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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 Li refining the proposed methodology and 
the cost estimates themselves. We need vour contrihmion no later that noon. Fridav. December 4 
because the ETS contractors reguire this information as smm 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 ofth(:se options from their first drafts early last summer 
to the latest combinations. 

Tile 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 Tr.I'!Lhodology 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 resp::mslble for 
vvriting the option summary. Finally, we describe the next steps and schedule for comFleting this 
task. 
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RPWG Members 
Cost Methodology 

. 2 . November 30, 1992 

I. Options and Suboptions 

A The spreadsheer 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 the-m numbers 41.0 and 42.0. 
41.0 Subsistence rnariculture 
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 aJtern:uives. However, because they represent suhstantial 
amounts of money and there appears to be substantial intere.st in them, their costs 
should be estimated. 
Pl. Administration 
P2. Monitoring 
P3. Education/public informacion 
P4. Agency management 

F. Because Options 40.0 (Special designations), P3 (Educa tionfPublic Information), and 
P4 (Agency Management) now consist of a combination of many older options for 
which cost h&d been estimated, we retained the derail of earlier components so the 
reviewers could determine which of rhe earlier estimates are still valid. However, 
this level of delail need nor be retained in the final report. 

II. AnnuaJ Cost 

A. Expected value of annual cost = mean of lower and upper cost estimates. However, 
in some cases it is derived from mulri·year estimates, e.g. $120,000 over 3 years "' 
$40,000/year.) In actuality mosr of the money may be needed in the firs: year and 
less in subsequent years. This levd 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), plan.."ling 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 

November 30, 1992 

III. Duration DRAFT 
' 

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 othervtise if 
you have better information. The lower- ar.d upper-range columns are tc be used 
to express uncertainty. 

C. For those projects whcse dura-cion depends on recovery of species we intend to use 
the figures Karen Klinge is gathering for e.ach option through her telephone surveys 
of peer reviewers. 

IV. Units of Measurement 

A. Costs 

1. All costs are exprt:ssed in units of $1,000. 

2. For simplicity, all costs are ~xpressed 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 recomrn~nded 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, S250.0·$500.0, $500.0·$1,000.0, etc. However, of the 40 options 
and suboprions being considered, we have ar least partial estimz.tes for 30. 
Some of these estimates appe~r 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 ro express cost a.s a broad categcry. We. do 
not propose to standardize the cost categorie.s that could be selected. 

4. Cost estimates for only two of the options are expressed per unit, 
specifically, 17.1 (COST PER ISLA!\i"D) and 40.0 (Modify management plans 
and policies- COST PER PL\N). This convention is used only because the 
options summary esrimatE~d co:;t per unit. However, this measure of cost can 
only be used if the peer reviewers assess the dfectiveness of the options 
using the same unit of m~~asurernent. 



RPWG Members 
Cost Methodology 

. 4 . November 30, 1992 

B. Duration DRAFT 
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 W(~re expressed. The expected value of tctal cost could 
then be computed as the expected value of annual cost times expected value 
of duration; lower rang.~ of total cost could be computed as the lower value 
of annual cost times the lower value of duration; etc. As "'e 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 RP·wo members: 

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

2. Please fill in the blanks and, if necess<try_. 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 PI (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. 

Ne~:t Steps 

During the week of December 7 we plan to su.bmit 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 clea.~ cooscic:nce. 

Thank you. 

Attachment 
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COST ESJJMATES • REVISED OPTIONS 
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II. Injured Resources and services 

B. conclusions - Subsistence 

SUMMARY 

Surveys conducted by the State of Alaska before the spill and in 
1990 indicated that subsistencE! use in the oil spill area was 
significantly reduced in 1989, primarily because of concern for 
potential health effects assoc:iated with use of contamir.ated 
resources. While subsistence harvests increased in some Native 
communities (Ouzinkie, Port Graham, English Bay, Larsen Bay, 
Karluk) in 1990 and 1991, other Native communities (Cher.ega, 
Tititlek) continued below average harvests. Warnings were issued 
by the State in 1989 for subsistence users to avoid consumption of 
intertidal invertebrates (mussels and clams) found along shorelines 
contaminated by oil. Based upon chemical analyses of a wide 
spectrum of subsistence resourc,:s (fish, shellfish, deer, d1.:.cks, 
marine mammals) , most resources (with the exception of some :mussels 
and clams) were determined to be: safe for human consumption. 

Proposed restoration options addresses·. the need to restore the 
confidence of subsistence hunters and fishers in the safety of 
subsistence resources within the oil spill area. Testing 
subsistence foods for residual petroleum hydrocarbons is designed 
to identify traditional subsistence areas still contaminated as 
well as measuring residual hydrocarbon levels in individual 
subsistence resources. ProposE~d restoration also assumes that 
recovery will be gradual and t.hat there is a need to exploit 
alternative subsistence resources, either by providing access to 
subsistence areas not impacted by the spill, or by providing 
assistance in the development of totally new subsistence resources 
(Pacific oyster). Finally, a restoration option to develop 
voluntary reductions in subsist,:nce harvests is proposed. While 
the duration of the proposed program will depend on the rate of 
recovery of subsistence services, costs associated with a 10-year 
program are $2,306,000. 

INJURY 

The Division of Subsistence, Alaska Department of Fish and Game 
determined before the Exxon Valdez oil spill, that the 15 Native 
Alaskan communities (with about: 2200 people) of Prince William 
Sound, Lower Cook Inlet an.d the Alaska Peninsula relied almost 
exclusively on subsistence resources~ These were fish including 
salmon, halibut, rockfish and Dolly Varden; marine invertebrates 
such as clams, crabs, and octopus; marine mammals (harbor seals and 
sea lions); land mammals such as deer (Prince William Sound and 
Kodiak Island), black bear and goats (Prince William Sound and 
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Lower Kenai Peninsula): birds including ptarmigan, waterfowl, and 
gulls eggs; and wild plants. The: mean number of resources used per 
household ranged from 10 to 2!:i, and generally every household 
participated in subsistence harvests. The per capita subsistence 
harvest ranged from nearly 200 pounds to over 600 pounds per year. 

In the first year (April 1989 to March 1990) following the spill, 
subsistence harvests of fish and wildlife in 10 of these villages 
(Chenega Bay, Tatitlek, English Bay, Port Graham, Karluk, Old 
Harbor, Ouzinkie, Port Lions, Chignik Lagoon) declined from 14 to 
77% compared to pre-spill averaqes (Fall 1991). The reasons for 
this decline varied among communities, households, and resources, 
but most dealt with the real or perceived consequences of the oil 
spill, especially the concern for potential health effects as a 
result of consuming subsistence resources from the spill area. 

An Oil Spill Health Task Force (OSHTF) determined the safety of 
using subsistence foods from the spill area. Chemical analytical 
studies conducted by the u.s. Food and Drug Administration (ADHSS 
1989a) and the National Oceanic and Atmospheric Administration 
(Varanasi et al. 1990) measured levels of polycyclic aromatic 
hydrocarbons (PAHs) in the bile and edible tissues of subsistence 
foods. These studies found that most resources tested (fish, 
shellfish, deer, ducks, marine mammals~contained no or very low 
levels of PARs, and eating foods with those levels posed no health 
risk~ Some samples of shellfish, however, had unacceptably high 
levels of PAHs prompting the OSHFT to conclude that shellfish 
"should not be collected from obviously oil-contaminated areas 
(ADHSS 1989b). 11 

RECOVERY 

In the second year following the spill (April 1990 to March 1991), 
Hall (1992) determined that the per capita harvest of subsistence 
resources in Chenega remained unchanged (143.1 lbs). In Tatitlek, 
the per capita harvest was even lower (155.2 lbs) than the 214.5 
lbs reported the previous year. In contrast, five other villages 
studied during the second year showed an increased subsistence 
harvest. At English Bay, the per capita harvest was 181.1 pounds 
during the second year compared to 141.0 lbs for the first post
spill year. Ouzinkie's per capita harves·t increased to 204.9 
pounds per person from a low of 88.8 pounds per person, but this 
was significantly below the pre-spill baseline of 402.8 pounds per 
person. In Port Graham, the harvest increased from 12 2 . o pounds in 
1989 to 213.5 lbs, essentially the pre-spill harvest level. The 
Larsen Bay harvest also increased significantly from 209.0 lbs to 
340 lbs, but is still below the pre-spill level of 403.5 lbs. 
Karluk's harvest of 395.2 lbs in 1990-1991 essentially matched the 
385.2 pound harvest of 1986. This was substantially lower than an 
1982-1983 estimate of 863.0 lbs. 



The finding that subsistence harvests had increased in five 
villages during the 1990-1991 timeframe suggested a renewed 
confidence in using some subsistence resources. However, the 
continued very low levels of harvest at Chenega Bay and Tatitlek, 
the continued below average harvests at English Bay and Ouzinkie, 
and the continued concern in somE~ households in all seven villages 
that some subsistence foods remained unsafe to eat, suggested that 
the injury persisted through the second year following the spill 
(Hall 1992). 

While comparable data are not available for the period April 1991 
to the present, it is not believed that subsistence harvests have 
returned to pre-spill averages in all affected native communities, 
especially Chenega Bay and Tatitlek. Concern over pot·ential long
term health effects of consuming resources from the spill area, a 
loss of confidence on the part of subsistence hunters and fishers 
in their abilities to determine if traditional foods are safe to 
eat, and the real or perceived reduction in available resources, 
are all factors likely to affect recovery of subsistence use. 

RESTORATION OPTIONS (For detailed description of applicable 
restoration options, see Appendix A). 

30A - Test Subsistence Foods for nesidual Hydrocarbon Contamination 

This option is designed to restore the confidence of subsistence 
hunters and fishers in the safety of subsistence resources within 
the spill area. Samples of mussels, clams, rockfish anc other 
resources will be collected from the harvest areas of 16 locations 
(Chenega, Tatitlek, English Bay [Nanwalek], Port Graham, Ahkiok, 
Karluk, Oil Harbor, Ouzinkie, Port lions, Chignik Lagoon, KodiaK 
City, Cordova, Valdez, Seldovia, Kenai, and Seward). Community 
representatives will assist in site selection, as well as 
collection of samples. Addi tiona.lly, bile and blubber samples will 
be taken from five seals harvested by subsistence hunters in Prince 
William Sound. The samples will be analyzed for residual petroleum 
hydrocarbons. The results of thE~se tests, along with the findings 
of other damage assessment and restoration studies, will be 
interpreted by the OSHTF, and reported to the communities in an 
informational letter and community visits. 

Sample collection, chemical analysis, and interpretation of results 
will take three years to implement and cost approximately 
$1,000,000. At the end of this period, the degree of recovery of 
the resources, as well as the subsistence economy, will be 
evaluated to determine if the program should continue. The 
confidence of the subsistence users in the safety of subsistence 
foods is likely to lag behind thE~ recovery of individual resources 
to some extent. 
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30B - Provide Access to Alternative subsistence Foods 

The goal of this option is to minimize interruption of subsistence 
activities at those native communi ties most affected by the oil 
spill. As a result of the oil spill, some resource populations 
have declined, while others (especially shellfish) continue to be 
chronically contaminated by persistent pockets of buried oil. This 
project will provide funds for subsistence hunters from Chenega 
to travel to eastern Prince William Sound to harvest traditional 
subsistence resources not injured or contaminated by the oil spill. 
Funding also would be provided to facilitate subsistence hunters in 
other native communities (Tatitlek) to assist the Chenegans by 
gathering, preserving and forwarding subsistence foods to Chenega. 
This support will continue until the resources in the subsistence 
area traditionally used by the Chenagans are no longer contaminated 
by oil, the resource populations have recovered to pre-spill 
levels, or the native community is no longer concerned that their 
traditional foods are contaminatE~d. Cost to implement this option 
is $50,000 per year or $500,000 over a 10-year duration. 

30C - Develop Shellfish Mariculture in Impacted Subsistence Areas 

This program will provide the villages of Chenega, Tatitlek, Port 
Graham, English Bay, Ouzinkie, and Ahkiok with a means to develop 
an alternative bivalve resource for both subsistence and commercial 
harvest. The basic strategy for the village mariculture program is 
to initially concentrate on oyster culture, and subsequently test 
the feasibility of establishing clam and scallop mariculture. 

Ti ti tlek, Eyak and Chenega Bay already have begun to develop oyster 
culture. Seed of Pacific oyster has been obtained from Washington 
and Oregon, and excellent growth rates have been achieved with bag 
and net culture techniques in· eastern Prince William Sound. A good 
market exists for oysters grown in Alaska, and oysters have proven 
to be an acceptable substitute for local subsistence shellfish 
species (oysters are not native to Alaska). 

For those villages already permitted (Eyak, Tatitlek, Chenega), 
settlement funds will be used to establish new oyster culture 
operations or increase existing operations to commercial production 
levels. A maricul ture specialist will be hired to organize village 
operations, help initiate and sustain a training program, and 
prepare and implement mariculture development plans. For those 
villages without permits (Port Graham, English Bay, ouzinkie, 
Ahkiok), initial efforts will focus on identification of potential 
culture sites and the development of permit applications. 
Activities in ensuing years will include preparation of mariculture 
development plans, training, establishing production, and 
development of markets. 

The bulk of costs for this program is associated with developing a 
mariculture management structure in each village and training 



village residents in mariculture techniques. The intent is to 
develop a self-sustaining program in three years at a cost of 
$600,000. 

30D - Bivalve Shellfish Hatchery Research center 

The initial objective of this program is to assess the feasibility 
of establishing a shellfish hatchery and mariculture technical 
center in the oil spill area to restore, replace or enhance injured 
bivalve shellfish populations. This is a paper study designed to 
identify which shellfish species. best lend themselves to hatchery 
propagation, what types of facilities will be required, what 
potential uses will be served, where will they be sited, and what 
are the potential benefits and associated costs. A consultant with 
both biological and engineering background will be hired to cor:duct 
the feasibility analysis. Costs of this one-year project are 
estimated to be $56,000. Native communi ties and organizatior..s in 
the affected area are expected to participate in the design and 
conduct of the feasibility project. 

SB - Implement a Cooperative Program for Developing Voluntary 
Subsistence Harvest Reductions 

This option provides a means for agency piologists and subsistence 
users to cooperatively assess the need for voluntary harvest 
reductions. Harvest reductions, if necessary, will serve to 
enhance the rate of recovery of injured species (fish, marine 
mammals and birds) by reducing harvest pressures. As a result, 
subsistence harvest and other services dependent on target species 
also will benefit in the long-term. 

Funding from the settlement will be used to pay for biologists 
travel to subsistence areas and facilitate meetings with 
subsistence users to discuss the status of recovery for important 
subsistence resources injured by the oil spill. Funding also will 
be used to reimburse subsistence hunters and fishers for assistance 
provided in collecting relevant biological information or samples. 
If it was agreed that an injured species was being over harvested, 
biologists and subsistence users will determine voluntary 
reductions in subsistence harvests, which will remain in effect 
unti:l. populations had recovered from oil spill injuries. If 
harvest levels were reduced, funding also will be provided to 
facilitate exploitation of alternative sources of traditional 
foods. 

It is anticipated that this ~ption will be implemented at six sites 
(Chenega, Tatitlek, Port Graha:m, Nanwalker, Ouzinkie, Jt..hkiok) 
within the oil spill area and will continue for 10 years or until 
recovery. At an annual cost of $15,000, the total cost is 
$150,000. 



References 

Fall, J. A. 1991. Subsistence Uses of Fish and Wildlife and the 
Exxon Valdez Oil Spill. ~~ctic Issues Digest 1: 12-25. 
Cooperative Extension service. University of Alaska Fairbanks. 
Fairbanks, Alaska. 

Fall, J. A. (ed.) 1992. Subsistence Harvests and Uses in Seven 
Gulf of Alaska Communities in the Second Year Following the EXXON 
VALDEZ Oil Spill. Division of Subsistence, Department of Fish and 
Game. Anchorage, Alaska. 

Varanasi, U., s. Chan, W. D. MacLeod, J. E. Stein. D. W. Brown, D. 
G. Burrows, K. L. Tilbury, c. A. Wigren, T. Horn, and s. M. Pierce. 
1990. survey of Subsistence Fish and Shellfish for Exposure to 
Oiled Spilled from the EXXON VALDEZ, Summary (Cycles I-III). 
Environmental Conservation Division, Northwest Fisheries Center, 
National Marine Fisheries Service, National Oceanic and Atmospheric 
Administration, Seattle, washington. 

Alaska Department of Health and Social Services (ADHSS). 1989a 
Oil Spill Public Health Advice ·- Report No. 3. State of Alaska 
Epidemiology Bulletin No. 16. September 22, 1989. Division of 
Public Health, Section of Epidemiology, ·Anchorage, Alaska. 

Alaska Department of Health and Social Services (ADHSS). 1989b. 
Oil Spill Public Health Advice ·- Report No. 4. State of Alaska 
Epidemiology Bulletin No. 17. October 13, 1989. Division of 
Public Health, Section of Epidemiology, Anchorage, Alaska. 

6 



) 

1 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
:2P 

j 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

. r) 
September 23, 1992 
OPTION 

INJURED RESOURCES AND SERVICES 

SUMMARY 

(Shorten, if possible) 

SUBOPTION 
. 

DESCRIPTION 

(Include as appropriate: implementation actions, time needed to 
implement and other information needed to describe the suboption.) 

MEANS AND POTENTIAL TO IMPROVE RECOVERY 

(Merge these sections to be a "user-friendly" discussion of the 
science supporting this suboption. If it is important to the 
discussion of the suboption, include feasibility and time needed to 
implement.) 

INDIRECT EFFE.CTS 
I 

(Summarize. ) 

OTHER INFORMATION 
·.·.t. 

(Include unique information from legal considerations, additional 
information or other pertinent information that wasn't considered 
elsewhere in the summary.) 

CITATIONS 

Other decisions that were made: 

:: 

A general discussion of legal considerations will be included 
in the appendix which will encompass information found in 
most or all of the various optionsjsuboptions. 
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