)

Additions Balance
$31.4

$1.1
$32.5

$0.0015
$32.5

Interest Rate Analysis
Assumptions

Real Rate of Return
* Use the same rate assumed by the Alaska Permanent Fund Corporation
* 3.6%/yr through FY 97; 3%/yr thereafter (State FY ends June 30th; Adjustment for Federal FY)

Inflation Rate
* Taken from the Alaska Department of Revenue Long-range Fiscal Model,
* Fall 1992 Mid-range Forecast Assumptions (State FY; adjustment for Federal FY)

Interest Rate
* Annual Interest Rate =(Inflation Rate) + (Real Rate of Return)

ANALYSIS Deflator
Year Annual Rate by State Fiscal Year Annual Rate by US Fiscal Year by US Fiscal Year

Real Rate Inflation Interest Real Rate Inflation Interest Base = Oct. 1, 1993
1992 3.09%
1993 3.60% 3.39% 6.99% 3.60% 3.46% 7.06%
1994 3.60% 3.67% 7.27% 3.60% 3.67% 7.27% 1.0000
1995 3.60% 3.67% 7.27% 3.60% 3.71% 7.31% 0.9646
1996 3.60% 3.81% 7.41% 3.60% 3.81% 7.41% 0.9301
1997 3.60% 3.81% 7.41% 3.60% 3.81% 7.41% 0.8960
1998 3.00% 3.81% 6.81% 3.15% 3.81% 6.81% 0.8631
1999 3.00% 3.81% 6.81% 3.00% 3.81% 6.81% 0.8314
2000 3.00% 3.81% 6.81% 3.00% 3.84% 6.84% 0.8009
2001 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7713
2002 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7420
2003 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7139
2004 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.6869
2005 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.6608

0.6358
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Balance. The endowment balance is the previous year's balance plus that year's deposits, that
year's total interest, and minus that year's spending. The column labeled "Balance, Nominal
Dollars" shows the amount that the endowment is forecast to actually hold in the bank. The
column labeled "Balance, 1993 dollars" shows the value of that amount at the October 1, 1993
price levels using the inflation forecast explained above. The column shows that in the
unrealistic case that all funds are put into an endowment and the Trustees do not spend any
further money for restoration until Fiscal Year 2003, the endowment will hold almost $893.65
million. And that balance will be worth approximately $594.9 million in 1993 dollars.

Spreadsheet #1 explained the financial calculations by assuming no spending. It is an unrealistic
example to explain the basic financial calculations. Spreadsheet #2 uses another extreme
example to show the effects of inflation-proofing. It makes the unrealistic assumption that all
funds are put into the endowment, but that it assumes constant annual spending (that is, it
calculates the maximum amount of real spending that could be sustained forever). That amount
of spending is more than is justified by real interest income in the early years, and the annual
expenditures are not fully funded by inflation-proofed interested until the last deposit is made
on September 30, 2001. In this case, it shows the Trustees could sustain $13.29 million (in 1993
dollars) forever.
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Spreadsheet #2. Maximum Endowment, Constant Annual Spending

Endowment Spreadsheet (All figures in Million $)
Payments Reimburse- Deposits Interest Balance Spending Spending

from ments Prior to Oct 1 of Year Nominal 1993 Nominal 1993
FISCAL YEAR Exxon to Gvts Amount Total Inflation Real Dollars Dollars Dollars Dollars

1993 (Beginning Oct. 1 1992) Initial Balance (October 1, 1993) i $32.48 $32.48
1994 (Beginning Oct. 1 1993) $100.0 $30.0 $70.0 See note below table $89.19 $89.19 $13.29 $13.29
1995 (Beginning Oct. 1 1994) $70.0 $30.0 $40.0 $6.42 $3.21 $3.21 $121.84 $117.60 $13.77 $13.29
1996 (Beginning Oct. 1 1995) $70.0 $30.0 $40.0 $8.86 $4.47 $4.39 $156.41 $145.63 $14.28 $13.29

1997 (Beginning Oct. 1 1996) $70.0 $70.0 $11.54 $5.90 $5.63 $223.13 $200.20 $14.82 $13.29
1998 (Beginning Oct. 1 1997) $70.0 $70.0 $16.53 $8.50 $8.03 $294.29 $254.35 $15.38 $13.29
1999 (Beginning Oct. 1 1998) $70.0 $70.0 $20.48 $11.21 $9.27 $368.80 $307.05 $15.97 $13.29
2000 (Beginning Oct. 1 1999) $70.0 $70.0 $25.12 $14.05 $11.06 $447.34 $358.77 $16.58 $13.29
2001 (Beginning Oct. 1 2000) $70.0 $70.0 $30.46 $17.04 $13.42 $530.60 $409.92 $17.21 $13.29
2002 (Beginning Oct. 1 2001 ) $70.0 $70.0 $36.65 $20.73 $15.92 $619.37 $460.51 $17.88 $13.29
2003 (Beginning Oct. 1 2002) $42.98 $24.40 $18.58 $643.77 $460.51 $18.58 $13.29
2004 (Beginning Oct. 1 2003) $44.68 $25.36 $19.31 $669.13 $460.51 $19.31 $13.29
2005 (Beginning Oct. 1 2004) $46.44 $26.36 $20.07 $695.50 $460.51 $20.07 $13.29

Note: Interest prior to October 1, 1993 is included in the initial, October 1, 1993 balance of:
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ENDOWMENT PROPOSALS FOR PUBLIC REVIEW

This section combines concepts and financial assumptions to describe endowment proposals
recommended for public review. It repeats much of the explanation in the summary, but adds
more detailed financial calculations.

OPERATION AND MAINTENANCE ENDOWMENT. This proposal assumes that principal is
set aside to generate income sufficient to cover the annual costs of those options that continue
beyond ten years. For each million 1993 dollars of perpetual, annual earnings required for
operation and maintenance, approximately $35.5 million must be deposited as principal to the
endowment.8 The actual amount of money needed will change with each alternative. The
amount required will be determined for each alternative. (That is, if an alternative includes
more projects that continue past the ten-year horizon, it would require a large endowment to
provide the on-going operation and maintenance funds. For example, an operation and
maintenance endowment might have to be larger to fund the on-going costs of Alternative #6
than of Alternative #3.

Spreadsheet #3 shows the relationship between the endowment earnings and principal.
Endowment spending is shown in constant, 1993 dollars.

This proposal assumes that the endowment has a perpetual life. It also assumes that as the
initial spending for an option is allocated, the Trustees will also allocate to the endowment
enough principal to assure funding of the on-going operation and maintenance costs.

8 Because of inflation, this relationship changes in depending on when the deposit is made.
The $35.5 million figure assumes 50% is deposited in the 1994 federal fiscal year and the
remaining amount is split between the 1995 and 1996 fiscal years. At high levels of deposits,
this relationship changes somewhat because the deposits must be spread to late years of the
settlement.
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Spreadsheet #3. Summary Spreadsheet for Operation and Maintenance, or Research and Monitoring
Endowments

Summary: Financial Calculations for Example Operation and Maintenance, or Research and Monitoring Endowments

Total Deposits = $50.0 $100.0 $150.0 $200.0
Deposits Spending Deposits Spending Deposits Spending Deposits Spending

Fiscal Year (Nominal) (1993 $) (Nominal) (1993 $) (Nominal) (1993 $) (Nominal) (1993 $)
1993
1994 $25.0 $0.00 $50.0 $0.00 $75.0 $0.00 $75.0 $0.00
1995 $12.5 $0.87 $25.0 $1.74 $37.5 $2.61 $25.0 $2.61
1996 $12.5 $1.29 $25.0 $2.57 $37.5 $3.86 $25.0 $3.44
1997 $0.0 $1.69 $0.0 $3.38 $0.0 $5.07 $25.0 $4.25
1998 $0.0 $1.69 $0.0 $3.38 $0.0 $5.07 $25.0 $5.02
1999 $0.0 $1.48 $0.0 $2.96 $0.0 $4.43 $25.0 $5.05
2000 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.41
2001 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.41
2002 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.41
2003 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.40
2004 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.40
2005 $0.0 $1.41 $0.0 $2.81 $0.0 $4.22 $0.0 $5.40



RESEARCH AND MONITORING ENDOWMENT. One proposal is to establish the Exxon
Valdez Marine Sciences Endowment dedicated to long-term baseline marine research. The need
for monitoring the status of spill-affected ecosystems will go on for a long time, perhaps forever.
According to one proposal, "Given the infant status of restoration ecology, continual assessment
of our efforts to restore Prince William sound and other areas is essential. Even if the
cumulative wisdom gained by establishing a research endowment consists of no more than
learning how nature heals itself, that knowledge will be unprecedented and priceless.'19

Many groups are conducting important scientific research in i\laskan marine environments.
Public and private universities, non-profit scientific groups, state and federal agencies, and
individuals are all conducting research. Some of this research is funded from settlement monies,
other from outside sources. A research endowment provides an opportunity to coordinate the
long-term research into marine oil-spill affected environment. It provides a constant funding
source and a single coordinating location to ensure that the range of basic research questions
are addressed.

A research and monitoring endowment could be applied separately or in combination with the
maintenance endowment described previously.

Amount ofMoney. I am unsure how much money this endowment would require. I assume it
would be somewhere in the neighborhood of $75 - $150 million. This analysis assumed that
once established, the endowment should produce a steady flow of spending; that is, the same (in
real terms) year after year.

Governing Board & Endowment Life. Spending decisions could be made either by a distinct
governing board or by the Trustees. The decision depends, in part, on how much of the
endowment purpose is constrained by the endowment charter. This proposal assume a
perpetual life to the endowment.

Financial Cakulations. The financial calculations for this endowment are the same as for the
operation and maintenance endowment. The amount of money may be different, but the range
is given in Spreadsheet #3.

9 Proposed Restoration Option; Exxon Valdez Manne Sciences Endowment; State Senator
Arliss Sturgulewski; August 24, 1992; page 3.

Draft for RPWG, RT Review - 17 - December 22, 1992



FULL ENDOWMENT WITH LARGE-PROJECT WITHDRAWALS. This proposal assumes that
the entire settlement is transferred to an endowment, but that large one-time projects such as
land purchases are made from the principal of the endowment, and the remainder of the annual
work projects are funded from annual earnings. In this way, the endowment would fund the full
range of restoration decisions facing the trustees today. This endowment is a savings plan
trading off today's spending to fund future restoration.

Governing Board & Endowment Life. In this proposal, the Trustees are the governing board, and
the endowment has a perpetual life.

Pattern of Spending. Once established, an endowment should produce a steady flow of spending;
that is, the same (in real terms) year after year. A constant level of spending, however, is more
than the amount justified by real interest income in the early years, and the annual expenditures
would not be fully funded by interest (after inflation-proofing) until the last deposit is made on
September 30, 2001. The maximum amount of levelized spending that the endowment could
sustain is $13.29 million per year in constant 1993 dollars.

Large-project Spending. Spending for large projects such as land purchases or other significant
one-time expenses could be made either by taking it out of the annual earnings for more than
one year, or by taking it from principal, thereby reducing the annual earnings for future years.

Financial Calculations. There is a trade-off between the amount of money spent withdrawn from
principal and the endowment earnings. The more money taken from the principal, the smaller
the endowment balance, and the less the amount that will be available for spending each year
from the endowment. This relationship is shown in the table below. The table shows that if all
funds are put into the endowment, and none are spend for projects that reduce the endowment
principal, the Trustees could sustain $13.29 million (in 1993 dollars) forever. If, say, $100
million were withdrawn from principal for near-term large-project spending and not put into the
endowment, then the endowment would produce $10.56 million (constant 1993 dollars) for
perpetual annual spending. If $200 million were withheld from the endowment, the endowment
would produce $8.59 million (1993 dollars).

These calculations are somewhat sensitive timing of the principal withdrawals. The sooner the
withdrawals are made, the greater effect on the annual inflation-proofed earnings.
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Table 4. Endowment Spending and Withdrawals from Principal

Amount Withdrawn Spending Available Endowment
from Principal from Endowment

Percent Percent
of Funds Millions (Millions of 1993 $) Millions of Funds

0% $0 $13.29 $600 100%
8% $50 $11.93 $560 92%

16% $100 $10.56 $510 84%
25% $150 $9.77 $460 75%
33% $200 $8.59 $410 67%
41% $250 $7.41 $360 59%
49% $300 $6.24 $310 51%
57% $350 $5.06 $260 43%
66% $400 $4.12 $210 34%
74% $450 $3.06 $160 26%
82% $500 $1.92 $110 18%

100% $600 $0.00 $0 0%

Spreadsheets #4 and #5 shows the example cases in which $100 and $200 are withdrawn from
principal for whatever reasons. Table 4, above, was built up from spreadsheets like these two.
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Spreadsheet #4. Full Endowment, $100 Million Withdrawn from Principal

Endowment Spreadsheet (All figures in Million $)
Payments Reimburse- Deposits Interest Balance Spending Spending

from ments Prior to Oct 1 of Year Nominal 1993 Nominal 1993
FISCAL YEAR Exxon to Gvts Amount Total Inflation Real Dollars Dollars Dollars Dollars

1993 (Beginning Oct. 1 1992) Initial Balance (October 1, 1993) i $32.48 $32.48
1994 (Beginning Oct. 1 1993) $100.0 $30.0 $70.0 See note below table $41.92 $41.92 $10.56 $10.56
1995 (Beginning Oct. 1 1994) $70.0 $30.0 $40.0 $3.02 $1.51 $1.51 $48.99 $47.29 $10.95 $10.56
1996 (Beginning Oct. 1 1995) $70.0 $30.0 $40.0 $3.56 $1.80 $1.76 $56.20 $52.33 $11.35 $10.56

1997 (Beginning Oct. 1 1996) $70.0 $70.0 $4.14 $2.12 $2.02 $118.57 $106.38 $11.78 $10.56
1998 (Beginning Oct. 1 1997) $70.0 $70.0 $8.79 $4.52 $4.27 $185.14 $160.01 $12.22 $10.56
1999 (Beginning Oct. 1 1998) $70.0 $70.0 $12.89 $7.05 $5.83 $255.33 $212.58 $12.69 $10.56
2000 (Beginning Oct. 1 1999) $70.0 $70.0 $17.39 $9.73 $7.66 $329.55 $264.30 $13.17 $10.56
2001 (Beginning Oct. 1 2000) $70.0 $70.0 $22.44 $12.56 $9.89 $408.31 $315.45 $13.67 $10.56
2002 (Beginning Oct. 1 2001 ) $70.0 $70.0 $28.20 $15.95 $12.25 $492.31 $366.04 $14.21 $10.56
2003 (Beginning Oct. 1 2002) $34.17 $19.40 $14.77 $511.71 $366.04 $14.77 $10.56
2004 (Beginning Oct. 1 2003) $35.51 $20.16 $15.35 $531.87 $366.04 $15.35 $10.56
2005 (Beginning Oct. 1 2004) $36.91 $20.96 $15.96 $552.82 $366.04 $15.96 $10.56

Note: Interest prior to October 1, 1993 is included in the initial, October 1, 1993 balance of:
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Spreadsheet #5. Full Endowment, $200 Million Withdrawn from Principal

Endowment Spreadsheet (All figures in Million $)
Payments Reimburse- Deposits Interest Balance Spending Spending

from ments Prior to Oct 1 of Year Nominal 1993 Nominal 1993
FISCAL YEAR Exxon to Gvts Amount Total Inflation Real Dollars Dollars Dollars Dollars

1993 (Beginning Oct. 1 1992) Initial Balance (October 1, 1993) i $32.48 $32.48
1994 (Beginning Oct. 1 1993) $100.0 $30.0 $70.0 See note below table $53.89 $53.89 $8.59 $8.59
1995 (Beginning Oct. 1 1994) $70.0 $30.0 $40.0 $3.88 $1.94 $1.94 $68.87 $66.48 $8.90 $8.59
1996 (Beginning Oct. 1 1995) $70.0 $30.0 $40.0 $5.01 $2.53 $2.48 $84.65 $78.82 $9.23 $8.59

1997 (Beginning Oct. 1 1996) $70.0 $70.0 $6.24 $3.20 $3.05 $121.32 $108.85 $9.57 $8.59
1998 (Beginning Oct. 1 1997) $70.0 $70.0 $8.99 $4.62 $4.37 $160.37 $138.61 $9.94 $8.59
1999 (Beginning Oct. 1 1998) $70.0 $70.0 $11.16 $6.11 $5.05 $201.22 $167.53 $10.32 $8.59
2000 (Beginning Oct. 1 1999) $70.0 $70.0 $13.70 $7.67 $6.04 $244.21 $195.86 $10.71 $8.59
2001 (Beginning Oct. 1 2000) $70.0 $70.0 $16.63 $9.30 $7.33 $319.72 $247.01 $11.12 $8.59
2002 (Beginning Oct. 1 2001 ) $70.0 $70.0 $22.08 $12.49 $9.59 $400.25 $297.59 $11.55 $8.59
2003 (Beginning Oct. 1 2002) $27.78 $15.77 $12.01 $416.02 $297.59 $12.01 $8.59
2004 (Beginning Oct. 1 2003) $28.87 $16.39 $12.48 $432.41 $297.59 $12.48 $8.59
2005 (Beginning Oct. 1 2004) $30.01 $17.04 $12.97 $449.45 $297.59 $12.97 $8.59

Note: Interest prior to October 1, 1993 is included in the initial, October 1, 1993 balance of:
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Spreadsheet #6. Assumptions Common to All Endowment Calculations

Beginning Balance Analysis (figures in million $)

Balance as of December 1, 1993
Interest through July 1, 1993

Projected Balance as of July 1, 1993
Interest through October 1, 1993

Projected Balance as of October 1, 1993 (before other deposits)

Additions Balance
$31.4

$1.1
$32.5

$0.0015
$32.5

Interest Rate Analysis
Assumptions

Real Rate of Return
* Use the same rate assumed by the Alaska Permanent Fund Corporation
* 3.6%/yr through FY 97; 3%/yr thereafter (State FY ends June 30th; Adjustment for Federal FY)

Inflation Rate
* Taken from the Alaska Department of Revenue Long-range Fiscal Model,
* Fall 1992 Mid-range Forecast Assumptions (State FY; adjustment for Federal FY)

Interest Rate
* Annual Interest Rate = (Inflation Rate) + (Real Rate of Return)

ANALYSIS Deflator
Year Annual Rate by State Fiscal Year Annual Rate by US Fiscal Year by US Fiscal Year

Real Rate Inflation Interest Real Rate Inflation Interest Base =Oct. 1, 1993
1992 3.09%
1993 3.60% 3.39% 6.99% 3.60% 3.46% 7.06%
1994 3.60% 3.67% 7.27% 3.60% 3.67% 7.27% 1.0000
1995 3.60% 3.67% 7.27% 3.60% 3.71% 7.31% 0.9646
1996 3.60% 3.81% 7.41% 3.60% 3.81% 7.41% 0.9301
1997 3.60% 3.81% 7.41% 3.60% 3.81% 7.41% 0.8960
1998 3.00% 3.81% 6.81% 3.15% 3.81% 6.81% 0.8631
1999 3.00% 3.81% 6.81% 3.00% 3.81% 6.81% 0.8314
2000 3.00% 3.81% 6.81% 3.00% 3.84% 6.84% 0.8009
2001 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7713
2002 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7420
2003 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.7139

2004 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.6869
2005 3.00% 3.94% 6.94% 3.00% 3.94% 6.94% 0.6608

0.6358
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July 13, 1992

RPWG ISSUE STATEMENfS AND CO:MMENfS

1. TIMELINESS OF RESTORATION, INCLUDING CRITICAL LAND ACQUISI
TION, IS IMPORTANT AND MAY HAVE AN EFFECT ON HOW A RESOURCE OR
SERVICE WILL RECOVER.

Seems like the 1993 work should be started on now. (1)

The 1992 Work Plan seems almost futile. (1)

People want to put money directly back into restoration as quickly as possible.
(1 )

Appears to be a lot of willingness to put money into things which had a greater
urgency. ( 1 )

Suggest that a reasonable time frame be established within which recovery is
desirable. (1)

The impacted resources need to recover now and need protection from further
damage. (1)

The fact that NRDA studies are incomplete and should be continued must not be
used as an excuse to delay the initiation of restoration options. (1)

Uncertainty concerning the rate and degree of natural recovery should not be used
as an excuse to delay restoration. (1)

Acquire protection in a timely manner. (1)

Importance of starting now/soon. (1)

Disagrees with having unanimous approval of the six Trustee Council members for
the final 15 members of the Public Advisory Group; a 4-member approval would be
sufficient; getting different disciplines involved is necessary. (1)

EVOS TC has done nothing. (1)

Trustees should implement imminent threat process to immediately identify and act
to acquire threatened habitats. (3)

The imminent threat protection process is inadequate and should already be
underway. ( 1)

Immediately protect areas that are under an imminent threat. (1)

Imminent threat protection process needs to begin immediately. (1)

Imminent threat protection process needs to be better promoted within the
Restoration Framework to fast track acquiring and protecting habitat. (1)

The "imminent threat process" is important for determining acquisition
priorities. (4)
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2. CONSIDER THE PROS AND CONS OF ADDITIONAL CLEAN-UP ACTIVITIES.

Bioremediation did not help. (1)

Didn' t agree with the steam cleaning which was killing some of the survivors (eel
grasses). (1)

Has gone out in his boat and seen oil still pouring out; wants to know if any
more removal and cleanup will be done. (1)

Area is still subject to major oil impact; in order to restore property, the oil
has to still be removed. (1)

Little effort should be given to removing remaining oil on beaches. (1)

More cleanup should be done (shellfish); Exxon should be required to clean oiled
mussels. (1)

There is an impression that they did not get oil that is still out there. (1)

3 • CONSIDER CONTINUATION OR INITIATION OF ADDITIONAL INJURY
ASSESSMENT STUDIES TO PROVIDE INFORMATION AT ALL STAGES OF THE
RESTORATION PROCESS FOR ALL INJURED RESOURCES AND SERVICES TO
(1) EVALUATE NEED FOR PRESENT AND FUTURE RESTORATION AND (2)
EVALUATE EFFECTIVENESS OF RESTORATION.

There were a number of commercial fisheries projects which had merit; the public
has not been presented with a full range of possibilities and has been given a
distilled version. (1)

Doesn't see any projects having to do with identification of replacing injured
services; nothing categorizes what resource services were injured and what the
options are for replacing these services. (1)

Was very disappointed with paying back state and federal agencies; money should
be used for more critical things, such as herring studies and habitat acquisi
tion. (1)

All proposals on lost resource services were rejected by the Trustees. (1)

There are some valuable fisheries projects that could occur. (1)

Wants a strong adherence that there was some damage here due to the spill; tying
the injury to the spill should be a strong criteria. (1)

There was not a lot on shellfish, particularly spot shrimp, discussed in the
framework document. (1)

The feeding grounds have changed and they are seeing more aggressive fish. (1)

There was no money appropriated to study shellfish in the Sound; would like some
restoration money put into this study. (1)

The threatened species that were affected by the oil spill should be looked at;
Fish and Wildlife has gotten close to identifying these species, four mammals and
three birds. (1)

Statements on stellar sea lions are not accurate. (1)
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Is very concerned about the stellar sea lions; wants a better job done on the
results from these studies; there is very little mentioned in the framework
document regarding this species. (1)

Would like to see more work done on assessing the stellar sea lions and why this
species is being given up on so soon. (1)

Glacier Bay has a study to look at impacts on harbor seals from disturbance. (1)

There were no economic studies done after the Exxon Valdez spill in regard to
tourism; she did a survey of disbursed recreation and the tourism businesses in
Prince William Sound; none of them were contacted for any economic survey. (1)

Understands
assessment.

from
(1)

the Trustees that they were not doing any more damage

Not all resources studied are listed in the summary of injury. (1)

Dall porpoise is not being studied on a regular basis; those who have a charter
business have noticed some porpoise are missing; from a tourism and recreation
point of view, a picture of the porpoise is worth money; feels left out on this
resource. ( 1 )

Wild deer studies should be considered. (1)

Focus should be on doing something with a resource that can be helped. (1)

There is a need for archaeological assessment and protection. (1)

There is still a question of the health of clams and the system in general. (1)

Should look at what could have been done better; thinks a lot has been left out.
(1 )

Current technology does not allow an accurate assessment. (1)

Some analysis of herring and clam resources is needed. (1)

Further analysis on protection of artifacts needs to be examined. (1)

Was disappointed that a couple of high priority projects were deleted; would like
to see these two projects funded out of the 1992 funds. (1)

Presented a concept by Dr. Sylvia Earl - not much has changed in scientific
techniques; there is a lot of potential for the money to change the course of
knowledge and do some unconventional things; would like to see some input into
new ways of collecting information. (1)

Thinks the Restoration Framework document is off to a real good start, but there
is one glaring omission, the impact on human resources. (1)

Concerned about how traditional clam areas are being assessed. (1)

Concerned about cultural artifacts which are irreplaceable and the damage from
the spill. (1)

Would like more issues addressed on ongoing health of the environment and ongoing
populations. (1)
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Assessment and Quality Assurance of Shellfish Resources. (1)

Enhancement of the Pacific Herring in Uyak Bay. (1)

The point is if no work is done, then there is no recommendation for this area,
which is a Catch 22 situation. (1)

Need some chum salmon work done on the outer coast but won't know until next year
if they were drastically affected. (1)

He is a commercial seiner and there appears to be no recommendation for
restoration in the outer coast. (2)

There has not been enough time to do the required study. (1)

Considerable damage was done to the sea lions. (1)

There should be some concentration on the sea lions' food supply. (1)

Prince William Sound regulars state that there are far fewer harbor porpoises and
Dall porpoises in the spill area. (1)

No discussion is given to the inability to measure or assess injury to some
resources; must recognize that we will be unable to quantify the damages in some
areas. (2)

The definition of injuries should be flexible enough to include possible spill
injuries which are not yet documented with certainty. (1)

Trustees continue to ignore the imminent threats to archeological/cultural
resources. ( 1)

Injuries to resources and services should not be categorized as 'significant' or
'insignificant' since there is insufficient data to make this distinction. (1)

There is not enough emphasis on describing and quantifying injuries to services.
(1)

Must continue to explore full range of damages. (1)

There is some resource damage in species not studied. (1)

Continue to include new information as process matures and restoration is done.
(1 )

There is no discussion of resources that may have been damaged but were not
studied. ( 1 )

Relatively little attention has been given to effects on National Park Resources.
(1)

Archeological resources are significant on both public and private lands and
should be studied and monitored on both. (1)

Too much emphasis is given to commercial fish studies and not enough consider
ation to other species and intrinsic values such as wilderness. (1)

Injuries to services were not adequately represented in NRDA studies (2).
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Continue NRDA work as appropriate; don't artificially stop. (1)

The need to assess effects on archaeological resources. (1)

NRDA should be done carefully and thoroughly. (1)

"... the framework is much too inflexible .•• the restoration phase should not be
limited by the inability to detect impacts." As the science improves, the
knowledge of impacts will improve and restoration should respond. (1)

Reduce some studies to monitoring status but keep them going. (1)

The need to continue damage assessment. (1)

It is necessary to assess and restore archeological/cultural resources. (2)

Archeological resources need immediate evaluation and planning in order to
provide adequate protection to sites. (2)

Further synthesis of effects on coastal, riverine, and upland habitats and the
array of species they support is needed. (1)

The most beneficial use of settlement monies is for continued research activities
that will help us learn about the spill. (1)

4. LONG TERM, COMPREHENSIVE, SCIENTIFIC MONITORING AND BASIC
RESEARCH, INCLUDING COLLECTION OF BASELINE DATA, MAY BE
CRITICAL IN ASSESSING LATENT AND SUBLETHAL OIL SPILL INJURIES,
RATE OF RECOVERY, AND LONG-TERM HEALTH AND MANAGEMENT OF
AFFECTED EpOSYSTEMS.

Acquisition is not the only option; every public testimony meeting has had strong
support for resource research. (1)

Would like to reiterate overall that continued emphasis on scientific study and
monitoring is unnecessary; any further study on wildlife and bird species is
unnecessary; foxes should be eliminated; there should be continued emphasis on
the acquisition and replacement of lands, which will be the thrust of the next
five years. (1)

Some baseline data in terms of natural loss is needed to compare to the future;
could build off existing systems and increase capabilities to do monitoring; need
a laboratory locally for capability to do analysis of clam and fish to determine
oil contamination; $1 million was spent to get answers on the clams. (1)

Support basic research. (1)

Adequate recovery should reflect that monitoring will continue to assure that
further injury wasn't detected or arise later as a result of latent injury or
complex ecological interactions. (1)

How do we determine naturally operating relationships of ecosystems without
baseline information on injured resources. (1)

Continued research and monitoring over time needs to be reviewed for relevance
on a periodic basis. (1)

Long-term recovery monitoring should comprehensively approach the entire
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ecosystem. (5)

Long-term monitoring is important. (2)

Food web relationships need greater attention. (1)

Definition of injury should cover more than population level effects, i. e.
degradation of habitats and sub-lethal effects. (1)

Birds, marine mammals, invertebrates and other non-game species need to be
monitored as a significant part of the ecosystem. (1)

Monitoring should include representatives from enough guilds and habitats to
monitor the health of all injured ecosystems (1).

Additional baseline information needs to be obtained to better understand injured
species and ecosystems (2).

The most beneficial use of settlement monies is an environmental monitoring
program for the region that will ensure we have the baseline data necessary to
better understand the ecosystem's interdependencies. (1)

Each research and monitoring proposal should be within an approved scientific
design (see notes in letter 920604114 statement 24). (1)

The need for long-term and comprehensive monitoring. (3)

Monitoring programs are dominated by commercially valuable species and need to
give equal consideration to all species and ecosystems. (1)

All species should be equally considered in comprehensive monitoring programs.
(1 )

The need to see that what is monitored is not dominated by commercial species.
(1)

Baseline environmental data should be acquired. (1)

Sublethal effects should be monitored. (1)

Designate and protect "bench mark" monitoring sites.
comprehensive. (1)

Long-term monitoring,

Asked for clarification of what is meant by enhancement as it applies to
services. (1)

Some people are very concerned about enhancement to recreation; concerned that
the level of recreation will be changed in the name of enhancement. (1)

The Restoration Framework fails to recognize the importance of the "whole"
coastal forest ecosystem, including old growth forest, to number of damaged
species. (1)

Beyond restoration, resources should be enhanced under the settlement. (1)

On-going management and long-term health of ecosystems need to be given equal
priority. (1)

There is no justification for ignoring the damage to a resource or service, just
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because some people judge that it ultimately has or will recover to pre-spill
condition or population size. (1)

The goal of restoration should be permanent improvements in environmental
protection for the sake of the people and the environment. (1)

After a resource is restored, restoration should continue to include maintenance
of the resource. (1)

Restoration should not stop once a particular resource or service is judged to
be returned to pre-spill level. (1)

Restoration plans should consider the health of entire ecosystems. (1)

Enhance fish and shellfish, including habitat improvement. (1)

Restoration of wild salmonids. Enhance habitat for spawning. (1)

Establish new salmon runs. (1)

5. DESIGNATION OF WILDERNESS AREAS, MARINE SANCTUARIES OR OTHER
SPECIAL MANAGEMENT AREAS AND PRESERVATION OF WILDERNESS
QUALITIES AND CRITICAL HABITAT VALUES MAY FACILITATE RESTORA
TION OF INJURED RESOURCES AND SERVICES.

Has put together a committee to work on proposals for a Prince William Sound
marine sanctuary. (1)

Wilderness qualities should be protected. (2)

An option considering wilderness classification could reduce long-term management
opportunities. (1)

Include USFS in discussions on protecting marine areas adjacent to Chugach
National Forest. (1)

The need to develop a National Marine Sanctuary. (1)

Chugach National Forest to National Recreation Area or Wilderness Area. (1)

Do not establish "special management area." (1)

6. CONSIDER THE VALUE OF INFORMATION DISSEMINATION, EDUCATION,
INTERPRETATION AND MEANINGFUL PUBLIC PARTICIPATION IN RESTORA
TION PLANNING AND PUBLIC UNDERSTANDING OF RESTORATION.

Requested that contingent valuation of economic studies be released. (1)

Concerned about what was in the Work Plan for funding and that they are only
getting a small snapshot of the total; seems they are rather arbitrarily sorted
through; not sure there was any real peer review. (1)

There is so much paperwork involved in this process and people are being
overwhelmed with NEPA. (1)

Encouraged the Public Participation group to keep coming out to the communities
to explain materials. (1)
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The transcripts of these meetings should be made available to the public with
monthly updates of meetings held, attendance and a general reflection of the
meeting. (1)

DNR and the Forest Service should be the source of more information. (1)

It is very disturbing that through this entire process there have been no maps.
(1)

Agrees that the mapping projects have not been distributed through this process.
(1 )

One method of distributing the damage assessment information would be to have
copies left at major copy centers and advising the public. (1)

There should be a fold out map which traces the flow of the oil spill; the
framework document contains some excellent coverage, but more information is
needed on locations. (1)

The lines showing oiling need to be modified to be more accurate; it is
misleading. (1)

Would take money from her budget to have a representative attend the symposium.
(1 )

Need to spread the word to the community of how far this process has gone. (1)

A symposium will be very helpful to get questions answered about why decisions
were made the way they were; it is necessary to get up to speed; the reports will
generate questions to the professionals regarding process and substance; would
like one symposium per month to focus on disciplines. (1)

Put out a proposal for a brochure to go to charter boat operators for minimizing
the disturbance to wildlife, which would not cost much. (1)

Has tried to get out flyers on how to prevent oil spills on a boat. (1)

Wants public input into EIS's; not quite sure how to feed this into the comment
process. ( 1)

Not all resources studied are listed in the summary of injury. (1)

One problem is that they have not had time to review the reports and most of the
people have not seen them. (1)

Can't figure out if the studies being kept from the public show that the
resources are contaminated more than they are being told; would like to know what
is dangerous now and long term. (1)

Hasn't read all the information but wants to say don't forget about Kodiak. (1)

The amount of information is intimidating. (1)

A suggestion was made to index the framework with areas of concern alphabetically
and regionally. (1)

Another suggestion is information should be sent to areas where projects will
take place. (1)
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Wants more digestible documents that the public can grasp. (1)

Would like more emphasis on cultural artifacts. (1)

An important concern is fecundity of all resources. (1)

Would like to file some complaints; the documents are very hard to understand;
the public will not be able to grasp what is going on. (1)

Scientific release of information will tell (a) if anyone did the analysis and
b) what the analysis said. (1)

Felt he was asked for comments without being given scientific information. (1)

Use restoration funds prudently to manage controversy about resource development,
preservation and use. (1)

Information on injury needs to assess damages and impacts to resources and
economy. (1)

Produce user-friendly synopsis of injury. (1)

Meaningful comment impossible without unrestricted access to data. (1)

It is difficult for the public to evaluate project funding information because
sufficient information from all research and studies is not yet broadly available
for public review. (1)

Use consistent descriptions of impacts for better public understanding. (1)

Make the State of Alaska economic studies available so the cost-benefit can be
determined and understood by the public. (1)

Public needs access to all scientific data. (1)

Release state economic data. (1)

Economic studies must be released in order to assess spill impacts. (1)

state and federal governments have failed to release economic studies of damages.
(1)

Public needs to be kept informed as new studies become available. (1)

It is difficult for the public to evaluate project funding information because
sufficient information from all research and studies is not yet broadly available
for public review. (1)

Thinks there is a profound paradox in that the Trustees are slowing down the
process. (1)

Comments from API and Exxon regarding damages were similar and seem to attempt
to dismiss financial liability of the spill. Trustees are opening themselves up
to huge political liability by playing into Exxon's hands. (1)

The Trustee Council needs to visit this area before they can make any real
decisions. (1)

Senior high school classes should be encouraged to attend these meetings because
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they will be the ones dealing with these issues in the future; this is a good
resource to tap into. (1)

The public needs to see what the Trustee Council has rejected to make them
accountable to the public. (1)

Seems the plan doesn't come close to covering expenditure costs. (1)

Suggested that school children could attend future public participation meetings
to get an idea of how this process works. (1)

A lot of people were not involved in the process from the beginning; there is
still the idea that this was just a Prince William Sound spill. (1)

There should be extreme public scrutiny of these projects with no expenditure on
dead areas. (1)

Prevention in the future and education of youth are important issues; resource
materials for the schools could be obtained for pennies. (1)

Need money for education programs to communicate and make sure this doesn't
happen again; human resources are extremely important. (1)

A public understanding of cumulative impacts of agency activities and oil spill
activities is needed. (1)

Public understanding of the nature and extent of the injury to resources and
services is needed. (1)

Public needs to be informed. (1)

Add public education program and facility in Valdez. (1)

Put research reports into final form and index. (1)

Some settlement money should go to educating the public about oil impacted waters
and coastlines. (1)

Suggested scheduling a meeting when the fisheries are closed. (1)

It is ironic that there was a fishing opener and a public participation meeting
scheduled on the same night. (1)

Has been very critical in the past of the public meeting notice. (1)

The working group process should be open to the public per the open meeting
concept adopted by the Trustee Council; would like to know the logic of decisions
because this is such an important role. (1)

A lot of people are still affected by the spill; people are concerned about how
to get involved in restoration. (1)

A committee was formed with representation from the Alaska Departments of Fish
and Game and Environmental Conservation, Federal Fish and Wildlife, Native
associations, National Marine Fisheries Service, state and federal parks, Kodiak
Island Borough, Kodiak Regional Aquaculture Association, Area K Seiners, and
Alyeska Regional Citizens Advisory Council; have taken the shore line committee
from the spill and are working to identify where the mitigation can be most
effective and where most good can be done in terms of positive restoration for
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public resources. (1)

Concern was expressed about where the money is going. (1)

Would like a different system to have direct access to the Trustees. (1)

Came into this meeting cold without any prior information and would like more
prior notification publicizing meetings and suggested more time. (1)

Community-wise more input is needed and additional meetings would help. (1)

This is a busy season and may account for the lack of participation. (1)

Insure the Trustees represent the public trust of ALL Americans while decision
making. (1)

More public participation is needed in the decision-making process for
restoration of damaged resources. (1)

Live up to your public participation goals. (1)

The proposed action statement should contain a strong reference to public
involvement. (2)

Insufficient time was allowed for public review of the restoration document. (1)

Alaska residents have had little to no opportunity to review and comment on
public information regarding the spill. (1)

Develop a substantive, coordinated citizen participation process. (1)

The need for the 93' Work Plan to be available to the public in 92'. (1)

7. CONSIDER THE NEED FOR CONSTRUCTION OF SCIENTIFIC, RECREATIONAL
AND OTHER FACILITIES.

Everyone has liked the Sea Life Center project and feel it fits in with the
settlement criteria; this is the first field group that a presentation has been
made to. (1)

A big plus for having the Sea Life Center in Seward is accessibility. (1)

A main focus of Seward is the Alaska Sea Life Center; support SAAMS as a great
educational tie. (1)

Feels the proposed Sea Life Center will bring in dollars to the state instead of
just spending settlement dollars. (1)

So far all funds for the center have come from donations. (1)

Option 12 deals with creation of recreational services; concerned about creating
new recreation sites. (1)

Need funding for tech center and long-term planning for that facility. (1)

A local laboratory is needed. (1)

The KANA museum is the least that is deserved. (1)
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A learning center at the Kodiak Community College where the data could be
available to mitigate another oil spill would be helpful. (1)

Construction of the KANA (Kodiak Area Native Association) Museum would aid
archaeological research; archaeologist could excavate the artifacts. (1)

Suggested developing a first class research facility; this is an area where there
is a lax in research on the damage done by the oil platforms to the crab supply;
poor monitoring has also added to this problem; a marine research center could
perform this type of monitoring; it may appear as a pork barrel project because
Seldovia would be a beneficiary economically, but it also is an ideal area for
such a facility; the Trustees should consider a research facility of some sort
which could be funded with government and university monies as a universal
project; Homer and Seldovia are very accessible by boat for the lower Cook Inlet
area, which makes this area ideal for a research facility. (1)

Concerned about building monuments to the spill and not having anything viable
that would give benefit to the people from now on, such as a science school. (1)

Creation of recreational facilities should not compromise wilderness or
recreational values. (1)

Existing marine environmental institutes should receive additional funding, but
new institutes should not be built. (1)

Opposed to the construction of intrusive, new recreational facilities including
roads, ports, hotels and other like facilities. (1)

Oppose new scientific institutes which would needlessly duplicate the function
of many existing agencies and research institutions. (1)

Creation of new recreation facilities should be done only if it decreases rather
than increases negative impacts on the ecosystem. (1)

Creation of a new Marine Environmental Institute could be extremely costly for
relatively little benefit; it would be better for an independent board of
scientists to distribute funds among existing institutions for specific purposes.
(1)

Money should not be used for backcountry facility development/construction. (3)

Settlement money should not be used to construct new facilities, such as roads,
docks, etc. ( 2 )

Don' t establish marine environmental institute, would duplicate CRDI, PWS Science
Center, and UAF Seward Marine Center. (1)

Roads, airports, ferries, hatcheries, etc. are inappropriate. (1)

Funding of construction projects, additional hatcheries, docks, roads, and other
built projects should not be considered with settlement monies. (1)

Settlement money should not be used for hatchery construction. (1)

8. CONSIDER THE EFFECTS OF RESTORATION ACTIVITIES ON LOCAL
ECONOMIES AND SUBSISTENCE.

It was brought up in several meetings that the departments have to work together
to get full use of the community. (1)
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Seward is fighting a battle to be included with respect to oil spill responsi
bility. (1)

Social and economic impacts need to be examined more closely and are appropriate
for discussion and remediation. (1)

This area is looking hard at activities in Prince William Sound with respect to
its economy; thinks there is room for good timber harvest and habitat protection
as well. (1)

Read a statement that new releases of studies back up what the health task force
has been saying; statements like this make it hard for them to believe what is
being said by the task force; they aren't able to trust anything. (1)

Does not feel this is an issue of money but one of responsibility. (1)

No amount of money can fix this but they can be reassured by having some local
control. (1)

A good case can be made over the ten-year period for spending $300 million of the
settlement funds in the Kodiak Island Borough due to the impact by the oil spill.
(1 )

Bristol Bay's marketability of fish was affected; wants funding for marketing
salmon. (1)

Must focus on the fact that the outer coast was heavily hit and there is a
significant impact to the economy. (1)

Pointed out that the village's needs are different from the city's needs. (1)

The cannery's closing could be attributed to the Exxon oil spill. (1)

Seldovia is looking for a means to help their community to be viable. (1)

Use Forest Service methodology for determining secondary impacts to the economy.
(1)

Employment of local residents should be a priority. (1)

Compensate net secondary gains lost through acquisition. (1)

Greater consideration needs to be taken when analyzing the total economic impact
of taking developable land out of private ownership and restricting its use under
public control. (1)

Intact forests provide for the long-term stability of the economy. (1)

Logging creates jobs in the short term and damages sustainable industries. (1)

Social, cultural, economic impact studies to develop mitigation efforts for past
and potential impacts. (1)

Importance of species for subsistence uses. (1)

Has a proposal for replacement of subsistence resources; would like to have this
proposal included in the 1992 Work Plan. (1)

Subsistence does not appear very much in the framework document. (1)
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Inquired if the villages in Kodiak are being addressed. (1)

The most important issue in this area is subsistence. (1)

Wants to know if the Trustee Council is aware that subsistence users have been
impacted more strongly than any other group in the state. (1)

New reports show that the damage to subsistence resources has been a lot heavier
than was previously realized. (1)

Has a memo written to the Subsistence Division requesting funding for the
project, Subsistence Information and Response; on January 23, the people at the
Subsistence Division stated that no more projects were to be funded through that
budget; they were told the project was worthwhile but was too late to get funded;
they were told that the money is there but the Trustees want to appear cost
conscience and that puts a lot of pressure on the project director to cut costs
to the bone. (1)

Concerned that every new study shows that the subsistence resources were damaged
more than they were led to believe. (1)

They depend on the resources for their livelihood. (1)

A letter will be drafted addressing each subsistence issue. (1)

Doesn't think the Trustee Council is aware of how important subsistence resources
are to this community. (1)

9. CONSIDER (1) THE ABILITY OF VARIOUS RESTORATION STRATEGIES
(INCLUDING MANAGEMENT MECHANISMS, NATURAL RECOVERY AND OTHERS)
TO RESTORE INJURED RESOURCES AND SERVICES, AND (2) THE
POSITIVE AND NEGATIVE EFFECTS ON BOTH INJURED AND NONINJURED
RESOURCES AND SERVICES.

Allowing undisturbed natural recovery should be considered simultaneously with
other restoration options and should not automatically be given preference. (1)

Injured areas and resources should be allowed to recover on their own without
human help. (2)

Restoration options should always be considered when the rate of natural recovery
is slow. (1)

Consider natural recovery alternative equal to others. (1)

Providing protection to let Natural Recovery occur is the only reasonable
restoration method. (1)

A grass roots effort should be organized for volunteer efforts. (1)

The problem now is not the oil spill but management; dead otters can't be
replaced. (1)

Some kind of coordinated management is needed. (1)

Need more confidentiality of archaeological sites. (1)

One fear was that we would end up with 100 Phd's out there. (1)
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Redirect sport fishing. (1)

Leave wildlife alone. (1)

Injured lands should not be given special management status since resource
agencies allow too many human uses of land. (1)

Agency management planning as related to the spill should not be the focus of the
Trustee Council, but an agency responsibility. (1)

Restoration should consist solely of banning all human use or presence in the
spill area. (1)

In some cases, changing the land designation, classification, or intensive
management of a particular human activity or wildlife species may be considered
sufficient habitat protection. (1)

Preventing timber harvesting is crucial to restoring injured species. (2)

Habitat protection and acquisition should be considered prior to management
options/activities. (1) [also under Habitat Acquisition]. (1)

Too many restoration options propose funding conventional agency management
programs, such as commercial fisheries stock separation studies. (1)

Changes in management actions on public lands should insure that future
restoration opportunities are not compromised. (2)

Define impact areas for each resource and service as related to Federal or state
management responsibilities. (1)

The need to recognize that USFS administration and management of natural
resources are in keeping with the principle of multiple use and sustained yield.
(1)

The need to recognize that National Forest lands in Alaska include tidelands,
submerged lands (sic) and wetlands above mean high tide. (1)

The need to increase management in parks and refuges. (1)

The need for developing opportunities for management and interpretation as
restoration options. (1)

The need for restoration options that do not limit future management opportuni
ties to maintain a healthy ecosystem. (1)

Include USFS in discussions on protecting marine areas adjacent to chugach
National Forest. (1)

Management in parks and refuges. (1)

USFS would be the logical manager of tidelands. (1)

Will do some work on the technique of planting eggs to maintain wild stock. (1)

There is a question of can we survive the process that comes in after the oil
spill to try to help. (1)

(When conducting restoration) avoid manipulating habitat without rigorous
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scientific testing and modeling. (1)

Concerned that restoration projects for fisheries may be dominated by projects
to develop artificial populations whereas the emphasis should be on protecting
the wild stocks of salmon. (1)

Wild and hatchery pinks are different; acquire essential fresh water and
intertidal habitat; don't just introduce more hatchery stocks. (1)

Restoration projects should not enhance hatchery salmon at the expense of wild
salmon. (1)

Enhancements should not compromise wilderness and recreation values. (1)

The need to evaluate/analyze options applying the provisions of NEPA. (1)

Recommend that any alternative include "prevent further damage to resources and
services." (1)

Options designed to restore a single species should not be undertaken if they may
be damaging to another species. (1)

10. CONSIDER VARIOUS FUNDING TECHNIQUES FOR RESTORATION ACTIVITIES
INCLUDING (1) ESTABLISHING ENDOWMENT FUNDS TO FACILITATE LONG
TERM PLANNING, (2) SEEKING MATCHING FUNDS TO DEVELOP RESTORAT
ION PARTNERSHIPS AND (3) USING OPEN COMPETITION TO ALLOW ALL
INTERESTED PARTIES THE OPPORTUNITY TO RECEIVE FUNDING.

$100 million could be put into an endowment fund to continue scientific work and
projects proposed on an ongoing basis. (1)

Don't hoard money in an endowment. (2)

Endowments could prevent effective restoration by locking up necessary funds when
the need and opportunities for restoration are greatest. (1)

Endowments delay doing restoration projects and should not be supported. (1)

Money that could be used for imminent threats should not be put into endowment
funds for future construction projects. (1)

The need to start restoration now; do not lock-up funds in an endowment. (1)

Endowments should be kept to a minimum. (1)

Support endowment. (1) " .•. the recovery time, cost of restoration and monitoring
need not be directly tied to damage settlement payments •.• provide for a portion
of the settlement payments being placed into an endowment •••. " (1)

Oppose endowment. (1) "Given the immediate threats of logging and other
development activities .•• we oppose locking up the settlement money into an
endowment." (1)

Create an endowment and administrative entity to provide money for research,
etc., over a longer than 10 year period. (1)

Money that could be used for imminent threats should not be put into endowment
funds for future construction projects. (1)
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Settlement money should not be put into endowments. (2)

Support the idea of an endowment. (2)

Endowment fund for restoration, with priorities for spending to be based on
public input. (1)

Consider restoration funds as an opportunity for matching funds. (2)

Create partnerships between private and public entities using restoration funds.
(1 )

Non-commercial reps should be on equal footing with commercial reps re: research
and monitoring. (1)

Interested in being a subcontractor in the monitoring activities; sent a letter
in March to the Trustee Council regarding this but has not received a response.
(1 )

If any agencies need logistical help, they should contact his office. (1)

Human nature is such that everyone will try to get a chunk of the money on the
table. (1)

Concerned that money not be spent on one study after another. (1)

Most people who shot down his arguments were agency types. (1)

Research and monitoring are an agency responsibility. (1)

Let public environmental protection groups manage injured areas. (1)

Ongoing research efforts be directed by a board of independent scientists in
conjunction with the National Science Foundation so that research projects are
done by the most qualified agency or research center. (2)

The need for the Trustees to seek open competition for project monies, to obtain
the most qualified scientific staff to undertake additional research and
monitoring. (1)

It is vitally important that restoration funds not be used to expand or replace
agency budgets for activities they otherwise would or should support through
general funds. (1)

Money should not go just to agencies. (1)

Restoration should not enlarge or replicate agency budgets currently supported
by the general fund. (1)

11. CONSIDER USING SETTLEMENT MONIES TO PROTECT HABITAT AND TO
ACQUIRE LAND OR INTERESTS IN LAND THAT WILL RESTORE OR REPLACE
INJURED RESOURCES AND SERVICES, INCLUDING LANDS IN PARKS,
REFUGES AND FORESTS, INTERTIDAL AREAS, WILDERNESS AREAS, AND
MARINE BIRD COLONIES THROUGH THE SPILL AREA.

The public is pissed; something needs to be done; they have been told privately
that the Trustee Council has no intention of following through on habitat

17



July 13, 1992

protection. (1)

Contingent valuation was not mentioned in the habitat protection section; seems
unnecessarily restrictive; surprised the Attorney General had to bring up the
contingent valuation idea. (1)

The single most important issue that the public was bringing up, habitat
protection, was omitted from the framework. (1)

The only thing that has any hope for success will be the acquisition of
equivalent resources. (1)

The Restoration Team and replacement team should concentrate on acquiring land
from willing sellers throughout the Gulf of Alaska; the Trustees should not hold
out the argument that timber harvest is some kind of benefit to the region. (1)

Personal interest is to see that Chugach Forest be put in willing seller status.
(1)

Thinks buying timber rights is a bad idea. (1)

The habitat acquisition process is somewhat confusing; would like time to review
the flow charts on acquisition. (1)

Is very disappointed that their timber is not being looked at as much as Kodiak's
timber; damage has already been done and what is left should be preserved. (1)

Chenega Bay is the most severely impacted area; they need to be involved in all
the acquisition process. (1)

A main focus of Seward is land acquisition. (1)

The Nature Conservancy study talks about various ways of evaluating the land and
use and trying to come up with some solution; this information is almost non
existent. (1)

In Chapter 7, the definition of habitat acquisition is too narrow. (1)

People are looking for restoration of the health of every thing; thinks the jury
is still out on this. (1)

Working closely with Fish and Wildlife for acquisition on Afognak Island; most
projects fit within the options in Appendix B. (1)

Worked with federal parks on inholdings on the Catmai coast. (1)

Feels no one has pushed for projects. (1)

Costs for timber rights need to be objectively determined and timber purchases
should be clearly linked to environmental degradation directly caused by the oil
spill. (1)

The plan should address the protection and restoration of wilderness values,
including replacement of lost wilderness values. (1)

The need to acquire marine bird habitat. (1)

While some acquisition should occur, it should not be the exclusive focus for
restoring the area (1).
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Habitat acquisition is overwhelmingly supported by public testimony because it
provides long-term economic benefits to a broad range of sustainable Alaskan
industries, including commercial fishing, sport fishing, sport hunting, recre
ation, tourism, Native corporations, and subsistence. (1)

Habitat protection and acquisition, including purchase of land, conservation
easements and timber rights in perpetuity are the most effective means of
restoration and should receive priority use of settlement funds. (2)

The need to acquire inholdings. (1)

Recovery must include protection of habitat for natural recovery. (1)

Acquisition and protection should be given top priority. (6)

Habitat protection and acquisition need to be given concurrent consideration in
the restoration process. (1)

The need that 90% or the bulk (significant amount) of settlement fund should be
used for acquisition. (2)

The need that acquisition of habitat should be given a high priority. (3)

The need to preserve wilderness. (2)

Use 80% of the Settlement Funds for habitat acquisition. (1)

At least 70% of money should be spent on acquisition. (1)

Protection of upland habitats should not be limited to anadromous streams; other
kinds of upland areas provide valuable habitat to some injured species. (1)

At least 80% of money should be spent on acquisition. (2)

The best use of restoration money is to acquire habitat (5) to restore injured
services. (1)

Start buying habitat now. Planning is not an excuse for delay. (1)

It is essential that the Trustees demonstrate to the private owners that habitat
acquisition is a viable option. (1)

The need to acquire uplands. (1)

Habitat acquisition and protection should be a top priority because it would
restore and protect the largest number of resources and services and because it
would provide for the most long lasting restoration and maintenance. (1)

The majority (80%) of the settlement funds should go toward habitat protection
and acquisition to prevent further and future damages and compensate for lost
resources and services on an equivalent resource basis. (2)

Habitat protection and acquisition should be considered prior to management
options/activities. (1)

Acquiring areas important to services should be treated equally with acquiring
key habitats (need to change criteria) (2).

The most beneficial use of settlement monies is habitat protection and
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acquisition that will "replace or substitute for the injured, lost or destroyed
resources and affected services." (1)

Acquire Native inholdings in the Kodiak National Wildlife Refuge. (1)

Section D, "Habitat Protection and Acquisition," add" acquire ' inholdings' within
parks and refuges" (Option 24). (1)

Purchase of lands needs full consideration toward habitat protection and
acquisition. (1)

Emphasize habitat acquisition on Kodiak. (1)

Acquisition of intertidal areas is very important. (1)

Conservation easements should receive full consideration for habitat protection.
(1)

To be effective, do some acquisition now. (3)

Land acquisition is too focussed on restoration of injured resources and should
consider restoration of services also. (1)

80% of the settlement should be used to acquire habitat. (2)

Acquire lands adjacent to chugach National Forest. (1)

Acquire now. (1)

No less than 80% of funds for habitat acquisition. (1)

Primary use of money (at least 80%) should be to protect land by acquisition,
easements, and conservation restrictions. (1)

Acquire inholdings in Chugach National Forest as well as in refuges and parks.
(1)

Acquire wildlife habitat in Kodiak. (1)

Preserve wilderness shorelines. (1)

Preserve wildlife habitat in ancient forests. (1)

Use 80% of money for acquisition. (1)

12. CONSIDER PROTECTING INJURED RESOURCES, THEIR HABITATS AND
SERVICES FROM ACTIVITIES THAT ADVERSELY AFFECT THEIR ABILITY
TO RECOVER.

The need to stay current on subsistence in reference to the harm from harvesting
injured species. (1)

Buffer zones for nesting birds, if it would encourage accelerated recovery. (1)

Decrease disturbance to marine bird and mammal. (1)

Makes sense to eliminate foxes. (1)

20



July 13, 1992

The overall scope of the timber buy-backs should not constitute the expenditure
of more than one-third of the fine of the criminal plea agreement. (1)

The need to prevent further destruction due to logging. (1)

Favors stopping timber harvest. (1)

Restoration should include prevention of future damage to injured resources not
just from another oil spill but from other developments such as logging. (1)

Prevent timber harvest that would harm multiple species. (1)

Explore the acquisition of timber rights for a regeneration period. (1)

Timber/mineral rights acquisition needs to be fully considered for habitat
protection and acquisition. (1)

There should be a moratorium on logging in the Prince William Sound portion of
the Chugach National Forest until the Sound has recovered. (1)

Support a moratorium on logging in Chugach National Forest until recovery is
complete. (1)

Protect habitat from resource extraction, such as logging and mining. (1)

Protect PWS from logging, resort/subdivision, mineral development. (2)

Restoration should include eliminating the threat to habitat from imminent
logging. (1)

Trustees have the responsibility of ensuring that a resource and its ecosystem
is protected, enhanced and maintained from future damages. (1)

13. CONSIDER USING SETTLEMENT MONIES TO ACQUIRE LAND OR IMPLEMENT
OTHER RESTORATION ACTIONS INSIDE OR OUTSIDE THE SPILL AREA.

The definition of oil spill area should not be a limiting factor of acquisition
from willing sellers; the public attitude of Trustees has been to lobby long and
hard against SB 483; Mr. Cole and Mr. Sandor do not have a proper conservation
ethic. (1)

Language should be added to option and alternative discussions to make it clear
that restoration actions outside the spill area are allowable and may be
appropriate. (1)

All of the damaged species occur in other parts of Alaska, and restoration of
their populations could occur by protecting them in these other areas. (1)

Acquisition of timber rights and conservation easements should be considered for
uplands and areas outside the spill. (1)

To be effective, do some acquisition now and consider areas outside the spill
area. (1)

14. ALL INJURED RESOURCES AND SERVICES SHOULD RECEIVE EQUAL
CONSIDERATION IN RESTORATION AND MONITORING ACTIVITIES.
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Cannot ignore human resources and need to fix the settlement language to expand
a certain percentage to offset the human mitigation factor. (1)

Human impacts of potential decisions should be in the EIS. (1)

Has watched far out uses of the oil and hazardous substances response fund; the
Trustee Council will come under pressure in defining injury criteria; they should
find some very tight spending criteria that fits injury criteria; this should be
dealt with up front. (1)

Concerned that money go toward restoration of species and not recreational areas.
(1)

Monitoring should focus on noncommercial as well as commercial species. (2)

While restoration priority might be given to resources and services which are
slowest to recover, recovery should not preclude restoration and maintenance
actions. (1)

Don't limit restoration to species of "commercial" importance, especially as
wildlife viewing becomes increasingly important to the recreation and tourism
industry. (1)

Don't limit restoration "to 'the areas affected' by the Exxon Valdez oil spill.
We find no language in the Settlement which creates this limitation." (1)

Restoration options overemphasize restoring the spill area, and should also look
at replacement resources from outside the spill area. (1)

Restoration options overemphasize restoring resources and should also look at
restoring services. (1)

Some options under "Management of Human Uses" and "Manipulation of Resources"
(options 11, 15, and 18) would restore certain species important to commercial
or sport users at the expense of other species. (1)

15. EQUAL AND CONCURRENT CONSIDERATION SHOULD BE GIVEN TO ALL
RESTORATION MECHANISMS.

More comfortable with the concurrent approach to restoration. (1)

Feels more comfortable with the horizontal matrix, which is more accessible to
the communities. (1)

Acquisition can only be considered concurrently. (2)

Hierarchical approach to restoration is weak; habitat acquisition not given
adequate consideration. (1)

The hierarchical approach in Figure 6 should not even be considered because there
is no scientific, or legal justification for it and it is contrary to public
testimony. (1)

Restoration options should be analyzed using a non-hierarchical approach. (4)

Against hierarchial approach (pg. 51); doesn't like Figure 6, likes Figure 7. (2)

There should be a flow chart (Figure 8) which would be a hierarchical approach

22



July 13, 1992

with habitat acquisition at the top. (1)

Use the equivalent resource concept for acquisition. (2)

Most important is recovery of injured species. (1)

No single approach is appropriate for a goal as large as restoration of the oil
spill. (1)
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MEMORANDUM State of Alaska
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
OIL SPILL RESTORATION OFFICE

TO: Restoration Team

FROM: Bob Loeffler
Acting Chair, RPWG

SUBJECT: RPWG Products for next RPWG-RT Meeting

DATE: September 1, 1992

TELE: 278-8012
FAX: 276-7178

ATTACHMENTS. Attached are revisions as discussed at August 26th RT-RPWG
meeting:

1. Revised Issues
2. Criteria
3. Annotated Outline
4. Attachment to Annotated Outline (describing an alternative)

PROPOSED MEETING AGENDA. We suggest the following agenda for the RT
RPWG meeting.

1. What will go to the Trustees for Sept. 14th TC meeting?

2. Revised Issues

3. Evaluation Criteria. Most changes are an exact reflection of agreements
made at the RT meeting. In some areas, however, we were asked to
come up with a revision without exact wording. These are:

o New Criteria 1b, Potential to prevent degradation and decline. This
was originally in criteria #1. But the RT asked that it be made a
separate criteria patterned after the language in the original criteria #1.

o Revised Criteria 1c, Enhancement. This was originally a tracking
criteria, but we were asked to make it a "regular" criteria and to pattern
it after the old Criteria #1.

o Revision to Additional Characteristics (pg. 9). We were asked to
revise these characteristics and come up with a more thoughtful
organization.

4. Annotated Outline (without attachment).

5. Attachment to Annotated Outline.
001 concerns seem to focus on what level of specificity will be in the
alternatives. We understand those concerns, but will not be able to fully
resolve them until we actually write the alternatives. The attachment
outlines the process and a general description of the what an alternative
will include. However, a discussion of the following concerns seems
appropriate:

o Level of specificity about projects. How specific will the alternative be?
o Level of specificity about geographic scope.

6. Alternative "Themes"
One concern raised (by 001). Vv'here to put the question of a Science
Center? (As these are draft alternatives and may change, the RT may not
need to resolve this question now.)
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Fate of Bunker C Fuel Oil in Washington Coastal Habitats Following the
December 1988 NESTUCCA Oil Spill

Abstract

Fo~ the December 1988-spill of 230.000 vJI0DS of Bunker C fue! oil from the barr;e NESTU<XA., a year-Ionr; monitoring
program was conducted to foUow lhe fale of spilled oil in sdected inlertidal and shallow subtidal habitats of the Washinglon coast,
indudinj; a 4O-mile-long slrip of Olympic National Park (ONP). Following dean·up. beach surveys were conducted in July and
September 1989 and February 1990 at eir;lrt ooaslaI sites inside ONP: four oiled areas, four unoiled areas; and aI four oiled sites
(ooaslaI and estuarine) outside ONP. 1l>e findinj; of only Ira<:e levels (63-250 H,/r; dry weir;ht by infrared spectromelry) of oil in
surface (0-15 an in depth) sediments associated with ooaslaI sites 13 monlhs after oiling SUUCS'ed that depuration had occurred
rapidly and that little oil residual remained. 1l>e essentially~nd levels (mostly < 4S nr;/r; dry weight by r;a.s chromator;raphic
mass .spectrometry) of aromatic hydrocarbons found in invertebrates .associated with oilcxJ sediments also wggestcd that most oil
had been rapidly metabolUed and depurated or was no longer biol..peally available. Factors contributing 10 these findings likdy
included: 1) the time of year when the spill occurred, 2) lhe type of beach or coastline affected, and 3) the timely and efficient
clean-up. Most spilled oil ronr;ealed before stranding due 10 cold air and waler tcmperatur"". 1l>e .,...... of the coa.<;t most affected
consisted of unprotected. high-<:nClID'. sand beaches and rocky headt.nds. which sclf·dcansc rapidly. Finally. clean-up was im
mediate and congealed oil was easily removed from affected beaches.

Introduction

On December 23, 1988, the b~ge NESTUCCA
was acciden~y struck by its tow, a Souse Brothers

· T()wing·t~,.releasing approximatdy 230,000 gal-
· Ions of Blinker C fuel oil and fouling beaches from

Grays Harbor, Washington, north to Vancouver
· Island. .British Columbia. Affected beaches in
·w~hington included a 4O-mile-Iong &trip that re-'
cently had been added to Olympic National Park
(ONP).

Following the spill, the efficacy ofclel\ll-up, the
extent of weathering and the release of persistent
hydrocacbons to the water column from oil buried
both inlertidaIly and subtidalIy along ONP beaches
were largdy unknown. Past experience indicated
that buried oil from the spill could remain un
weathered for several years or more (feal et al
1978. Burns and Teal 1979). The potential for
long-term effects of the NESTUCCA barge spill on
marine life suggested that a monitoring program
should be initiated to assess fate and effects of un
recovered oil on the ONP beaches.

This paper presents the results of a year-long
monitoring program to follow the fate of spilled oil
on selected ONP beaches and on other Washing
ton coast habitats. The key questions addressed
by this research included: I) How much oil re-

mained on Washington beaches following clean
up and wealhering; 2) To what extent were inter
tidal and shallow subtidal biotic assemblages con
taminated; and 3) How rapidly did oil leave the
system? Factors likdy influencing weathering and
depuration of hydrocarbon burdens from affected
ecosystem components are also discussed.

Methods

Study Sites

Preliminary to sampling design, study sites were
selected by consensus of staff from ONP, the
Minerals Management Sernce (MMS), and Battelle.
Marine Sciences Laboratory (MSL). First-hand in
formation on the distribution and density ofoil and
the implementation of clean-up procedures was
provided by ONP. Additional infonnation on shore
line contamination (distribution and density of oil)
was obtained from the Washington State' Depart
ment of Ecology (Holcomb 1989).

Eight sites were selected from inside the Park;
four from areas with moderate or heavy contami
nation (if possible). and four from no known or very
lighl contamination, to serve as reference sites (Ta
ble I). Additionally, four study sites wilh moder
ate or heavy conlamination were selected from
outside the Park. Site selecLion criteria included the

NOl1hwest Science. Vol. 66. No.1. 1992



TABLE 1. Study sites oe1ed<:d to Collow the fate of BunIc.er C
Cud oil spi1led onW~oncoastal beachea in
Dooember 1988.

Beach Location Stat... Substra1e

Weddi"ll Roch Olympic r..;v,t Oil RocIdCobbk
National Pan

Norwepan 0Iympie HeaYY Oil Roch'Cobble
Memorial North National Pan

Non<q;ian Olympic Reference RocIcJCobbk
Memorial South National Parlr.

Kayostla Beach Olympic Moderate! RocIdCobbk
North National Pan Heavy Oil

Cedu Creek Olympic Reference SandlCobbk
National Park

Hole-ia·doe-Wall Olympic Reference RocIdCobbk
National Pan

Second Beach Olympic Moderate! Sand
National Pan Heavy Oil

Ruby Beach Olympic Referenee Send
National Pan

Whale Creek Quinault Moderate Sand
Indian Res. Oil

PI. Crenvilk Quinault r..;v"Oil Sand
Indian Res.

Ocean Shores- Crays Harbor Heavy Oil Sand
North Jelly

Sand Island Crays Harbor Heavy Oil Sand

extent of oiling, the presence of valued biological
communities., beach substrate type (sand, gravel,
cobble, rock). and accessibility. Although it was
particularly important to sample cobble beaches
(such areas do not naturally depurate rapidly), only
one beach in ONP (Norwegian Memorial North)
having relatively deep deposits (> 15 em) ofgravd
and cobble was also heavily oiled (Holcomb 1989).
TIUs was the only site found by clean-'Up crews and
stafffrom ONP to contain buried oil. On the other
cobble beaches sampled, the depth ofcobble and
gravd was generally < 15 em and was typically
underlaid with bedrock.

All oiled beaches in this study were cleaned
within the first month following the spill. At a mini
mum, cleaning involved the removal or burning of
oil-spattered logs. Maximum cleaning included the
collection of oil using pom-poms and absorbent
pads and the removal ofoil mats and oiled debris.
An beaches along the Washington coast may have
received some oiling, if not from the December
1988 spill, then from indiscriminate bilge pump-

ing and from small, unreported oil spills from
coastal shipping in the past.

Figure 1 Shows the locations ofstudy sites and
also the locations of known natural oil seeps. Nat
ural oil and gas seeps occur near the Pysht River,
at Hoh Head near Ruby Beach, at Shi Shi Beach,
east along the Hoh RIver (not shown) and near Ta
holah on the Quinauh River (Snavely and
Kvenvolden 1989). The oil seep at Ruby Beach
is the closest to any of our sampling sites but is
still 2 km distant. It is not likdy, then, that oil
released from this soep, or other seeps, confounded
sampling and subsequent chemical analyses at allY
of the designated study sites. Also, because of the
patchy nature of the oiling of ONP beaches, the
relatively close location ofoiled and reference sites
(Norwegian Memorial North and South and
Kayostla Beach North) was not considered a
problem.

Selection of Survey Oates

Beach suneys were scheduled during the lowest
lides in July and September 1989 and in Febru
ary 1990. The July and September surveys were
to occur when beach accretion was at or near max
imum annual height. The February suney was to
coincide when beach accretion was minimal, i.e.,'
when target beaches were pe8r their:lqwest height.

.Sediment Sampling

&. ShOwn in F"~ 2, sediments at each of the.
12 study sites were sampled at the +8.2-ft
(+2.5-m)~-+1.1~ft(+O.5-m), -l.7-ft (-O.5-m),
and -3.0-ft (-l.O-m) tidal contours along single,

. randomly located transects placed perpendicular
to the coastline.

At the designated sampling locations, a 0.5-L
sediment sample from a O.I-m1 area was collected
from the top 15 em of the beach surface. Sedi
ments from cobble areas were necessarily collected
from depths shallower or deeper than 15 em, de
pending on the depth of the cobble or the pres
ence of bedrock. In many cases sediments from
the rock/cobble beaches were collected from sedi
ment pockets among and under smaIl boulders and
rocks. Sediment samples were taken from the
beach using a solvent-rinsed stainless-steel coring
device and placed in labeled and dated sampling
jars, also solvent-rinsed. Sediment composition was
also recorded. To attest to the cleanliness of sam
pling equipment, a control (blank) sample was I

2 Strand, Cullinan, Crecelius, Fortman, Citterman, and Fleischmann
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FIgUre 1. Relative locations of~ sutdy site and known natur.ally occurring oa and gas seeps along the Washington Coasl.

conected once each day: The sampling jar used
for this purpose was handled in the same way as
all other sampling jars except that no sediment was
placed in the sampling jar. Upon return to the
laboratory, the control (blank) sample jar was ex
tracted in the same way as those jars containing
sediments. Target sampling requirements for in
tertidal and shallow subtidal sediments are sum
marized in Table 2.

For the fIrst survey, elevations {tidal height} at
the four positions along the transect line were de
termined by level and stadia rod referencing known
tidal heights. Distances to each sampling location

on each transect also were recorded, and a monu
ment was placed at the high-tide-line ofeach tran
sect. During the second and third surveys,
sampling locations on each transect were deter
mined solely by distance from the high-tide-line
monumenl.

Compositing

Sediment samples were ~mposited to reduce costs
of chemical analyses and to maintain large spatial
coverage. Each sample was homogenized by mix
ing in a stainless steel bowl until uniformly colored
and split in half. One-half was compositcd with the
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F~\"e 2. Sediment and faunal samptm,; slalions (Xl fonn per
pendicular tnnsods ouch lhaI each sampIinr; tblion

lies within a specifICti~t conlour. Sediment
sampli~ tbtions are spaced logarithmically within
intertidal and subtidal sampli~ zones while the
faunal sampli~ 5lJllions arc: equally spaced away
from the sediment sampli~ lransect between the
+0.5 m and -0.] m tide-height contour.

remaining samples from the same transect; the
other haH was composited with samples from the
same tidal contour from transects wilh the same
designation of contamination (oiled or unoiled).
Composiling 6llIt1ples from similar columns (tran
sects) and rows (tidal contours) of a lattice design
preserves information on the location ofoil residue
wilhout requiring chemical analysis for each sam
pling station. As shown in F"JgUre 3, compositing
samples from transect CS, and from tidal contour
C8 located contamination at sampling station X.

Samples composited in this way were not
diluted wilh clean sediments below a selected level
of concern (LC) 60 that information on the loca
tion of potential oil was not lost. Compositing was

-C6

-C7

-C8
I

F~re 3. CompolSiling design for which samples are oornposiced
across columns (e] to C4l and R0W5 (CS to CS). This
design presenoes the location ofcontamination without
rcquiri~ chemical analysis at every samptm,; .la

lio~ (0). In this scenario, high oil residue was de
tected in <Xlm(lOsites C3 and C7, indicating
conlamination at samptm,;-iOlalioo X.

done with equal quantities of materials from each
sampling location included in the composite 60 that
the analytical results represented the mean con- .
centration ofoil residue for each location sampled.
To rninimizedilution, the maximum number (N)
of Samples that should be composited was deter
mined by the formula

N ~ LClDL
where DL is the analytical detection limit (Skalski
and Thomas 1984). Data from Vanderhorst et al'
(1980) showed that along the Strait of Juan de
Fuca, background levels of total hydrocarbon con
centrations ranged form 20 to 140 p.g/g in

TABLE 2. Target Sampling Requirements of Intertidal and Shallow Subtidal Habitats for Each Survey

No. Samplesl No. Stations!
Sample Type Slation Transe<:t No. Transe<:ts Tolal Samples Composites Analyzed (al

Sediment (tRl 4 12 48 26

Sediment (Ge) 4 12 48 16

Tissue (GC) 4 12 48 26

<al Includes duplicates.

4 Strand, Cullinan, Crecelius, Fortman, Cillerman, and Fleischmann



intertidal sediments. Based on this data, the 1£
of 100 p.g/G was selected for the present study.
The DL of infrared spectrophotometry (IR) for to
tal hydrocarbon concentration is about 20 p.g/g;
thus, to minimize dilution, no more than five sam
ples were composited. For gas chromatography
(GC), the DL for both polycyclic aromatic and sat
urate hydrocarbons in sediments was about 10
nglg, yielding an N much greater than that for IR.

Faunal Sampling

Faunal samples were collected from four sampling
stations along a 100-m transect established paral
lel to the coastline along a tidal-height contour be
tween the + 1.1-ft and -3.0-ft sediment sampling
stations (Figure 2). These four sampling locations
were placed 25 and 50 m either side of the sedi
ment sampling transect.

H a sandy beach was selected for sampling, ra
ror clams (Siliqua patula) were collected. From
a rock/cobble beach, California mussels (Mytilus
califomiaruts) were sampled. H this species was un
available, organisms of opportunity (polychaetes,
limpets, snails, chitons, crustaceans) were col
lected_ The organisms were wrapped in ashed alu
minum foil. placed ~n ice, and transported to the
laboratory within 48 hours ofcollection, where they
wcr.cdmmediately~n at -18°C until dissec
ti~. MtecJreezini:·samples oftissue were obtained
Jhrough dissoction~packed in wide-mouth glass

.. ~_1Vith Tdlori'"-liiIed screw caps. These samples
. we~recr&zen·and stored at -75°C until analy

sis. Target sampling requirements for tissues are
summarized in Table 2.

Composiling

Tissue from 3 to 5 clams, 4 to 12 mussels, or
enough organisms of opportunity to produce a
minimum of 109 wet weight, from each ofthe two
stations equally distant from the sediment sampling
transect, were combined for a composite chemi
cal analysis.

Sampling Exceptions

Because of severe weather conditions, high wave
action, and periodic unavailability of appropriate
organisms, it was not always possible to collect a
full complement of sediment and faunal samples

'"" Teflon is a registered trademark orE.I. Dupont de Nemours.
Wilmington. Delaware.

at each study site. Of 12 target sediment samples
per study site (four from each survey), all sites had
a minimum of 8 target samples collected, except
Sand Island which had three target samples col
lected. Sand Island was surveyed only twice (Sep
tember 1989, March 1990). All target sediment
composites were made, again with the exception
of Sand Island from the first survey. Of a target
six faunal samples per sampling site (two from each
survey), six sites had all six samples collected, again
except for Sand Island where no faunal samples
were collected. The intertidal fauna at Sand Island
appeared to be limited to sparse populations of
clams occupying sediments too dense to excavate
using ~ clam gun.

When possible, extra sediments, cores, andlor
faunal samples were collected at some of the sam
pling sites during each of the surveys. Because of
suspected contamination from a small, yet un
reported oil spill occurring off the Washington coast
in February- 1990, extra samples were collected
and analyzed from Hole-in-the-Wall and Ruby
Beach, both reference sites, during the third sur
vey. T,wo sediment samples were collected and ana
lyzed from a site further north of the Norwegian
Memorial (designated as HNMX), and from Goose
Island in Grays Harbor during the third survey.
The HNMX site is the location of intertidal com
munity studies conducted by the University of
Washington. Because of the very gradual beach
slope at Sand Island, sediment samples were col
leeted at + 15.2-, + 13.3-, +8.2-, and +7.8-ft
tidal levels. 'I1Je + 7.8-ft 6aI11ple was composited
as if it were the + 1.1-ft sample.

Analytical Chemistry

Sdi.moz.ts

Chemical analysis for sediments was conducted in
stages. Composile samples ftrst were screened for
oil by analyzing for total oil and grease using in
frared spectrophotometry (IR), a relativdy inexpen
sive method of analysis. Samples were analyzed
by a Beckman Acculah"' Model 4 Infrared Spec
trophotometer within a spectral range of 3200 to
2600 cm-l and a scan time of25 to 27 min. Sedi
ment was extracted within freon following Standard
Method 503 (American Public Health Association
1985). To distinguish between the target oil and

"'" A,..(:ulab is a registered trademark of Beckman Instruments,

inc _. Fullerton, California.
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oils of biogenic origin, the extract was mixed with
silica gel.to remove fatty acids.

Sediment samples showing a signal above de
tection were analyzed by GC for a more accurate
characterization of the source of contamination
(finger-printing). Samples were analyzed using a
Hewlett Packard (liP) 589AO GC equipped with
a lIP 7673A automatic sampler and a flame ioni
zation detector (Fill) or a 5970 rnass-selective de
tector (MS). An HP 5895A gas-chromatographic
workslation was used for control of the GC, integra
tion. quantification, and preparation of the chro
matograms. Sediment samples including control
blanlcs were extracted using a process developed
by Krahn d al. (1988).

Composite tissue samples (enough to produce a
minimum of 10 g wet weight) from each site, were
homogenized using a Tekmar Tissumizer..... Five
gram subsamples of wet tissue were digested with
30 ml of 6 M KOH at 35°C for 18 hours, then
extracted three times with 30 ml of ethyl ether,
followed by alumina column clean-up to remove ma
trix interferences (U.s. Environmental Protection
~ency 1986). As with sediment samples, tissue
samples were analyzed using the lIP 5890A GC
equipped with an lIP 7673A automatic sampler and
an FID, or an lIP 5970 MS. The HP 5895A gas
chromatographic workstation controlled the GC and
was used to prepare the chromatograms.

For both tissues and sediments, petroleum
residues were characterized by relative peak areas
for the concentration of individual identified nor
mal branched saturate and polycyclic aromatic
hydrocarbons, the ratios of nC17lPrislane and
nC••lPhytane, and the carbon preference index
(CPI), i.e., (odd to even saturate ratio)•. Changes
in one or more of these characteristics provided
an estimate ofweathering and/or the degree of mix
ing with other potential sources of hydrocarbons.
Chromatograms from all sediment and tissue sam
ples were compared with chromatograms from
identical analyses of the spilled oil obtained from
the Washington Slate Department of Ecology.

All analytical and associated quality-assurance
and -control procedures (including the use of slan
dard reference materials, chemical spikes, and

ftI Tissumizes- is a registered lrademark ofTdanar Co., Cincin
nali. Ohio.

duplicate analyses) followed Rero~ Pro
tocolsfor M«ISWing &Lxted Environmental Vari
ables in Puget Sound (fetra Tech, Inc. 1986).

Results and Discussion

Sediments

Total Oil and Grease

Those analytical results showing above detection
limits are presented in Table 3. Because all com
posites collected during the first survey 0uly 1989)
contained essentially background levels «50 p.g/g
dry weight) of total oil and grease, these composites
were not analyzed further.

From the second survey (September 1989),
only the extra sediments from Sand Island con
tained detectable levels ofoil and grease, with con
centrations of 6,255 and 19,015 p.g/g dry weight
in the sediments from the + 15.2- and +13.3-ft
tidal levels, respectively. Oily residue was clearly
visible in these samples, and a Slrong petroleum
(Bunker q odor was evidenL These sediments
were further analyzed for aromatic and saturate
hydrocarbons. Because levels of total oil and grease

at Norwegian Memorial, KayostIa Beach, and
Whale Creek were below detection. extra cores col
lected from these sites were nol analyzed.

Detectable levels of total'oil and grease were
found in several sediment composites and extra
sediments from the third survey (February 1990),
including samples from Wedding Rocks, Nor
wegian Memorial North, Kayosda Beach and Hole
in-the-Wall.~ 0ilCd Park Beaches composite,
which included sediments from the -3.O-ft tidal
contour at Wedding Roclcs, Norwegian Memorial
North, and KayostIa Beach North, suggested that
this elevation contour was potentially contaminated
with oil. These eight composites, along with sus
pect extra sediments, were further analyzed for
aromatic and saturale hydrocarbons.

Aromatic and Saturate Hydrocarbons

Sediment concentrations ofaromatic hydrocarbons
are presented in Table 4. The sample from Wed
ding Roclcs revealed moderately low concentrations
(2,875 and 18,236 nglg dry weight, respectively)
of both aromatic and saturate hydrocarbons. The
extra sediment from Norwegian Memorial (+82)
also contained moderately low levels of both
hydrocarbon fractions: 1553 nglg of aromatics
and 14,178 nglg of saturates. Only the exIra
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TABLE 3. SccIi-. from W~n coast beaches withaho~n Ieoels of total oil aDd uease (pdr; dry weight) as de-
1ected by ia&ated opectropbotomdr. .

ComposileS (a)

Loc.tion (ladal Hcir;ltt in ft)

Weddinr;Rodcs
N~Memorial North
Kaya.tla Beach North
Oiled Parl< Beaches (-3.0) (h)

Sand Wand (+13.2)
Sand Island (+15.2)
No~ Memorial (+8.2)
No~ Memorial (+ J.I)
Hole-<n-d.e-Wall (+ 15.0)
Ruby Beach (+ 14.0)

Survey Dale

FeblMar 1990
FebIMar 1990
FeblMac 1990
FeblMac 1990

Extra Sediments

Survey Dale

Sepl 1989
Sept 1989
FeblMac 1990
FeblM... 1990
FeblMac 1990
FeblMac 1990

Oil aDd Crease
WlIg)

63
72

154
251

Oil and Grease
(p.g/g)

19015
6255

115
73

170
86

(a) Composile of all four 5lUnpks oolkcted from eaeh lransecl.

(h) Compooite of -3.0 fl umples (rom Wedding Roels, No~ Memorial North, Kaya.tla Beach North. Seeond Beach.

TABU: 4. Sediment oonoentrations o( lolaI aromatic (PAH) and Ulunte (c,.c..l hydrocarbons (nr;lr; dry weigh!) detocted by GCIF10
aDd GCIMS.

LOi:atit>n' (ladal Heir;ht in ft) Su""", Dale Total PAH Sum C9-C36

Composites (al

W~'Roc:b· Sept 1989 2876 18236
W~Rodcs FeblMac 1990 478 2236
No~Memorial North FeblMac 1990 80 1792
Kayootla Beach North FeblMac 1990 64 2158
Oiled Parl< Beaches (-3.0) (h) FeblMac 1990 59 901
CedarCreek FeblM~ 1990 164 2756
Sand lsland Sepl1989 (c) 455

Extra Sediments

Sand Island (+ 13.2) Sepl1989 27624 1570069
Sand Wand (+15.3) Sept 1989 83399 488977
Norwepan Memorial (+ 8.2) FeblMac 1990 1268 8893

1553 (d) 14178 (d)
Hok·in-the·Wall (+15.0) FeblMar 1990 80 3829
Ruby Beach (+14.0) FeblMar 1990 45 2354
Ocean Shores (+ 11.0) Sepl1989 (c) 748

(al Composile of all four sampks oollocted (rom each transect.

(h) Composite o( -3.0 ft samples (rom Wedding Rocks. Norwegian Memorial North, Kayostla Beach North and Second Beach.

(cl Not Detected; detection limits were 3 to 10 nglg (or individual aromatic hydrocarbon oompounds, and 100 nglg (or individual
6al.uralc hydrocarbon compounds.

(d) Duplicate analysis.
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sediments from Sand Island showed relatively high
concentrations of both categories of hydrocarbons.
The sums of the aromatic hydrocarbons for these
samples were 27,624 and 83,399 ngIg dry weigh!.,
respectively. The sums of the resolved saturate
hydrocarbons for these samples were 488,977 and
1,570,069 nglg, respectively. The extra Ocean
Shores sample and the composite from Sand Island
demonstrated less than detectable concentrations
« 10 ng/g dry weight) of individual aromatic
hydrocarbons, and very low levels (748 and 455
nglg dry weigh!., respectively) of individual satu
rate hydrocarbons. The Cedar Creek composite
was used for quality assurance and contained 164
nglg dry weight of aromatic hydrocarbons and
2756 nglg dry weight of saturate hydrocarbons,
both relatively low levels.

Invertebrate Tissues

TISSUeS from Norwegian Memorial North (+25 m)'
and Wedding Rocks (+25 m) contained from 90
to 100 nglg dry weight total aromatic hydrocar
bons (fable 5). All other tissue concentrations were
below 50 nglg, and most were less than 20 ng/g.
The extra tissue sample collected from the Univer
sity of Washington site north of Norwegian
Memorial North indicated a total aromatic
hydrocarbon concentration of 24 nglg (data not
shown).

Tissue samples from Whale Creek and Point
Grenville had the highest concentrations of total
resolved saturate hydrocarbons, 23,650 and
22,349 ng/g dry weight, respectively (fable 5).
However, tissue samples from Kayostla Beach and

TABLE 5. Selected lissue ooncentrations of lotal aromatic (PAH) and saturate (CrC..) hydrocarbons (nr;!g dry weight).

Tolal Tolal Sum Even
Loe.ation (a) Tissue (h) SufYe)' Date PAH C9-C36 CIO-C36

Wedding Rocks (+25) CM July/Aug 1989 43 7745 4293
CM Sepl1989 100 11945 1523
CM FehlMar 1990 29 2085 (d)

Nocwegian Memorial North CM July/Aug 1989 95 10923 5592
(+25) c,s Sept 1989 « 5850 2198

CM.L.C.S FebIM.... 1990 90 3166 990

KayostLa Beach North (+25) CM.L July/Aug 1989 22 5619 2739
L.c,s Sept 1989 23 13137 9831
L.C,S FebIM.... 1990 (d) 2421 1225

Hoie-in-dte-Wall (+25) CM,L July/Aug 1989 15 7637 3879
CM,L.c,s Sept 1989 8 13478 8351

CM FebIM.... 199O 20 3075 917

Ce<I.... Creek (+ 25) CM July/Aug 1989 8 7896 4195
CM.C,S Sept 1989 (d) 7611 3145

CM FeblM....:I99O 19 421 881

Whale C_k (+50) RC.DC July/Aug 1989 7 23650 3748
MS,H Sept 1989 (d) (d) (d)

(c) FeblM.... 1990

PI. Grenville (+25.) CM.RC July/Aug 1989 (d) 4151 3611
RC.MS Sept 1989 21 22349 4384

CM FeblM.... 1990 (d) (d) (d)

Ocean Shor-es (+50) RC.CM July/Aug 1989 (d) 2166 1377
CM Sept 1989 12 1046 536
CM Sepl 1989 (d) 6583 (e) 3694 (e)

(a) Composite from each of two stations either side and equal distance (25 or SO m) from oediment sampling transect.

(h) CM - California mussel; L ~ slUeld limpet; AC - assorted crusbcea; S - snails; C c chilono; RC - razor clams; DC c

Dungeness ceo.bs; MS - mud shrimp; H - beach hoppers.

(c) No organisms sampled due 10 severe weather.

(d) NO( detected; detection limits were 3 to 10 nglg for individual aromatic hydrocarbon compounds. and 100 nglg for individual
saturale hydrocarbon compounds.

(e) Oup~cate analysis.
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TABLE 6. Ra!ioc ol nC,.JPristane, nC,JPhytane, and !he Car·
bon Prd"crcnoe Index (CPI) of Reference Oils and
Selected Seeliment Samples

Hole-in-the-WaIl had the highest concenlrations of
even saturate hydrocarbons; 9831 and 8351 ngIg
dry weight, respectively, which do not include those
of biogenic origin.

Chromatograms of oil (aromalics fraction) as
sociated with Sand Island sediments in September
1989 display patterns strikingly similar to those
ofBunker C collected from the barge NESTUCCA
by the Washington State Department of Ecology
in December 1988 (Figure 4). The lower CPI
values « 1) associated with the SaiJd Island sedi
ment samples also are indicative of an anthropo
genic source ofcontamination (fable 6). The CPI
values for the NES1TfCCA oil, Alaska North Slope
(ANS) crude oil, and Sand Island sedi~ents are
all essentially the same (0.90-0.94).

CPl

Source IdentifICation

Sediments

nCnl nC••!
Pristan<: Phytane

Additionally, relatively little change is observed
in the ratios of nC. 7lPristane and nC••lPhytane
when the Sand Island samples are compared with

(a) Composite of -3.0 ftsamples from Wedding Rocks, Nor·
..~ Memorial North, Kayostla Beach North, Sooond
& ...cIt.

(h) Not cakula1ed because target hydrocadx>ns nol delected.

F"JgUre 4. Total Ion 0tr-0maI0uams (Polynuclear Aromatic
Hydrocarbons) foe Surface Sediments from Sand ls
land (A) and No~ Memorial-University of
W~ Transccl (8) Compa.red with the Tow
Ion 0>r0maI0pam foe NES'IlJOCA 00. (0 (The sym
bol E5 denotes wI""" limes lOS.)

the NESTUCCA. oil (Table 6). Significant changes
have been reported in these ratios after six to nine
months of weathering of intertidal sediments
amended with ANS crude (Anderson e/. aL 1978),
suggesting the presence of hydrocarbon degrad
ing microorganisms (Blumer and Sass 1972). The
finding of little change in these key hydrocarbon
ratios indicates that biodegradation played a rela
tively minor role in the weathering of the Sand Is
land samples. This is not surprising, since the oil
on Sand Island was buried just beneath the surface

706040 50
TlME !mIn)

8-Pyrene
g-BenzoCaJanttuacene

10-o.ysene
11-6enzolblfluotanthene
12-8enzolalPY'*'e
13-e.<>zolg,h)Iperylene

3020

, -fUphthalene

2-lntemal Standard
3-Acenaptlthene
4-Fluor_
5-(llbetuothlophene
6-i'lMnlltlv_
7-Auoranthene

1.27 0.90

1.78 0.94

0.90 0.94

1.16 0.92

.""."
(b) 0.67

(b) 0.68

2.20 1.02

1.33 I.ll

(b) 0.78

~.:N~Oil. ; 1.83

AWIca North Slope .
.>CfadeOO' - 1.54

~~~ (I"aoW H~l in ft)

Sand Is1and (+15.2) 1.33

Sand Is1and (+13.3) 1.67

Oiled Parle Beadaeo
Composile (-3.0) (a) - (h)

HoIcHn~WaU (+15.0) (b)

Ruby Beach (+14.0) (b)

NorwePan Memori.oI
Extra (+8.2). . 0.34

Norw~ Memorial
Extu. (+1.1) 0.51

Refecenoe Oils .

.-..
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«5 em in depth) in relatively coarse sand in the
.high (+13.3 to + 15.2-ft) intertidal zone.

The lack of significant weathering is also evi
dent in the chromatograms of aromatic hydrocar
bons from the Sand Island samples. The only
significant changes that occurred are associated
with the more volatile compounds. While concen
trations of the more volatile compounds from the
NESTUCCA oil are relatively low, the notable
difference when comparing the aromatic hydrocar
bon fraction ofeach chromatogram is the absence
of napthalene from the Sand Island samples. There
are, however, few other changes. Dibenzothio
phene, phenanthrene, pyrene, chrysene,
benzo(b)fiuoranthene, and benzo(g,h,i,)perylene all
persist in the Sand Island samples at generally the
same relative concentrations as in the NESTUCCA
oil.

While not shown. changes in saturate hydrocar
bons were slight. As anticipated, some of the sat
urate hydrocarbons (C,-C..). although present in
the NESTUCCA oil, were not detectable in either
of the Sand Island samples_ However, the remain
ing saturate hydrocarbons (C..-C3.) were detected
in the Sand Island samples, generally at the same
relative concentrations as in the NESTUCCA oil.

Sediments collected during the third survey
from the University ofWashington study site north
ofNorwegian Memorial (Figure 4) and from Wed
ding ROOks, Norwegian Memorial North, Kayostla
Beach Nonh. and Second Beach (chromatograms
not shown) may contain remnants of weathered
Bunker C oil. The relative concentrations of fluo
rene, fiuoranthene, pyrene. benzo(a)anthracene,
chrysene, benzo(b)fiuoranthene, benzo(a)pyrene,
and benzo(g,h,i)perylene are comparable to the
NES1VCCA oil A complication to source identifi
cation, however, is that these samples contain other
hydrocarbon components which are not consistent
with Bunker C oil and may be of a biogenic origin.

lrwerUbrate TISSues

Chemical analyses of mussels. razor dams and
other invertebrates revealed little information useful
in detennining the origin ofessentially trace quan
tities ofaromatic hydrocarbons contained in some
of their tissues. While no naphthalenes were found
in any of their tissues. phenanthrenes occurred in
tissues from seven of twelve beaches sampled. in
cluding Ocean Shores, Point Grenville, Second
Beach, Kayostla Beach, Norwegian Memorial North

and South (including the transect sampled by the
University of Washington), and Wedding Rocks.
Howevec, phenanthrene concentrations were
generally less than 20 ng/g.

Perspective on levels of Residual Oil
Contamination

Although relatively high concentrations of oil
(6,255 and 19,015 p.g/g dry weight by ffi) were
found on Sand Island in Grays Harbor during the
second survey, the relatively low concentrations of
oil (63 to 250 p.g/g by IR), essentially trace
amounts, associated with the coastal stations dur
ing the third survey suggest that relatively little oil
remains from the 1988 NES1VCCA spill. The rela
tively high concentrations of oil found on Sand Is
land were restricted to a narrow band 3 to 4 m
wide over a 10- to 13-m stretch of beach on the
southwest side of the Island. Attempts to relocate
this band ofoil during the third survey proved un
successful, further suggesting that weathering and
depuration proceeded rapidly.

Interestingly. oil was not found associated with
beaches hypothesized to be oiled (Kayostla, Nor
wegian Memorial, Wedding Roeles) until the third
survey (February 1990). Low concentrations of oil
were also detected at Ruby Beadt and at Hole-in
th~Wall (both hypothesized unoiled beaches), al
though analyses ofall samples collected from both
beaches during the first and second.fiurveys Uuly
and Septembec 1989~.. respectively) failed to d~
tect thecon~t:While it is difficult to totally
eliminate the ~ibilityof altogether missing the
oil9n our first two surveys ofoiled beaches, a pos
sible explanation for not detecting oil on sand
beaches is associated with the nonnal cyele of
beach accretion and erosions. Because the spill oc
cu~ in Decembec and January, when beaches
were fully ecoded, it fonows that as beaches ac
creted sediments during summec and autumn
months (also at the time of our first and second
surveys), oil not removed by the clean-up crews
potentially could have been buried and hence in
accessible to our sampling. We generally sampled
to a depth of 15 cm, while beach accretion may
total 1 to 2 m. Hence, when the beaches again
eroded in the winter of 1990 (at the time of Our
third survey), the potentially buried oil could have
again become accessible to our sampling methods.
This explanation, however, might not equally ap
ply to rock)' beaches.

10 Strand, Cullinan, Crecelius, Fortman, Cillcrman, and Fleischmann



The finding of essentially little more than back
ground concentrations of total oil and grease duro
ing the third SUIVey (13 months after the spill) also
suggested that weathering and depuration occurred
more rapidly than "indicated by the available and
relevant literature. For comparisons, Bunker C fuel
oil spilled from the ARROW in Chedabueto Bay,
Nova Scotia in February 1970, was much more
persistent (Vandenneulen and Gordon 1976. Van·
dermeulen d al. 1977). Seven years after the spill.,
analyses of subsurface sediments (7 to 11 cm in
depth) collected from the mid-tide level revealed
concentrations of hydrocarbons as high as 1,281
p.g/g. In related studies, Betancourt and Mclean
(1973) found thal Bunker C spilled from the
ARROWweathered only 20 percent after one year
in low energy environments as on the shoreline
above the limit of wave activity.

Concentrations of aronlatic hydrocarbons in
California mussels, razor clams, and other inver
tebrates following the NES1VCCA spill were also
relatively low. All concentrations were < 100 ng/g
(dry weight); most concentrations were < 45 ng/g
(dry weight). These levels generally were as low
as the "cleanest~sites sampled as part of the NOAA
Statlis and Trends Program (National Oceanic and
Atmospheric Administration 1987). Of the 100
sites sampled i;outirleIy, only 26 sites resulted in
aio~)tYdrocarbon concentrations of < 4S nglg
(dry'w~t) in oyster or mussel tissue. Coastal sites

~,~t ~F1att~l'f~ Grays Harbor in Washing
toil:~and"C09S Bay in Oregon, ranged from 20 to
141"niJg (dry weight) from 1986 to 1989.

In contrast, VandenneuIen d al. (1977) found
considerably more oil associal.ed with tissues of
bivalves, even seven years after the ARROWspill}'
As determined by fluorescence. clam tissues (si
pbon epidermis, siphon, mantle, mantle edge) col
lected from chronically-oiled beaches in Moussiliers
Passage in Chedahucto Bay contained relatively
high concentra~ons of aromatic and cyda-alkane
hydrocarbons (93 p.g/g, 16 p.g/g. 11 p.g/g. and 16
p.g/g (wet weight). respectively. In follow-on studies.
Gilfillan and Vandermeulen (1978) determined by
fluorescence that clams from Janvrin Lagoon in
Chedabucto Bay also contained relatively high bur
dens (up to 200 p.g/g wet weight) of petroleum
hydrocarbons. To explain how oil from the ARROW
spill could remain bioavailable. even six or seven
years after the spill. Vandermeulen and Gordon
(1976) hypothesized that persistent hydrocarbon
fractions found in clams represented oil that chron-

ically re-entered surficial sediments and intersti·
tial water as leachates from stranded and
weathered oil (tar). The assumption was that sig
nificant deposits of oil were not cleaned and left
to weather naturally.

There are unfortunately few other" case histo
ries where the fate of Bunker C fuel oil has been
studied, particularly in northern latitudes. There
are. however. other relevant data now beginning
to emerge from studies of the spill of North Slope
crude oil by the EXXON VAWEZ in Prince Wil
liam Sound. Alaska. While comparison to the
NESTUCCA spill cannot be rigorous. concentra
tions of total aromatic hydrocarbons in mussels one
year after the spill ranged from 235 ngIg to 82.352
nglg dry weight with a mean of 16.236 ng/g and
standard deviation of 28.139 nglg (Houghton el

al. 1991). Because many of the study sites are clas
sified as protected, low-energy sites, and much
buried oil still exists. sediment-bound oil will likely
continue to be available to intertidal resources for
a relatively long time.

Faqtors Influencing Weathering and
Depuration

There are likely several factors that accounted for
the relatively rapid depuration ofoil following the
NES1VCCA spill including: 1) the time of year in
which it occurred. 2) the type of beach or coast
line affected. and 3) the timely and efficient
c1~-up.

Time of Year

Because the spill occurred in winler when water
and air temperatures were lowest., much of the oil
rapidly congealed into "blobs.~ "palties~ and large
"mats~ before coming ashore. In some cases, the
Bunker C oil from the NESTUCCA was al sea from
1-2 weeks before grounding on some of the ONP
beaches. and it had weathered significantly dur
ing this period. The relatively high sea state at the
time of the spill also likely served to enhance
weathering; high winds increased evaporation and
the resulting high seas increased dissolution and
dispersion. This was not the case in every location
affected by the spill. however. as shortly after the
accident. heavy accumulations of fresh (un
weathered) Bunker C came a.~hore at Ocean Shores
and also entered Grays Harbor. Relatively fresh
oil also stranded at Whale Creek on the Quinault
Indian Resen'ation and on the more southern
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bea~ ofONP (Second Beach, Kayostla Beach,
Norwegum Memorial North).

Type of Beach

The area of the Washington coast most affected
by the spill is characterized by unprotected, high
energy, rocIcy headlands and sand beaches. For
tunately, this type ofshoreline tends to cleanse it
self most rapidly (Duval et aL 1981). Most Bunker
C stranding on the rocky shorelines (Kayostla
Beach, Norwegian Memorial North, Wedding
Rodes) of the Washington coast was removed rela
tively quickly by wave action and a series of se
vere winter storms that occurred immediately
following the spill. The relatively low concentra
tions ofoil (63 to 250 p.g/g by IR), essentially trace
amounts, associated with these coastal stations dur
ing the third survey, confumed that weathering and
depuration proceeded rapidly. What residual oil
remained was restricted to the more protected rock
~nd cobble substrates associated with gently slop
Ing beaches at Kayostla Beach and Norwegian
Memorial. The finding of significantly decreased
nC l7lPristane and nC..lPhytane ratios associated
with the extra sediments collected in the Norwegian
Memorial area ofONP also suggested that weather
ing occurred very rapidly in selected Washington
coastal sediments (fable 6).

Although the sand beaches at Ocean Shores
(North Jetty area) were heaVIly oiled, oil was not
detected dwing any of the three surveys conducted
at this location, suggesting more rapid depuration
from open sand beaches. Polycyclic aromatic
hydrocarbons were also mostly undetectable in ra
zor clams and mussels from Ocean Shores. Finally,
even though very high concentrations ofoil (6,255
and 19,015 p.gIg dry weight by IR) were found
on Sand Island during the second survey, allempts
to relocate this oil during the third survey proved
unsuccessful., possibly indicating that weathering
and depuration in this habitat proceeded rapidly.
Shifts in the configuration of sand dunes on the
Island mediated by intense stonn events during the
winter of 1989-1990 were likely partially re
sponsible.

Efficacy of Clean-up

Finally, clean-up was implemented immediately
and was extensive. Clean-up crews worked all af
fecled beaches; only one ~sel-aside" beach was

established in ONP to study potential effects ofoil
ing on intertidal ecology. Absorbent pads were
used during the fust few days ofthe spill when the
oil was still fresh. Pom-poms were installed and
~ effectively over cobble substrates containing
booed oil at Norwegian Memorial North. Intense
winter storms aooompanied by extremely high tides
at the time ofthe spill refloated extensive amounts
ofstranded debris, effectively adding much natu
ral oil-absorbent material to affected waters. Oil
in the form of "mats" and smaller "pallies" were
easily pieked-up or sccaped-offrocIcs. Oiled debris
consisting of kelp mats, eel grass, driftwood and
other flotsam were also removed for ultimate dis
posal in a certified landfilL Helicopter access to
ev~~ the most remote beaches on the coast greatly
facilitated the clean-up process. Approximately
45,000 yd) of oiled logs were also burned on
Washington coastal beaches (mcIuding those of
ONP) following the spill (Lt. M. Smith, Marine
Safety OffICe, U.s. Coast Guard, Seattle District.,
pees. comm.). Other logs as well as large rocks and
boulders were "brush-torched" to remove oil al
though this technique had only limited success: Oil
adherent to logs and rocks was heated until for
mation ofan ash, but because rocks often exploded
during this process. raising concern for operator
safety, this technique was discontinued. Propane
frred torches were also used on heavily oiled, cob
ble beaches of Vancouver Island, but again with
little effectiveness (H~ and Englar 1989).

Relatively high ~trations of total oil and
grease (30,000~ by ffi) were also significantly
reduced by clean-up following the spill of Alaska
North Slope crude oil from the ARCO
ANCHORAGE in Port Angeles harbor in Decem
ber 1985 (Word et aL 1987a, b). Average con
centrations of residual oil and grease at the end
of an intensive four month clean-up period were
450 mglkg. The maximum observed average con
centration in mixed-soft sediments (0-38 cm in
depth) within treated areas was approximately
1100 mgIkg. In contrast., Vanderhorst et aL (1981)
showed in field experiments that residual Prudhoe
Bay crude oil concentrations in intertidal sediments
under natural conditions of weathering and depu
ration decreased from about 2000 mglkg to un
detectable levels within 18.5 months. The Strait
of Juan de Fuca and the harbor at Port Angeles
can be described as protected, low-energy environ
ments.
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<Jean-up on Vancouver Is1an<I following the
NESWCCA. spill proceeded in much the same way
as efforts along the Washington coast and over es
sentialIy the same timeframe. Canadian officials
(Harding 1990) also indicated that a rapid and
thorough clean-up program following grounding of
the oil in early January 1989 served to reduce the
impacts of the spill. The grounding of oil in loca
tions where natural seH-cleaning was at maximum
(high wave action) also limited impacts.

Conclusions

Although relatively high concentrations of oil (6255
and 19,015 p.g/g dry weight) were found on Sand
Island in Grays Harbor during the second survey,
the relatively low concentrations of oil (63 to 250
p.g/g dry weight), essentialIy trace amounts, as
sociated with the coastal sites during the third sur
vey suggest that depuration was relatively rapid and
that little oil residual remains from the 1988
NES1VCCA oil spill. The relatively low concentra
tions ofaromatic hydrocarbons (mostly < 45 nglg
dry weight) foun<l in invertebrates following the spill
also represent essentially background levels and

.indicate that oil was rapidly metabolized and depu
rated, or is no lo'nger biologically available. These
data tend to conftrrn results ()f analyses of surfi
cial ~ ~imelil$ indicating that little residual ()il
ce'lnainS. " . .

.. -f~ot'S.mcdY contributing to the relatively rapid
.,~~ and depuration of oil from impacted

'beaches include I) the time of year in which the
spill occurred, 2) the type of beach or coastline
affected, and 3) the timely and efficient clean-up.
Most spilled oil congealed before stranding dll~ to
cold air and water temperatures. Large amounts
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RESTORATIOlf PLABlfIlfG WORK GROUP
EXXOlf VALDEZ OIL SPILL OFFICE

645"G" STREET
ANCHORAGE, ALASKA 99501
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~
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TO: Dave Gibbons Sept. 1, 1992
RESTORATION TEAM

FRO,,, RPWG, Jo~trand an~~
RE: ISSUES FOR THE DRAFT RESTORATION PLAN

The Restoration Planning Working Group has completed the enclosed issues
for the Draft Restoration Plan. These eleven issues are the product of our
evaluation of public and agency comments on the Restoration Framework,
Volume I, and comments from the Restoration Team.

Please note that the issues presented here are specifically for guiding the
design and development of the Restoration Plan. These will be shared with
the environmental impact statement contractor for use in developing the
EIS. The issues developed for the EIS will most certainly be similar but
may not be identical to those used for the Restoration Plan. Following
Forest Service procedures for National Environmental Policy Act analyses of
environmental impacts, the issues used for the EIS must be approved by the
deciding official (Trustees) prior to their use in the EIS.

The Restoration Team may want to forward these issues to the Trustee
Council now, or may want to wait for the EIS issues to be developed and
forward both issue sets as a package. RPWG now requests your concurrence
on attached issues for the Restoration Plan.

Enclosure
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ISSUE STATEMENTS FOR THE DRAFT RESTORATION PLAN

1. Injured resources and services vary in level of injury, rate of recovery,
location, and value to ecosystem and humans. What priority or weight
should be given to these factors in determining priorities for restoration
options?

2. What level of information, either from new or continuing damage assessment
studies, including socio-economic studies, is necessary to evaluate the
need for and effectiveness of present and future restoration?

3. What level of monitoring or research is appropriate to determine the rate
of recovery, health, and management of injured species, ecosystems, and
services?

4. How will habitat protection mechanisms (such as special management
designations, land acquisition and others) for public and private land and
water be integrated into an overall restoration program?

5. What information should be distributed to the public and how should it be
disseminated?

6. If there is a need for scientific, recreational or other facilities, where,
how, and when should they be constructed?

7. What are the effects of restoration activities on local economies and
subsistence?

8. What are the appropriate restoration strategies for restoring or enhancing
both injured and non-injured resources and services?

9. What are the opportunities and appropriateness for long-term funding of
programs through endowments?

10. How will restoration funds be managed and allocated?

11. Should restoration activities be evaluated concurrently or hierarchically?

END

September 01, 1992
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UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
National Marine Fisheries Service
Office of Oil Spill Damage
Assessment and Restoration
P.O. Box 210029
Auke Bay, Alaska 99821
September 15, 1992

MEMORANDUM FOR:

FROM:

SUBJECT:

Distribution

Bruc~t
Program Manager, OOSDAR

ASTM Symposium

ASTM is sponsoring a symposium on environmental toxicology and
risk assessment. This symposium will take place in Atlanta,
Georgia on April 26-29, 1993. The Exxon Company plans to present
a number of papers at this symposium (Exxon does not plan to
participate in the EVOS Trustee Council sponsored symposium).
ASTM is planning to incorporate a series of technical sessions on
the EVOS (see attached letter from ,Jane Hughes).

ASTM symposium chairman, Jane Hughes, would like the EVOS Trustee
agencies to present papers at the ASTM symposium thus providing a
balanced set of papers and presentations. I suspect that
technical papers discussing methodology advances would be
particularly welcome to ASTM. Although papers pUblished in the
Anchorage symposium proceedings will probably not be pUblished in
the ASTM proceedings, they will be considered for presentation at
the ASTM symposium.

When asked about abstract submission, Ms. Hughes said the same
abstracts submitted for the Trustee Council sponsored symposium
can be submitted for consideration for the ASTM symposium. The
Call for Papers deadline has been extended to September 30, 1992
(see attached brochure) to allow for Trustee agency
participation.

You are on your own if you would like to participate in the ASTM
symposium; you will be responsible for abstract sUbmission,
travel and other expenses. The registration fee has not yet been
set but will be in the $50 to $99 range. If you cannot travel to
Atlanta, you may want to consider having a poster presentation.

I request that you keep me informed of your participation in the
ASTM symposium. If you qave any questions please contact me or
Ms. Hughes at (919) 942-3985. They are also looking for session
chairs.



Distribution:

Malin Babcock
Chris Broderson
Mark Carls
Adrian Celewycz
Sin-Lam Chan
Tracy Collier
Marilyn Dahlheim
Jay Field
Lincoln Freese
Evan Haynes
Ron Heintz
John Karinen
sid Korn
Margaret Krahn
Cheryl Krone
Joyce Landingham
Marie Larsen
Tom Loughlin
Carol Ann Manen
Alan Mearns
Chuck O'Clair
Jeep Rice
Pat Rounds
Gary Shigenaka
Jeff Short
John Strand
Molly Sturdevant
Usha Varanasi
Alex wertheime::--- L•.r &'l/t.'N0
Doug Wolfe ~
And anyone else I may have missed!

Attachments

cc: Byron Morris
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(512-737-5921) FAX: 512-737-5928

First Vice-Chairman: DAVID A. BENGTSON, University of Rhode Island, Dept. of Zoology, Kingston, RI 02881 (401-782-3110)
FAX: 401-782-3030

Second Vice-Chairman: CORNELIUS I. WEBER, US EPA, 26 W. Martin Luther King Dr., Cincinnati, OH 45268 (513-569-7192)
FAX: 513-569-7115

Recording Secretary: MARK L. HINMAN, Exxon Biomedical Sciences, Mettlers Rd., CN2350, East Millstone, NJ 08875-2350 (201-873-6112)
FAX: 201-873-6009

Membership Secretary: MICHAEL A. LEWIS, US EPA, Sabine Island, Gulf Breeze, FL 32561-5299 (904-934-9200)
Staff Manager: SUSAN P. CANNING (215-299-5490)

September 10, 1992

Byron Morris
Chief, Office of Oil Spill Damage Assessment & Restoration
U.S. Dept. of Commerce - NOAA
National Marine Fisheries Service
11305 Glacier Hwy.
Auke Bay, AK 99821

Dear Mr. Morris:

I am serving as chairman of the Third ASTM Symposium on Environmental Toxicology and Risk Assessment to
be held April 26-29, 1993 in Atlanta, GA. This symposium is sponsored by ASTM Committee E-47 on
Biological Effects and Environmental Fate.

Recently, representatives from Exxon Company sent us a number of abstracts, concerning the Exxon Valdez oil
spill, for proposed presentations at the Symposium. The symposium chairmen and ASTM are therefore
planning to incorporate a series of technical sessions on this subject, and feature the background of the incident
in our plenary session. We feel that the people who typically attend our symposium will be very interested in
(finally) seeing the data from these studies. It is our intention to develop a separate peer-reviewed Special
Technical Publication (STP) encompassing a balanced set of papers discussing the environmental impacts of the
incident.

On behalf of the Symposium Committee, I invite you to be a part of the technical sessions on the Exxon
Valdez. Ideally, we are soliciting papers that would be both presented and published, but we can accept papers
that are "for presentation only" or "for publication only". We are also soliciting nominations for session
chairs.

We have added this topic at a rather late date, relative to ASTM deadlines. We have extended the deadline for
submission of abstracts to September 30, which I realize does not allow very much time. (Please note that
manuscripts submitted for publication in the peer-reviewed STP that will result from this symposium are due no
later than February 28, 1993).

Further information and a copy of the "Call for Papers" is enclosed. Feel free to circulate this information to
others who may be interested in participating. One of my co-chairmen will be coordinating the portion of the
symposium and STP relating to the Exxon Valdez; thus, any questions and copies of submitted abstracts should
be directed to him:

Dr. Greg Biddinger, Exxon Biomedical Sciences, Inc., Mettlers Rd., CN 2350, East Millstone, NJ 08875-2350
Phone: 908-873-6030 Fax: 908-873-6009

You may also call me (919-942-3985), Co-chairman Gene Mones of Unilever (201-943-7100 (ext. 2373», or
Dorothy Savini of ASTM (215-299-5413) if you have any questions.

A TM II 1916 Race Street, Philadelphia, PA 19103-1187 USA" Telephone: 215-299-5400 .. FAX: 215-299-2630
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Standard guides on the reduction, recycling, reuse and
disposal of various types of containers are being
prepared by a task group within Subcommittee 010.44
on Containers. The guides will address containers
made of aluminum, aseptic, fiber, glass, paper, plastic
and steel. The task group will next meet during the Oct.
18-22 meeting of Committee 0-10 on Packaging. For
more information, contact: Greg Crawford, Steel Can
Recycling Institute, Foster Plaza X, 680 Anderson
Drive, Pittsburgh, Pa. 15220 (412/922-2772); or Margie
Lawlor, ASTM (215/299-5518).

Determining the compatibility of agricultural chemi
cals with water soluble films used for packaging is the
subject of a new task group within Committee E-35 on
Pesticides. The group hopes to standardize testing
methods between compound manufacturers and water
soluble film manufacturers. The group will next meet
during the Nov. 17-20 meeting of E-35. For more
information, contact Daniel A. Volk, Chris Craft
Industrial Products Inc., 407 County Line Road, Gary,
Ind. 46403 (219/762-3165); or Susan Canning, ASTM
(215/299-5490).

Anew standard guide for safe use of recycled oil in
metalworking fluids is being prepared by Subcommit
tee 84.50 on Health and Safety Standards for Metal
working Fluids. Interested parties are invited to partici
pate. The subcommittee will next meet in Miami, Fla.,
during the Nov. 15-17 meeting of Committee E-34 on
Occupational Health and Safety. For more information,
contact: John Howell, CastroI Industries Inc., 630 W.
Washington Blvd., Chicago, III. 60606 (312/454-1000);
or Teresa Cendrowska, ASTM (215/299-5546).

Anew standard guide for pacJcaging of silicon carbide
whiskers and fibers is being prepared by Subcommittee
E34.70 on Single Crystal Ceramic Whiskers. Interested
parties are invited to participate. The subcommittee will
next meet in Miami, Fla., during the Nov. 15-17
meeting of Committee E-34 on OCcupational Health
and Safety. For more information, contact: Dr. Sam
Weaver, Third Millennium Technologies, P.O. Box
23556, Knoxville, Tenn. 37933-1556 (615/691-2170);
or Teresa Cendrowska, ASTM (215/299-5546).

The U.S. Department of Agriculture (USDA) is now
licensing production of the first starch encapsulated
pesticides designed to stick to the leaves of plants. The
new technology promises to reduce the risk of contami
nation of groundwater as well as reduce pest-control
costs. The technology was invented by two doctors of
the Agricultural Research Service (ARS) National Center
for Agricultural Utilization Research in Peoria, and is
being patented by the USDA For more information,
contact: Baruch Shasha or Michael McGuire, National
Center for Agricultural Utilization, ARS, USDA, Peoria,
III. 61604 (309/685-4011).

6 ASTM STANDNl.DlZATlON NEWS, OCT088l 1992

The National Institute of Standards and Technology
(NIST) is screening for 12 potential chemicals as
possible replacements for Halon 1301. Halon 1301 has
been used widely as a fire suppressant because it is
safe, effective and gentle to materials and equipment.
However, the halon family of chemicals is believed to
be damaging to the Earth's protective ozone layer and
is being phased out worldwide before the end of the
century. The NIST screening will provide data on
properties such as flame extinction efficiency, chemical
stability, combustion by-products and compatibility
with metals and elastomer products. For more informa
tion, contact Jan Kosko (301/975-2767).

Three guides are being developed by Section
E47.13.04 on Risk Characterization of Committee E-47
on Biological Effects and Environmental Fate. The
guides will address defining the scope of uncertainty in
risk, evaluating multiple endpoints, and using quantita
tive and qualitative ecological risk assessment. The
section will next meet in conjunction with E-47, Nov.
6-10. For more information, contact the section
chairman: Suellen Pirages, Karch & Associates Inc.,
1701 KSt. N.W. #1000, Washington, D.C. 20006
(202/463-0400); or Susan Canning, ASTM, (215/299- . /
5490). /

". The first public presentation of certain research '-J:..~
efforts undertaken in the wake of the Exxon Valdez
oil spill will be a highlight of the Third Symposium
on Environmental Toxicology and Risk Assessment:
Aquatic, Plant and Terrestrial to be held April 26-29,
1993. Sponsored by Committee E-47 on Biological
Effects and Environmental Fate, the symposium's
theme is IiCritical Issues in Environmental Toxicology
and Risk Assessment" and will include a series of
sessions on liThe Exxon Valdez: Environmental
Response and Assessment." Other sessions planned
are on ecological risk assessment, biodegradation,
sediment tOXicology and more. The symposium will
also include meetings of ASTM standards develop
ment working groups. For more information, contact:
Jane Hughes, Malcolm Pirnie Inc., 126 Cobblestone
Drive, Chapel Hill, N.C. 27516 (919/942-3985); or
Susan Canning, ASTM (215/299-5490). J,'---------------_......-/
ASTM Standards on Soil Compaction provides 26
standards on the construction of fills, dams, liners, caps,
structure foundations, backfill and other earth struc
tures. The standards are useful for classifying soil to be
used, determining the soil's compaction characteristics,
and controlling the compaction of water content of the
soil as it is being placed. Sponsored by Committee 0
18 on Soil and Rock, the publication is intended for
design engineers, speCifiers, consultants, inspectors,
soils engineers and more. The book is available from
ASTM Customer Service (215/299-5585). (List price
$45, member price $41). SN



ASTM

Manuscript Review

ASTM is a consensus organization and as such requires input from industry,
government, and academia in its peer-reviewed publication. We are searching
for, and preparing a list of, those individuals who are willing to review
manuscripts submitted to ASTM for publication in Special Technical
Publications (STP) for Committee E-47 on Biological Effects and Environmental
Fate. Reviewers would receive no more than three manuscripts for any STP.

If you are willing to serve as a reviewer of manuscripts submitted for the
Third Symposium on Environmental Toxicology and Risk Assessment, please
complete the following information and mail to Jane Hughes, Symposium
Chairman, Malcolm Pirnie, Inc., 126 Cobblestone Drive, Chapel Hill, NC 27516.

Name:

Title:

Organization:

Address:

Phone: Fax:

Areas of expertise (feel free to circle as many as appropriate):

Aquatic

Biomarkers

Ecosystem

Ecological Risk Assessment

Oil spills

OTHER (please specify):

Behaviorial

Ecological Modeling

Effluents

Sediment

Product life cycle

Biodegradation

Neurotoxicology

Plants

Terrestrial

Thank you for offering your services.

SClfcl
4603



ASTM Third Symposium on
Environmental Toxicology and Risk Assessment: Aquatic, Plant and
Terrestrial

April 26 - 29, 1993
Atlanta, GA

If you are willing to serve as a session chair, please complete
the following information and mail to Jane Hughes, symposium
Chairman, Malcolm Pirnie, Inc., 126 Cobblestone Drive, Chapel
Hill, NC 27516

Name:

Title:

Organization:

Address:

Phone: Fax:

Thank you for offering your services.



In addition. a specialposteI'"S:~'~i~~~;;~;~~ndaYa.ftemO()n~will
emphasize creative presentations ofenvironmental tOxicological

.research" Displays. videos,andde:rnonstrations are encouraged
for this session.. The poster session is planned to stlmulate~' .
discussion among partlcipants.~;p,leasechecktheapp;ropriate

on the ASTM Paper SUbmit~For:rnhelO\... to indiCatey~ri
prefe;ren<:e.fora platform orapOster:~ion."ProspeCtIve'
authorSa:I'easked tosubmitabstra" rs are. iriVited
followiri~topics: .e}··

/S·';,

• Product Life-Cycl~Assessment
• Comparative Toxicity and Mechanisms':' .~.. '.-;. .'k:J5:rJi}}~:::,~;,;-:;~~;·~.~.i~;~t;~~;~:~-':::::i~
• Complex Mixtures: Interactions. Toxicity. and Ecosystem'Effects -·-More information is avaIlable from Symposium Chatrm
• Environmental Risk/Environmental Systems Modeling' ... ; " . Hu~es; .Malcolm Plrnie; Inc;;: 126 Cobblestone Drive;' Chapel Hi
• Environmental Toxicology of Pesticides:," •. ;: ,. :. :.: <:;. NC 27516. 919/942-3985. FAX: 919/942;4042 or the Sympo.:;:
• Integration of Research in Environmental Toxicology :'. ,.,... ' , ',f'i,' sium Co-Chairmen Dr': Gregory Biddl.riger.Exxon Biomedical. P.O. ":, ;.,

and Risk Assessment . . . .' .... Box 235; East Millstone. NJ. 08873.908/873-6030. FAX: 908/ ;,-.:•.
• Interspecific Relationships inToxicology :, .:•...••. :,> 873-6306 and Dr. Eugene Mones. Unilever Research U.S.: 45 'e,·r
• Measurement and Interpretation of Community Effects>, River Road. Edgewater.;NJ 07020.201/943-7100. ext. 2372.... ,:s::",
• Methods in Environmental Toxicology . . '. FAX: 302/943-5653.....;. ";"/':'. ';:.:' ';"; ;. '.': --.- • "'>
• Microcosms. Mesocosms. and Extrapolation to Field Predictions
• Movement of Pollutants throu~Ecosystems
• Physiological Indicators ofToxic Stress (Bi,omarl,er.s) ..: '.F. ','~. ; •..r •.

• Population Biology and Pred~ctions in Environmental To:idC()lo~rY

• Sediment Toxicity and Bioavailability
• Structure Activity Relationships
• Toxicology of Vascular Plants

------------------------------------------------------------------

~~l~
Publications Division

1916 Race Street
.Phila., PA 19103-1187

215/299-5400

ASTM Paper Submittal Form
(Abstracts to be Attached)

NOTE
This form must be signed in order for
your paper to be published by ASTM. For
U.S. Government employees, whose
manuscript has been prepared as apart
of their ottical duties, it is understood
that copyright in the United States is not
available.

This flyer is printed on recycled paper.

(TIlird Symposium) Environmental Toxicology and Risk
Assessment: Aquatic. Plant. and Terrestrial' .

(Pleas~ give address for author who will be receiving ALL correspondence.)

Signature --,~---,---- --- --------------
Printed Name _=-- ~ _
Job Title ---,-.,.-,-.,.-,-.,.-,- _
Organization _
Address _

City State Zip _
Phone ---,- -'-- _

SEE REVERSE OF FORM FOR PUBLICATION INSTRUCTIONS.
CO-AUTHORS: SUPPLY ADDRESSES ON BACK OF THIS FORM!
_Platfonn __Poster _Open (Either)

_'Presentation Only __Presentation and Publication _Publication Only
_Invited Presentation Session _



NAMES AND ADDRESSES OF CO-AUTHORS

'lU'Bld ':>J:lUn.bv
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Non-Profit Org.

U.S. POSTAGE PAID
PhIladelphia. PA
Permit No. 1590

PUBLICATION POLICY

AUTHOR OBLIGATION TO ASTM: ASTM reserves the right of FIRST PUBLICATION of any papers
accepted for presentation. If an author has apaper accepted for presentation, he/she must not
submit it elsewhere for publication without the consent of the Society. If pUblished by ASTM, the
paper becomes the copyright property of ASTM. 'By signing this form, the author acknowledges his
intent to submit for publication.

MANUSCRIPT PREPARATION: Instructions concerning manuscript preparation and transmittal will
be furnished to authors by ASTM Headquarters upon acceptance of the abstract.

Reference to any previous publication of the substance of your paper: _

ABSTRACT SHOULD COVER: Objective and significance of the research; brief description of the
procedures; and results and their significance.

ACCEPTANCE OF PAPERS FOR PUBLICATION: The acceptance of this Submittal Form does not
constiMe an acceptance of your paper for publication. Acceptance for publication is contingent
upon peer review and approval by the ASTM Committee on Publications.

All papers not submitted to ASTM by the deadline will not be accepted for the STP. If a paper is submitted after the deadline, it may be forwarded to
the appropriate ASTM journal to be considered for publication. Please contact Kathy Dernoga (215/299-5581) or the Symposium Chairperson if you
cannot meet the deadline.
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Subject:

September 29, 1992
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International oil Spill Conference

I have just received word form the IOSC Program Committee that our
paper has been accepted for both presentation and publication.
However, the IOSC Program Committee did ask that we consider
reducing the length of our paper by about one page. They thought
that we could do some condensation of the material found on pages
6, 14, and 16. The only comment of a technical nature pertained to
our definition of recovery (see page 5). They suggested that we
might revise the second sentence of the first paragraph in the
section entitled Recovery Concept to read as follows; "A fully
recovered ecosystem is one which provides the same functions and
services as were provided by the pre-spill, uninjured system,
within the limits and constraints of natural variability and
statistical significance.

There were some last minute comments that Ken and Art made that I
did not receive before forwarding the paper to the IOSC on
September 3rd. I can consider these when I consider the above
comments. The due date for final submission is October 16th to the
editor of IOSC. This means an express mailing no later then
October 14th. If you have any further comments, or if you want to
reflect on the IOSC review, please FAX any input to my Juneau
number (907 789-6608). Thanks.
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Susan MacMullin
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Ken Rice
Stan Senner
Ray Thompson
Art Weiner
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PROCESS TO IDENTIFY AND' EVALUATE RESTORATION OPTIONS

John Strand, Stanley Senner, Arthur Weiner, Sanford Rabinowitch, Mark Brodersen, Kenneth Rice,
Karen Klinge, Susan MacMullin, Ruth Yender, Raymond Thompson

Exxon Valdez Oil Spill Restoration Planning Work Group
645 "G" Street

Anchorage, Alaska 99501

ABSTRACT: The restoration planningprocess has yielded a number of
possible alternatives for restoring resources and services injured by the
Exxon Valdez oil spill. They were developed by resource managers,
scientists, and the public, taking into consideration the resu{ts ofdamage
assessment and restoration studies and information from the scientific
literature. The alternatives thus far identified include no action natural
recovery, management ofhuman uses, manipulation ofresources, habi
tat protection and acquisition, acquisition ofequivalent resources, and
combinations ofthe above. Each alternative consists ofa different mix of
resource- or service-specific restoration options.

To decide whether it was appropriate to spend restoration funds on a
particular resource or service, first criteria had to be developed that
evaluated available evidence for consequential injury and the adequacy
and rate of natural recovery. Then, recognizing the range of effective
restoration options, a second set of criteria was applied to determine
which restoration options were the most beneficial. These criteria in
cluded technical feasibility, potential to improve the rate or degree of
recovery, the relationship ofexpected costs to benefits, cost effectiveness,
and the potential to restore the ecosystem as a whole. The restoration
options considered to be most beneficial will be grouped together in
several or more of the above alternatives and presented in a draft
restoration plan. They will be further evaluated in a companion draft
environmental impact statement.

The restoration planning process following the Exxon Valdez oil spill
has focused on identifying, evaluating, and integrating information
about the nature, extent, and persistence of injuries to natural re
sources and services, the rate and adequacy of natural recovery, and
the opportunities for restoration. This process changes as new informa
tion is received, but will culminate in the publication of a restoration
plan in 1993. Damage-assessment and restoration-science studies are
the primary sources of information on injuries; other sources include
data collected during the oil spill cleanup, public comments, and
scientific literature.

This paper reviews the initial planning approach taken by the Exxon
Valdez Oil Spill Restoration Planning Work Group (RPWG) on behalf
of the Exxon Valdez oil spill trustees to identify and evaluate restora
tion options. We also look at special problems encountered during
restoration planning and how they were addressed. We hope that
insights developed during this planning process may be useful to others
faced with similar tasks.

Exxon Valdez oil spill trustee organization

After the oil spill on March 24,1989, but before the settlement with
Exxon Corporation and Exxon Shipping Company on October 8, 1991,
natural resource damage assessment and restoration activities were
lOj.rgely guided by a verbal, nonbinding agreement among the six (three
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federal and three State of Alaska) trustees. Since the settlement, these
activities have been guided by a Memorandum of Agreement and
Consent Decree (hereafter referred to as the Memorandum of Agree
ment), filed in the U.S. District Court for the District of Alaska in civil
action A91-Q81 (United States v. State ofAlaska). The federal trustees
are: secretary of the U.S. Department of the Interior, secretary of the
U.S. Department of Agriculture, and administrator of the National
Oceanic and Atmospheric Administration, U.S. Department of Com
merce. The State of Alaska trustees include: commissioner of the
Department of Environmental Conservation, commissioner of the
Department of Fish and Game, and the Alaska attorney general,
Department of Law. The trustees have appointed representatives to an
Alaska-based trustee council. The trustee council has appointed a
restoration team and has formed various other subgroups from agency
staff to work on components of the restoration program, such as
finance, public participation, restoration planning, and habitat evalua
tion and protection. The Restoration Planning Work Group is one of
thesc subgroups (Figure 1).

Development of injury criteria and identification of
resources and services that warrant restoration

The Memorandum of Agreement specifies that use of the restora
tion trust fund must be linked to injuries resulting from the Exxon
Valdez oil spill. Specifically, the Memorandum of Agreement requires
that funds recovered for damages to natural resources be spent to
restore, replace, enhance, rehabilitate, or acquire the equivalent of
"natural resources injured as a result of the oil spill and the reduced or
lost services provided by such resources." Evidence of consequential
injury and adequacy and rate of natural recovery were proposed as
criteria to help determine which natural resources and services warrant
restoration.

In the context of natural resources, "consequential injury" indicates
a loss attributable to exposure to Exxon Valdez oil, or otherwise
attributable to the oil spill and cleanup. "Loss" for injured natural
resources is defined as: significant direct mortality, significant declines
in population size or productivity, significant chronic and sublethal
effects, or degradation of habitat due to contamination by oil or
cleanup. Examples of resources injured during the spill include sea
otters; harbor seals; common murres; bald eagles; sea ducks; marbled
murrelets; pink salmon; sockeye salmon, cutthroat and Dolly Varden
trout; coastal habitat consisting of supratidal, intertidal, and subtidal
habitats; and archaeology.

A natural-resource service has experienced "consequential injury"
if the oil spill or associated cleanup has significantly reduced the
physical or biological functions performed by natural resources; or
significantly reduced aesthetic, intrinsic, or other indirect uses pro
vided by natural resources; or, in combination with either of these,
resulted in the continued presence of oil on lands integral to the use of
special-purpose lands (Le., parks and refuges designated by the State
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Figure 1. Trustee organization-1. Does not include audit function. a proposal for this function will be developed; 2. Groups
will be formed and disbanded as appropriate.

of Alaska or federal government for the protection and conservation of
natural resources and services). Services injured during the spill in
clude commercial fishing; subsistence hunting, fishing, and gathering;
wildlife viewing; sport fishing; and tourism. Recreation and wilder
ness-use, which include such activities as kayaking, boating, backcoun
try camping, and hiking, are other examples. Intrinsicor nonuse values
such as aesthetics or appreciation of wilderness also have been affected
by the spill.

To maximize the benefits of restoration expenditures, the trustees
may consider the effects of natural recovery before investing restora
tion dollars. In a scientific sense, full ecological recovery has occurred
when the pre-spill flora and fauna are again present, healthy, and
productive, and there is a full complement of age classes. A fully
recovered ecosystem is one that provides the same functions and
services as were provided by the pre-spill, uninjured system.

For each injured resource and service, an estimation of the rate of
recovery will be made based on the best information available from
damage assessment and restoration-science studies, scientific litera
ture, and other sources. If it appears that recovery will be nearly
complete before the benefits of a restoration study or project can be
realized, then the trustees may determine that spending restoration
funds is not justified. However, if it appears that the recovery time will
be prolonged, it may be worth implementing technically feasible, cost
effective restoration options.

Identification of restoration options

The restoration planning process has identified the widest possible
range of restoration ideas, based on suggestions from a public sympo
sium,S public "scoping" meetings ,6 and a technical workshop (because
of pending litigation, the workshop was closed to the public and a

proceedings was not published). Restoration ideas have been orga
nized into restoration options, and data bases necessary for their
evaluation are being assembled. Thirty-five candidate restoration op
tions have been identified and presented to the public in Exxon Valdez
Oil Spill Restoration, Volume I-Restoration Framework3 (hereafter
referred to as the Restoration Framework) for review and comment
(Table 1).

Evaluation of restoration options

To help determine which of the many restoration options are most
appropriate and beneficial, criteria were developed based on the Com
prehensive Environmental Response, Compensation and Liability Act
of 1980 (42 U.S.C. 9601).
• The effects of any other actual or planned response or restoration

actions: Could other actions, such as additional cleanup, affect re
covery?

• Potential to improve recovery rate: Will implementation ofthe resto
ration option assist the recovery of the injured resource or service?

• Technical feasibility: Are technology and management skills avail
able to implement the restoration option successfully?

• Potential effects of the action on human health and safety: Are
hazards or adverse impacts associated with implementation of the
restoration option?

• The relationship of expected costs to expected benefits: Do benefits
equal or exceed costs? This is not intended to be a straight cost!
benefit analysis, but a broad consideration of direct and indirect
costs, including lost uses and both primary and secondary benefits
resulting from the action.

• Cost effectiveness: Does the action achieve the desired objective at
the least cost?



Table 1. Proposed options for restoring resources and services
injured by the Exxon Valdez oil spill

Management of human uses

1. protect archaeological resources
2. intensify management of fish and shellfish
3. increase management for fish and shellfish that did not previ

ously require intensive management
4. reduce disturbance at marine bird colonies and marine mam

mal hauI-out sites and rubbing beaches
5. reduce harvest by redirecting sport-fishing pressure
6. redesignate a portion of the Chugach National Forest as a na

tional recreation area or wilderness area
7. increase management in parks and refuges
8. restrict or eliminate legal harvests of marine and terrestrial

mammals and sea ducks
9. minimize incidental take of marine birds by commercial

fisheries '

Manipulation of resources

10. preserve archaeological sites and artifacts
11. improve or supplement stream and lake spawning and rearing

habitats
12. create new recreation facilities
13. eliminate intertidal sources of contaminated spawning sub

strates and prey
14. accelerate recovery of upper intertidal (Fucus) zone
15. supplement intertidal substrates (algal and other) for spawning

herring
16. test feasibility of enhancing murre productivity
17. eliminate introduced foxes and other predators from islands

important to nesting marine birds
18. replace fisheries harvest opportunities by establishing alternate

salmon runs

Habitat protection and acquisition

19. update and expand the state's Anadromous Fish Stream
Catalog

20. establish all Exxon Valdez oil-spill special management area
21. acquire tidelands
22. designate protected marine areas
23. acquire additional marine bird habitats
24. acquire "inholdings" within parks and refuges
25. protect and acquire upland forests and watersheds
26. acquire extended buffer strips adjacent to anadromous fish

streams
27. designate and protect benchmark monitoring sites
28. acquire access to sport-fishing streams
29. establish or extend buffer zones for nesting birds

Other Options

30. test subsistence foods for hydrocarbon contamination
31. develop comprehensive and integrated monitoring program
32. endow a fund to support restoration activities
33. develop integrated public information and education program
34. establish a marine environmental institute
35. replace (return) archaeological artifacts

• Consistency with applicable laws: Is the option consistent with the
directives and policies with which the trustee agencies must comply?

• Potential for additional injury resulting from the option: Will imple
mentation further injure target or nontarget resources or services?

• Degree to which the restoration option enhances the resource or
service: Would the option improve or create additional resources or
services?

• Degree to which the option benefits more than one resource or
service: Would the option benefit multiple injured resources or
services?

• Importance of implementing the option within the first year: Would
delay in restoring a resource or service result in further injury or
would we forgo a restoration opportunity (applies only to implemen
tation started before a restoration plan is completed)?
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These criteria have been used throughout the planning process. All
ideas developed from the initial ~u~lic meetings.also were scr:een~d

against these criteria during a prelimmary evaluatIon. Ideas which did
not meet the terms of the Memorandum of Agreement, which were
technically infeasible, or which could produce significant additional
injury upon implementation were rejected. .

Since review of public comment on the 35 proposed restoratIon
options, including suggestions for additional options, each option is
being reviewed in more detail using the above cri~eria and reviewing
the data bases for each injured resource and servIce. Data bases are
derived from the scientific literature, geograpbic information systems
files, and the reports of cleanup, damage assessment, and restor~tion

science studies. Subject areas will include the nature and seventy of
injury, the rate of natural recovery, life history require~e.nts, factors
limiting recovery, persistence of contaminants, opportunItIes to accel
erate the recovery rate, costs and environmental impacts of accelerat
ing recovery, and land status (ownership) and existing management
practices.

For some injured resources and services, many of these data are on
hand; in other cases, substantial deficiencies in the data bases could
impede evaluation. To remedy this, additional fieldwork and other
studies may be recommended in annual work pl~s, which should be
developed in consultation with scientists representmg the trustee agen
cies, the private sector, and outside peer reviewers.

Evaluation of restoration options for marine
and upland habitats

All proposed restoration options will be evaluated using the basic
criteria described above. However, additional steps will be needed to
evaluate properly habitat protection and acquisition options. Of all
candidate options listed in Table 1, habitat protection and acquisition
options have received the most public attention and comment. .

In the Environmental Protection Agency's Draft 1991 RestoratIon
Work Plan,2 the trustees set forth a preliminary sequence of steps for
identifying and protecting strategic fish and wildlife habitats and recre
ational sites. Although these habitats, primarily in uplands, were not
llirectly affected by the oil, the trustees recognized that their protec
tion may prevent additional injury to recovering populations. While a
final process for evaluating habitat protection options has not been
developed, the trustees have issued a Restoration Framework Supple
ment' that proposes a detailed habitat protection and acquisition proc
ess for public review and comment. The steps in this process include:
1. identification of key upland habitats that scientific data or other

relevant information link to the recovery of injured resources and
services. This includes an analysis of imminent threat from develop
ment (e.g., logging or mining), that recognizes the need to respond
to a proposed change in land use that could foreclose habitat
protection or other restoration opportunities.

2. characterization and evaluation of potential impacts from changed
land use relative to their effects on recovery of the injured ecosys
tem and its components; comparative evaluation of recovery strate
gies not involving acquisition of property rights (e.g., redesignat~on
of land-use classification), including an assessment of protectIon
afforded by existing laws, regulations, or other alternatives.

3. evaluation of cost-effective strategies to achieve restoration objec
tives for key upland habitats identified through steps one and two
above. Restoration alternatives for resource injuries would be eval
uated.

4. wiIling seller-buyer negotiations with private landowners for prop
erty rights.

5. public management of acquired property rights.

Development of preferred and other
restoration alternatives

A key element in the forthcoming restoration plan will be a descrip
tion of a preferred alternative and inclusion of a reasonable range of
other restoration alternatives, based on the National Environmental
Policy Act of 1969 (40 CFR 1500-1508). The consequences and im-
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pacts of each alternative must be analyzed in an environmental impact
statement (EIS).\ A programmatic EIS will be published simul
taneously with the restoration plan.

Each restoration alternative will consist of several (a set) of the
restoration options listed in Table 1. More than one restoration option
can be used to restore anyone injured resource or service. One option
also could address the restoration of multiple injured resources and
services. Each alternative, then, will achieve restoration through a
different mix of options. Six possible restoration alternatives (sets of
options) have been identified in the Restoration Framework.3.4 They
are presented here for discussion only and do not at this time indicate
any preference of the trustees.

To undertake no active restoration but to rely on natural recovery to
restore the injured ecosystem and its associated services is one alterna
tive. This assumes that cognizant State of Alaska and federal authori
ties will maintain existing (pre-spill) levels of management for injured
resources and services. Monitoring, however, would be conducted to
assess whether natural recovery is proceeding as anticipated.

Management of human uses of injured resources or services involves
existing .State of Alaska and federal management authorities. Exam
ples include to restrict or eliminate legal harvests of sea ducks (Table 1,
Option 8) and cutthroat trout (Table 1, Option 5), and to intensify
management of fish and shellfish (Table 1, Option 2).

Manipulation of resources or services focuses on measures taken
directly (usually on site) to rehabilitate or replace an injured species,
restore a damaged habitat, or enhance services provided by a damaged
resource. Examples include to improve or supplement stream and lake
habitats for spawning and rearing of wild pink and sockeye salmon
(Table 1, Option 11), and to accelerate recovery of the upper intertidal
Fucus communities (Table 1, Option 14).

INJURED RESOURCE
or

SERVICE

Habitat protection and acquisition includes changes in management
practices on private and public lands and the creation of protected
areas on existing public lands and on marine waters to prevent further .
damage to injured resources. Beyond land management practices,
damaged habitats or property rights can be acquired short of fee
simple title, e.g., purchase of timber rights. Examples include designa
tion of a National Marine Sanctuary or Alaska State Refuge, Sanctuary
or Critical Habitat Area (Table 1, Option 22), and acquisition and
designation of additional marine bird habitat for inclusion in the
Alaska Maritime National Wildlife Refuge (Table 1, Option 23).

Acquisition of equivalent resources does not attempt directly to
restore or rehabilitate injured resources and services. Acquisition of
equivalent resources means to compensate for an injured resource by
substituting another resource that provides the same or substantially
similar service as the injured resource or service.3

.' However, direct
restoration approaches (manipulation of resources and services, and
habitat protection and acquisition) also can be implemented on an
equivalent-resource basis. Examples: are to create new recreational
facilities (Table 1, Option 12), and to acquire tidelands (Table 1,
Option 21).

Each alternative above may be considered by itself or mixed in a
number of ways, depending on priorities and approach. For example,
Figure 2 presents a hierarchical analysis scheme through which one
could consider habitat protection and acquisition only after determin
ing that options under management of human uses and manipulation of
resources or services were inadequate to achieve restoration. In this
model, one would not necessarily have to try all higher options before
proceeding to the next; one would only need to make some evaluation
of their effectiveness before proceeding to the next. In the concurrent
analysis scheme (Figure 3), one could weigh all approaches equally,

Assess Rate and I Adequate
Degree of Recovery I

I
INADEQUATE

Evaluate1 I

Effective
Evaluate

Ineffectlve/l nBuff Icient

Effective
Evaluate

Ineffect Ive/l nB ufflcient

Protection

Modify
Land
Uses

Create
Protected

Area

Acquire
Property

Figure 2. Possible conceptual approach to the analysis of restoration options considers options hierarchically-1. All restora
tion actions will be evaluated as to their effectiveness on the recovery rate of the target injured resource; 2. Approaches can be
implemented on a direct-restoration or equivalent-resource basis; 3. Lesser rights (partial interests) include conservation
easement, timber rights. and access rights.
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Imperfect data base. In most cases, knowledge of the nature and
severity of injury is imperfect. This is due to the lack of pre-spill
(baseline) data, the time required to assess injury meaningfully (3 to 5
years for certain species), and the extremely large area affected by the
spill (portions of 1200 miles of coastline were oiled). Also, for logisti
cal, financial, and other reasons, all injured species and services were
not studied in detail, e.g., loons, pigeon guillemots, recreation. Where
data are imperfect, one has to judge injuries to natural resources and
services by the weight of available evidence and best professional
opinion. The restoration plan needs to be flexible and receptive to
newly generated information.

After the oil spill, monitoring studies in support of cleanup were
conducted and managed separately from damage assessment studies,
even though some of the same agencies participated in both efforts. No
one seriously attempted to integrate these studies. For most of the
cleanup and damage assessment studies, it was often impossible to
differentiate the effects of oiling from the effects of various treatment
technologies, e.g., high-pressure hot-water wash, bioremediation. Be
cause different survey objectives and designs were used, results were
often contradictory or could not be rigorously compared, thus increas
ing the problem of an imperfect data base upon which decisions had to
be made. Unfortunately, the planning process could not be delayed
until a better data base became available. Again, RPWG made deci
sions on the best available information and on their collective profes
sional judgment.

Different agency perspectives. Early in the planning process, the
RPWG recognized that each trustee agency came to the planning table
with different perspectives and legal mandates. The fact that each
agency also conducted cleanup, damage-assessment, and restoration
science studies complicated RPWG's task. While this problem will
never disappear completely, it has been greatly mitigated by adopting a
consensus process for making decisions. Few decisions have been made
by RPWG using traditional majority-minority opinions; most were
made by group agreement when everyone could support a proposal
with no objections or vetoes expressed. This has slowed our process at
times but also has strengthened the recommendations and deci
sions made.

No Further
Action 1

Create
Protected

Area

Modify
Land
Uses

Restrict Harvest
or Use

Problems encountered and lessons learned

Figure 3. Possible conceptual approach to analysis of restoration
options considers all approaches concurrently-1. All restoration ac
tions will be evaluated to assess their effectiveness on the recovery
rate of the target injured resource; 2. Approaches can be implemented
on a direct-restoration or equivalent-resource basis; 3. Lesser rights
(partial interests) include conservation easement, timber rights, and
access rights.

proceeding to those options deemed most desirable based on profes
sional and scientific judgment and the public's values. Each analysis
scheme should be viewed as an evaluation process.

Coming this far was not always easy. Numerous problems encoun
tered along the way greatly influenced the planning process, especially
our ability to make timely decisions and recommendations. For some
problems, we can provide insight into possible solutions; for others, we
have yet to find a lasting solution. Even so, it may be of value to
forewarn the reader faced with a similar planning task. Problems
encountered by RPWG follow.
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Restoration Planning Working Group
EXXON VALDEZ OIL SPILL RESTORATION OFFICE

645 "G" Street
Anchorage, Alaska 99501

TO: RPWG DATE: February 24, 1993

FROM: Bob Loeffler

SUBJECT: Planning Peer Reyiew

TELE: 278-8012
FAX: 276-7178

Just a note: As we discussed at one of the recent RPWG meetings, I am scheduling
planning peer review of the brochure. The date is not set, but I assume it will be next
week during the RTs review of the brochure.

The people I have contacted are:

Jon Issacs, Jon Issacs & Associates
Marty Welbourn, DNR
Jack Kruse, University of Alaska; Institute for Social and Economic Research
Mike Strunk (not yet contacted), NPS

If you have other suggestions or problems, please let me know. I assume we will
schedule the meeting on Monday.
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