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ESM Operations

6 September 1990

Linda Comerci

0il Spill Restoration Planning Office
437 E. Street, Suite 301

Anchorage, AK 99501

Dear Linda:

I received your message and. request for a copy of our final
report as the disk we provided does not contain certain pages.
Missing pages include figures and tables which were either
xeroxed from other documents or created on another system. In’
addition, the disk does not contain Appendix G (R. Thorne's
bibliography) which you provided to us. I did not see the need to

retype 35 pages of references and as such just included a copy in
the report. Although Hal requested I only send one hard copy to
him, to expedite matters since he is out of the office, I am
enclosing an unbound copy of our final report, minus the title
page and forward, for your use.

If you have any other questions, please call.
Sincerely,

‘%ﬁ@/

C. Foster/stroup
Task Manager

CFs/dm
Enclosure

cc: H. Kibby
File 5266-031-02

9200 RUMSEY ROAD - COLUMBIA, MARYLAND 21045-1934 - TELEPHONE: (301) 964-9200 - FAX: (301) 964-5156
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CORFIDENTIAL-

To: Hal Kibby ™
Ecosystems Research Lab f%i%q

From: Brian Ross e l
0il Spill Restoration Office ﬂﬁ IR

1
il
Subject: Comments on Versar, Inc. Preliminary Dra Report -
Exxon Valdez 0il Spill Restoration Planning Program: Report
on Technical Workshop April 3-5, 1990

The above mentioned document has been reviewed by the
Restoration Planning Work Group (RPWG), and I am submitting
comments on their behalf for your information and transmission to
Versar, Inc. In general, we feel that Versar did a commendable
job of summarizing and accurately reflecting the proceedings of
the technical workshop. The RPWG was generally pleased that all
of the major points brought out at the workshop were able to be
pulled together in a cohesive report. One commenter noted that
Versar did "quite a good job considering the disorganized state
of the conference and what they had to work with".

I am attaching our comments in the following format:
Attachment A - a list of general comments by the RPWG.

Attachment B - a copy of the report labeled "MARKED-UP DRAFT"
which contains all specific changes suggested by those reviewers
who submitted marked-up copies of the report, including any
typograhical or grammer changes noted.

Attachment C - a copy of those specific comments which were
submitted in memo form (memos attached). Although some of these
comments may be already reflected by other reviewers in the
"MARKED-UP DRAFT", we did not incorporate any of the speccific
comments noted in these memos into the document, unless otherwise
noted. ‘

Please be aware that we have reviewed all comments for any
possible inconsistencies between reviewers, and have attempted to
resolve them. Please direct Versar to call to our attention any
problems or inconsistencies that they may come across during
their revision. They may contact Linda Comerci here at the
Restoration Planning Office to clarify any comments, and also
work through her to resolve any conflicting statements.

In order to meet our commitment to circulate a draft copy of
this report to all workshop participants for their review, we
will need 100 "bound" copies of the revised version ("draft"




report), plus one "unbound" copy for our own use. In addition,
we will need a diskette in WP 5.0 so that the RPWG can finalize

the document.

Thanks again for all your help. Call me with any questions.

Attachments

cc: RPWG members




Attachment A

Specific recommendations for suggested changes include the
following:

1. Throughout the document, cultural and recreational resources
should be addressed as two resource catagories (or "sessions")
under natural resources; for example, there are six catagories of
natural resources: cultural, recreational, and ecological or
biological (fish and shellfish, mammals, coastal resources, and
birds). The report should not address cultural or recreational
resources versus ecological resources, since the RPWG tries to
always addresses each catagory as a natural resource.

2. Consistent with the above comment, Chapter II should address
recreational and cultural resources. Chapter II should be
reorganized to address each resource catagory seperately (i.e.,
break down sections according to each natural resource catagory
or session - not ecological, cultural and recreational).

3. The organization of Chapter III is difficult to follow.
Suggest that an outline format be used, with specific sections
(A,B,C, etc. ) for each natural resource catagory.

4. The RPWG has decided that the Feasibility Study Proposals
presented in Chapter IV may result in some confusion since they
differ substantially from the actual proposals ultimately
accepted and described in other subsequent documents, such as the
Restoration Planning Progress Report. Although we realize that
the write-ups 1in Chapter IV represent proposals as they were
submitted by the Workshop sessions, the RPWG feels that they
should be replaced instead with a brief summary describing each
proposed project in general; perhaps as one concise paragraph.
This would avoid any future confusion that may result from having
two versions of project proposals, while still serving the
purpose of reporting what was proposed at the workshop.

5. The bibliography submitted by R. Thorne on cultural resource
site stabilization needs to be included in this document.

6. The references appearing in Chapter 5 and Appendix E are
confusing relative to why they appear in different sections.
They need to either be combined in one section, if possible, or
their differences need to be clarified, perhaps with an opening
paragraph at the beginning of the section.
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ESM Operations

8 June 1990

Hal Kibby

Environmental Protection Agency-ERL
200 sSw 35th Street

Corvallis, OR 97333

Dear Dr. Kibby:

This letter is to notify you that Dr. Daniel Sheehy has resigned
his position at Versar to seek other employment. Dan has agreed,

" however, to remain technically involved with the work Versar is

conducting for ERL-Corvallis concerning the development of
restoration and monitoring plans for the Exxon Valdez oil spill
(Contract No. 68-D9-0166, task 31), including assisting in the
revisions to the preliminary draft report. Future communication
and comments on the report should be addressed to Foster Stroup
here at ESM Operations.

Foster has provided much of the technical support for the work
and had a major role in both the Technical Workshop and
preparation of the draft report. She has the experience to
ensure that Versar responds to comments on the draft report in a
timely and high quality manner. Foster will be technically
supported by myself and Jeff Frithsen in this effort. I will
provide any other program management support ERL-Corvallis needs
for completion of this task. .

As you are aware, the end date for this task is 15 June 1990.
However, comments from the Restoration Planning Office
pertaining to the preliminary draft report are not anticipated
before the end of next week (15 June 1990). A no-cost extension
to 1 September 1990 (for a total of 6 months from task inception
date) is requested to ensure Versar can respond to comments and
appropriately revise the draft report.

i

9200 RUMSEY ROAD - COLUMBIA, MARYLAND 21045-13%: - 741 EPHONE: (301) 964-9200 + FAX: (301) 964-5156




wersar.

| : Dr. Hal Kibby
ESM O?eratlons . 8 June 1990
Page 2

We look forward to receiving your comments on the report and
providing additional support as needed to facilitate the
activities of the Restoration Planning Work Group.

L/F&7 Holland
Vice President

WP74:4973

cc: Foster Stroup
Jeff Frithsen
- Brian Ross; EPA Anchorage

File 5266-031-02
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f Types of Damage to Cultural Resources

Effects of 0il

3 Cil contamination is suspected to have masked beach
E deposits, making them difficult or impossible to identify by
ordinary methaods of site reconnaissance. Where gtratified
deposits exist in the intertidal and subtidal zones, oil
penetration may mask the stratigraphy, thus reducing the
information available from those deposits., In addition, oil
contamination of materials used tec determine the age of

f?,archaeclogical gsites will effect radic carbon dating technigues,
S rotential effects of fertilizers used in bicremediation and
B chemical dispersants on artifacts are unknown.

Erosion

¥ The presence and activitiesgs of the massive beach clean=-up
¥ force resulted in considerable accidentzl and deliberate )
E disruption of beach desposits; consequently, cultural information -
" that could have been cobtained from the patterns of human and

"fﬂanimal bones and other artifacte present in the deposits has been
- minimized or lost. In addition, the destructicn of the matrix in

K} which artifacts are embedded results in the loss of important
i information such as palececological data (e.g. contemporary

Q“gpollen types) and other clues to the age of the deposit,

g Cleaning technigues, particularly washing beaches with high

BE pressure hot water, conttributed to disruption of deposits and

P destruction of matrix, as well as to general beach erosion, The

£ potential loss of gupratidal beach vegetation due toc the toxic

.f effects of oil splattered by storms may further destabilize
. beaches, resulting in additional erosion of lag deposits and

B potential degradation of some relatively undisturbed upland

f}deposits.
vandalism

The influx of people on PWS beaches due to the oil spill has

'i; hade the location of artifacts general knowledge. 1In fact,
% participants suggested that artifact hunters currently may have

Y. Mere information about the location of -sites than rescutrce

1; Managers. The session discussed anecdotal evidence that amateur

and professional artifact hunters are removing items of

£ archaeclogical and cultural significance from PWS beacbes in
i Quantity. In support of such evidence, session participants
i described a pre-spill shift in collector attention from high

111-58%




arctic artifacts to native artifacts from the PWS area, which
has resulted in incressed market value for such items. In
addition, the session reported that a government agency employee
invelved in clean-up hag been prosecuted for looting artifacts,
This would eeem to suggest that splll related attention wmay
further increase the demand for artifacts from the PWS area,
Improper removal of artifacte from beacnes contributes to
destruction of matrix and to erosion by leaving holes in the
beach,

Loss of Heritage

The session emphasized that native communities, with their
rich traditions, represent an invaluable cultural resource. The
participants expressed concern that native groups whose ancestral
sites have been devastated by the effects of the o0il spill and
clean-up may perceive a sense of injury and insult to their
heritage. 1In addition, the session participants suggested that
these groups may have lost faith in the health of the resources
upon which their subgistence eccnomy, and ultimately their entd
culture, is based. Systematic analysis of the seafood resources.
harvested by native subsistence fishermen indicates that £ish are °
generally clean but that shellfish in some areas are contaminated &
with polyaromatic hydrocarbons, There is concern that itf k.
subgistence resources are perceived to be tainted, native groups
will be forced to rely on other sources of suppert, lesing their
sense of self sufficiency and potentially forgetting traditional
fishing methods and associated customs. The session pointed out
that a Minerals Managenment Service social indicator study has
shown an {ncrease in native alcocholism and suicide rates in 13989.
Participants suggested that spill related alterations in the
traditional native routine may contribute to the ercosion of the
culture.

TS MMM D rem A

Estimating the Cost of Damages to Cultural Resources

The session pointed out that section 106 of the NHPA (36 CFR
800) stipulates that planned destruction of historic properties
must be mitigated and provides guidelines for estimating the cost.
of damages to historic resources from a planned disturbance of a
site, such as development. In addition, the ARPA provides
guldelines for recovering the value of archaeclogical resources.
The costs considered eligible for recovery under these two acts
are!

o pre—-impact site survey costs

I11-56
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market value of artifacts lost to looting resulting
from site identification

data collection costs
landscape mitigation coéts.

these guidelines for cost recovery &re typically
prior to the execution of a plannsd disturbance of an
property, the session suggested that thege guidelines
applied to the effects of the oil spill acclident by
to provide a framewotk for determining the monetary
damages to historical and archaeclogical resources in

prince William Sound.
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méstoratlcn Needs

§: The session participants emphasized the need to increase
fand obligate the budget for a Natural Resource Damage Aesessment
gtudy of the effects of the o0il spill on cultural resources in
the PWS area. Session participants suggested that it would be
premature to define the nature and magnitude of the restoration
lgfforts required without a more precisze understanding of the
faxtent and degree of damage that has occurred and whether there
BEis continuing damage. Several session participants expressed the

topinion that cultural resources should be given priority for
Prestoration funding because, unlike biological and ecological
tesources, archaeological and historical material has no
regenerative capacity. The session identified the following
ipreliminary restoration needs:

complete inventory of sites to assess the extent of
damage from oiling

reduction of accelerated erosion of PWS beaches
impacted by the spill and mitigation of the effects of
clean-up

reduction or elimination of vandalism z.d
locting of atrtifacts

development of a technique to remove oil from artifacts
and materials typically used for radio carbon dating

restoration and preservation of native culgural
integrity and trust in the quality of subsistence
resources,

W: A discussion of specific restoration alternatives suggested to

vl

12N

)
3

ﬁ%;address each of thesge needs follows.
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Restoration Alternatives

Site Inventory

Because there is minimal pre-spill informetion about site
locations and characterigtice and because participants belisve
that the Exxon surveys may have been inadequate, the sessicn
recommended an intensive beach survey to identify sites, Because
there {8 concern that many sites may be difficult to identify
due to 01l contaminaticn, the session recommended testing for
tites in upland areas adjacent to beaches. This recommendation
is based on the assumption that eroded lag deposite containing
artifacts may be present on the beaches below any identified
upland sites. The session pointed out the value of employing
native knowledge of ancestral gsites to locate deposits and
remarked that this resource is already being tapped to some

extent, The session suggested develceping a slte occurrence model
to derive a statistical estimate of the total number of sites and

the most likely logeticns of sites. The model could be baged on
using GIS data te identify physiographic regimes and cther
factors, such as floral and faunal assemblages, slope, and
aspect, that correiate with site cccurrence.

Reduction ¢f Erosion

Because of concern about continuing beach erosicn due to
loss of supratidal vegetation killed by oiling, the session
participants recommended conducting a survey and analysis to¢
determine whether vegetation loss has occurred and the extent of
loss, A suggested method for the survey was to produce an
annotated videctape of the PWS coastline, filmed during a
helicopter fly-ocver. A session participant experienced in this
technique estimated the cost of such an effort to be
approximately $20,000, Once the extent of vegetation loss has

been determined, it would be possible to evaluate what long term -

f

stabilization technologies (such ag construction of riprap
barriers) are available and appropriate for F ‘nce William Sound
beaches. A session participant suggested that «n appropriate

gshort term beach stabilization technique would be te plant annual

rye grass, & species that will not reproduce and proliferate.
The session emphasized the importance of considering erosion of
archaeological depesits in planning any further clean-up
activities for PWS and expressed concern that some plans for

beach restoration may present additional threats to cultural
resources,

I1I-58
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Types of Damage to Cultural Resources caﬂFiDEﬁTiﬁl

Effects of 0il

Oil contamination is suspected to have masked beach
deposits, making them difficult or impossible to identify by
ordinary methods of site reconnaissance. Where stratified
deposits exist in the intertidal and subtidal zones, o0il
penetration may mask the stratigraphy, thus reducing the
information available from those deposits. 1In addition, oil
contamination of materials used to determine the age of
archaeological sites will effect radio carbon dating techniques.
Potential effects of fertilizers used in bioremediation and
chemical dispersants on artifacts are unknown.

Erosion

The presence and activities of the massive beach clean-up
force resulted in considerable accidental and deliberate
disruption of beach deposits; consequently, cultural information
that could have been obtained from the patterns of human and
animal bones and other artifacts present in the deposits has been
minimized or lost. 1In addition, the destruction of the matrix in
which artifacts are embedded results in the loss of important
information such as paleoecological data (e.g. contemporary
pollen types) and other clues to the age of the deposit.

Cleaning techniques, particularly washing beaches with high
pressure hot water, contributed to disruption of deposits and
destruction of matrix, as well as to general beach erosion. The
potential loss of supratidal beach vegetation due to the toxic
effects of oil splattered by storms may further destabilize
beaches, resulting in additional erosion of lag deposits and
potential degradation of some relatively undisturbed upland
deposits. .

Vvandalism

The influx of people on PWS beaches due to the o0il spill has
made the location of artifacts general knowledge. 1In fact,
participants suggested that artifact hunters currently may have
more information about the location of sites than resource
managers. The session discussed anecdotal evidence that amateur
and professional artifact hunters are removing items of
archaeological and cultural significance from PWS beaches in
quantity. 1In support of such evidence, session participants
described a pre-spill shift in collector attention from high

III-55
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arctic artifacts to native artifacts from the PWS area, which
has resulted in increased market value for such items. 1In
addition, the session reported that a government agency employee
involved in clean-up has been prosecuted for looting artifacts.
This would seem to suggest that spill related attention may
further increase the demand for artifacts from the PWS area.
Improper removal of artifacts from beaches contributes to
destruction of matrix and to erosion by leaving holes in the
beach.

Loss of Heritage

The session emphasized that native communities, with their
rich traditions, represent an invaluable cultural resource. The
participants expressed concern that native groups whose ancestral
sites have been devastated by the effects of the oil spill and
clean-up may perceive a sense of injury and insult to their
heritage. In addition, the session participants suggested that
these groups may have lost faith in the health of the resources
upon which their subsistence economy, and ultimately their entire
culture, is based. Systematic analysis of the seafood resources
harvested by native subsistence fishermen indicates that fish are
generally clean but that shellfish in some areas are contaminated
with polyaromatic hydrocarbons. There is concern that if
subsistence resources are perceived to be tainted, native groups
will be forced to rely on other sources of support, losing their
sense of self sufficiency and potentially forgetting traditional -
fishing methods and associated customs. The session pointed out
that a Minerals Management Service social indicator study has
shown an increase in native alcoholism and suicide rates in 1989.
Participants suggested that spill related alterations in the
traditional native routine may contribute to the erosion of the
culture.

Estimating the Cost of Damages to Cultural Resources

The session pointed out that section 106 of the NHPA (36 CFR
800) stipulates that planned destruction of historic properties
must be mitigated and provides guidelines for estimating the cost
of damages to historic resources from a planned disturbance of a
site, such as development. In addition, the ARPA provides
guidelines for recovering the value of archaeological resources.
The costs considered eligible for recovery under these two acts
are: . :

o pre-impact site survey costs

III-56 ’
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o market value of artifacts lost to looting resulting
from site identification

o) data collection costs
o landscape mitigation costs.

Although these guidelines for cost recovery are typically
employed prior to the execution of a planned disturbance of an
historic property, the session suggested that these guidelines
could be applied to the effects of the oil spill accident by
analogy, to provide a framework for determining the monetary
value of damages to historical and archaeological resources in
Prince William Sound.

Restoration Needs

" The session participants emphasized the need to increase
and obligate the budget for a Natural Resource Damage Assessment
study of the effects of the oil spill on cultural resources in
the PWS area. Session participants suggested that it would be
premature to define the nature and magnitude of the restoration
efforts required without a more precise understanding of the
extent and degree of damage that has occurred and whether there
is continuing damage. Several session participants expressed the
opinion that cultural resources should be given priority for
restoration funding because, unlike biological and ecological
resources, archaeological and historical material has no
regenerative capacity. The session identified the following
preliminary restoration needs: '

o complete inventory of sites to assess the extent of
damage from oiling

o reduction of accelerated erosion of PWS beaches
impacted by the spill and mitigation of the effects of
clean-up ' » ’ '

o reduction or elimination of vandalism and
- looting of artifacts

o ‘development of a technique to remove oil from artifacts
and materials typically used for radio carbon dating

o restoration and preservation of native cultural
integrity and trust in the quality of subsistence
resources.

A discussion of‘specific restoration alternatives suggested to
address each of these needs follows.

I11-57




Restoration Alternativesv ! | . yﬁﬁﬁﬁfffﬁﬁﬁ

Site Inventory

Because there is minimal pre-spill information about site
locations and characteristics and because participants believe
that the Exxon surveys may have been inadequate, the session
recommended an intensive beach survey to identify sites. Because
there is concern that many sites may be difficult to identify
due to 0il contamination, the session recommended testing for
sites in upland areas adjacent to beaches. This recommendation
is based on the assumption that eroded lag deposits containing
artifacts may be present on the beaches below any identified
upland sites. The session pointed out the value of employing
native knowledge of ancestral sites to locate deposits and
remarked that this resource is already being tapped to some
extent. The session suggested developing a site occurrence model
to derive a statistical estimate of the total number of sites and
the most likely locations of sites. The model could be based on
using GIS data to identify physiographic regimes and other
factors, such as floral and faunal assemblages, slope, and
aspect, that correlate with site occurrence.

Reduction of Erosion

Because of concern about continuing beach erosion due to
loss of supratidal vegetation killed by oiling, the session
participants recommended conducting a survey and analysis to
determine whether vegetation loss has occurred and the extent of
loss. A suggested method for the survey was to produce an
annotated videotape of the PWS coastline, filmed during a
helicopter fly-over. A session participant experienced in this
technique estimated the cost of such an effort to be
approximately $20,000. Once the extent of vegetation loss has
been determined, it would be possible to evaluate what long term
stabilization technologies (such as construction of riprap
barriers) are available and appropriate for Prince William Sound
beaches. A session participant suggested that an appropriate
short term beach stabilization technique would be to plant annual
rye grass, a species that will not reproduce and proliferate.
The session emphasized the importance of considering erosion of
archaeological deposits in planning any further clean-up
activities for PWS and expressed concern that some plans for
beach restoration may present additional threats to cultural
resources. '

ITII-58
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Types of Damage to Cultural Resources

Effects of 0il

0il contamination is suspected to have masked beach
deposits, making them difficult or impossible to identify by
ordinary methods of site reconnaissance. Where stratified
deposits exist in the intertidal and subtidal zones, o0il
penetration may mask the stratigraphy, thus reducing the
information available from those deposits. 1In addition, oil
contamination of materials used to determine the age of
archaeological sites will effect radio carbon dating techniques.
Potential effects of fertilizers used in bioremediation and
chemical dispersants on artifacts are unknown.

Erosion

The presence and activities of the massive beach clean-up
force resulted in considerable accidental and deliberate
disruption of beach deposits; consequently, cultural information
that could have been obtained from the patterns of human and
animal bones and other artifacts present in the deposits has been
minimized or lost. In addition, the destruction of the matrix in
which artifacts are embedded results in the loss of important
information such as paleoecological data (e.g. contemporary
pollen types) and other clues to the age of the deposit.

Cleaning techniques, particularly washing beaches with high
pressure hot water, contributed to disruption of deposits and
destruction of matrix, as well as to general beach erosion. The
potential loss of supratidal beach vegetation due to the toxic
effects of o0il splattered by storms may further destabilize
beaches, resulting in additional erosion of lag deposits and
potential degradation of some relatively undisturbed upland
deposits. ‘

Vandalism

The influx of people on PWS beaches due to the oil spill has
made the location of artifacts general knowledge. 1In fact,

- participants suggested that artifact hunters currently may have

more information about the location of sites than resource
managers. The session discussed anecdotal evidence that amateur
and professional artifact hunters are removing items of
archaeological and cultural significance from PWS beaches in
quantity. In support of such evidence, session participants
described a pre-spill shift in collector attention from high

III-55
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arctic artifacts to native artifacts from the PWS area, which
has resulted in increased market value for such items. 1In
addition, the session reported that a government agency employee
involved in clean-up has been prosecuted for looting artifacts.
This would seem to suggest that spill related attention may
further increase the demand for artifacts from the PWS area.
Improper removal of artifacts from beaches contributes to
destruction of matrix and to erosion by leaving holes in the
beach. :

Loss of Heritage

The session emphasized that native communities, with their
rich traditions, represent an invaluable cultural resource. The
participants expressed concern that native groups whose ancestral
sites have been devastated by the effects of the o0il spill and
clean-up may perceive a sense of injury and insult to their
heritage. 1In addition, the session participants suggested that
these groups may have lost faith in the health of the resources
upon which their subsistence economy, and ultimately their entire
culture, is based. Systematic analysis of the seafood resources
harvested by native subsistence fishermen indicates that fish are
generally clean but that shellfish in some areas are contaminated
with polyaromatic hydrocarbons. There is concern that if
subsistence resources are perceived to be tainted, native groups
will be forced to rely on other sources of support, losing their
sense of self sufficiency and potentially forgetting traditional
fishing methods and associated customs. The session pointed out
that a Minerals Management Service social indicator study has
shown an increase in native alcoholism and suicide rates in 1989.
Participants suggested that spill related alterations in the
traditional native routine may contribute to the erosion of the
culture.

Estimating the Cost of Damages to Cultural Resources

The session pointed out that section 106 of the NHPA (36 CFR
800) stipulates that planned destruction of historic properties
must be mitigated and provides guidelines for estimating the cost
of damages to historic resources from a planned disturbance of a
site, such as development. In addition, the ARPA provides
guidelines for recovering the value of archaeological resources.
The costs considered eligible for recovery under these two acts
are:

o pre-impact site survey costs

III-56




CORFIDENT AL
o market value of artifacts lost to looting resulting
from site identification

o data collection costs
o landscape mitigation costs.

Although these guidelines for cost recovery are typically
employed prior to the execution of a planned disturbance of an
historic property, the session suggested that these guidelines
could be applied to the effects of the o0il spill accident by
analogy, to provide a framework for determining the monetary
value of damages to historical and archaeological resources in
Prince William Sound.

Restoration Needs

The session participants emphasized the need to increase
and obligate the budget for a Natural Resource Damage Assessment
study of the effects of the o0il spill on cultural resources in
the PWS area. Session participants suggested that it would be
premature to define the nature and magnitude of the restoration
efforts required without a more precise understanding of the
extent and degree of damage that has occurred and whether there
is continuing damage. Several session participants expressed the
opinion that cultural resources should be given priority for
restoration funding because, unlike biological and ecological
resources, archaeological and historical material has no
regenerative capacity. The session identified the following
preliminary restoration needs:

o complete inventory of sites to assess the extent of
damage from oiling

o reduction 6f accelerated erosion of PWS beaches
impacted by the spill and mitigation of the effects of
clean-up

o reduction or elimination of vandalism and

looting of artifacts

o] development of a technique to remove oil from artifacts
and materials typically used for radio carbon dating '

o restoration and preservation of native cultural
integrity and trust in the quality of subsistence
resources.

A discﬁssion of specific restoration alternatives suggested to
address each of these needs follows.

ITI-57




Restoration Alternatives | gz@ﬁiﬁiﬂfﬁiggi

Site Inventory

Because there is minimal pre-spill information about site
locations and characteristics and because participants believe
that the Exxon surveys may have been inadequate, the session
recommended an intensive beach survey to identify sites. Because
there is concern that many sites may be difficult to identify
due to o0il contamination, the session recommended testing for
sites in upland areas adjacent to beaches. This recommendation
is based on the assumption that eroded lag deposits containing
artifacts may be present on the beaches below any identified
upland sites. The session pointed out the value of employing
native knowledge of ancestral sites to locate deposits and
remarked that this resource is already being tapped to some
extent. The session suggested developing a site occurrence model
to derive a statistical estimate of the total number of sites and
the most likely locations of sites. The model could be based on
using GIS data to identify physiographic regimes and other
factors, such as floral and faunal assemblages, slope, and
aspect, that correlate with site occurrence.

Reductioh of Erosion

Because of concern about continuing beach erosion due to
loss of supratidal vegetation killed by oiling, the session
participants recommended conducting a survey and analysis to
determine whether vegetation loss has occurred and the extent of
loss. A suggested method for the survey was to produce an
annotated videotape of the PWS coastline, filmed during a
helicopter fly-over. A session participant experienced in this
technique estimated the cost of such an effort to be
approximately $20,000. Once the extent of vegetation loss has
been determined, it would be possible to evaluate what long term
stabilization technologies (such as construction of riprap
barriers) are available and appropriate for Prince William Sound
~ beaches. A session participant suggested that an appropriate
short term beach stabilization technique would be to plant annual
rye grass, a species that will not reproduce and proliferate.
The session emphasized the importance of considering erosion of
archaeological deposits in planning any further clean-up
activities for PWS and expressed concern that some plans for
beach restoration may present additional threats to cultural
resources.
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Effects of 0il

0il contamination is suspected to have masked beach
deposits, making them difficult or impossible to identify by
ordinary methods of site reconnaissance. Where stratified
deposits exist in the intertidal and subtidal zones, o0il
penetration may mask the stratigraphy, thus reducing the
information available from those deposits. In addition, oil
contamination of materials used to determine the age of
archaeological sites will effect radio carbon dating techniques.
Potential effects of fertilizers used in bioremediation and
chemical dispersants on artifacts are unknown.

Erosion

The presence and activities of the massive beach clean-up
force resulted in considerable accidental and deliberate
disruption of beach deposits; consequently, cultural information
that could have been obtained from the patterns of human and
animal bones and other artifacts present in the deposits has been
minimized or lost. 1In addition, the destruction of the matrix in
which artifacts are embedded results in the loss of important
information such as paleocecological data (e.g. contemporary
pollen types) and other clues to the age of the deposit.

Cleaning techniques, particularly washing beaches with high
pressure hot water, contributed to disruption of deposits and
destruction of matrix, as well as to general beach erosion. The
potential loss of supratidal beach vegetation due to the toxic
effects of oil splattered by storms may further destabilize
beaches, resulting in additional erosion of lag deposits and
potential degradation of some relatively undlsturbed upland
deposits.

Vandalism

The influx of people on PWS beaches due to the oil spill has
made the location of artifacts general knowledge. 1In fact,
participants suggested that artifact hunters currently may have
more information about the location of sites than resource
‘managers. The session discussed anecdotal evidence that amateur
and professional artifact hunters are removing items of
archaeological and cultural significance from PWS beaches in
quantity. In support of such evidence, session participants
described a pre-spill shift in collector attention from high
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arctic artifacts to native artifacts from the PWS area, which
has resulted in increased market value for such items. 1In
addition, the session reported that a government agency employee
involved in clean-up has been prosecuted for looting artifacts.
This would seem to suggest that spill related attention may
further increase the demand for artifacts from the PWS area.
Improper removal of artifacts from beaches contributes to
destruction of matrix and to erosion by leaving holes in the
beach.

Loss of Heritage

The session emphasized that native communities, with their
rich traditions, represent an invaluable cultural resource. The
participants expressed concern that native groups whose ancestral
sites have been devastated by the effects of the oil spill and
clean-up may perceive a sense of injury and insult to their
heritage. 1In addition, the session participants suggested that
these groups may have lost faith in the health of the resources
upon which their subsistence economy, and ultimately their entire
culture, is based. Systematic analysis of the seafood resources
harvested by native subsistence fishermen indicates that fish are
generally clean but that shellfish in some areas are contaminated
with polyaromatic hydrocarbons. There is concern that if
subsistence resources are perceived to be tainted, native groups
will be forced to rely on other sources of support, losing their
sense of self sufficiency and potentially forgetting traditional
"fishing methods and associated customs. The session pointed out
that a Minerals Management Service social indicator study has
shown an increase in native alcoholism and suicide rates in 1989.
Participants suggested that spill related alterations in the
traditional native routine may contribute to the erosion of the
culture.

Estimating the Cost of Damages to Cultural Resources

The session pointed out that section 106 of the NHPA (36 CFR
800) stipulates that planned destruction of historic properties
must be mitigated and provides guidelines for estimating the cost
of damages to historic resources from a planned disturbance of a
site, such as development. 1In addition, the ARPA provides
guidelines for recovering the value of archaeological resources.
The costs considered eligible for recovery under these two acts
are: _

o] pre~impact site survey costs
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o market value of artifacts lost to looting resulting
from site identification

o data collection costs
o landscape mitigation costs.

Although these guidelines for cost recovery are typically
‘employed prior to the execution of a planned disturbance of an
historic property, the session suggested that these guidelines
could be applied to the effects of the oil spill accident by
analogy, to provide a framework for determining the monetary
value of damages to historical and archaeological resources in
Prince Wllllam Sound.

Restoration Needs

_ The session participants emphasized the need to increase
and obligate the budget for a Natural Resource Damage Assessment
study of the effects of the o0il spill on cultural resources in
the PWS area. Session participants suggested that it would be
premature to define the nature and magnitude of the restoration
efforts required without a more precise understanding of the
extent and degree of damage that has occurred and whether there
is continuing damage. Several session participants expressed the
opinion that cultural resources should be given priority for
restoration funding because, unlike biological and ecological
resources, archaeological and historical material has no
regenerative capacity. The session identified the following
preliminary restoration needs:

o  complete inventory of sites to assess the extent of
damage from oiling

o reduction of accelerated erosion of PWS beaches
impacted by the sp111 and mltlgatlon of the effects of
clean-up

o reductlon or elimination of vandallsm and

looting of artifacts

o development of a technique to remove oil from artifacts
and materials typically used for radio carbon dating

o - restoration and preservation of native cultural
integrity and trust in the quality of subsistence
resources.

A discussion of specific restoration alternatives suggested to
address each of these needs follows.
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Site Inventory

Because there is minimal pre-spill information about site
locations and characteristics and because participants believe
that the Exxon surveys may have been inadequate, the session
recommended an intensive beach survey to identify sites. Because
there is concern that many sites may be difficult to identify
due to o0il contamination, the session recommended testing for
sites in upland areas adjacent to beaches. This recommendation
is based on the assumption that eroded lag deposits containing
artifacts may be present on the beaches below any identified
upland sites. The session pointed out the value of employing
native knowledge of ancestral sites to locate deposits and
remarked that this resource is already being tapped to some
extent. The session suggested developing a site occurrence model
to derive a statistical estimate of the total number of sites and
the most likely locations of sites. The model could be based on
using GIS data to identify physiographic regimes and other
factors, such as floral and faunal assemblages, slope, and
aspect, that correlate with site occurrence.

Reduction of Erosion

Because of concern about continuing beach erosion due to
loss of supratidal vegetation killed by oiling, the session
participants recommended conducting a survey and analysis to
determine whether vegetation loss has occurred and the extent of
loss. A suggested method for the survey was to produce an
annotated videotape of the PWS coastline, filmed during a
helicopter fly-over. A session participant experienced in this
technique estimated the cost of such an effort to be
approximately $20,000. Once the extent of vegetation loss has
been determined, it would be possible to evaluate what long term
stabilization technologies (such as construction of riprap
barriers) are available and appropriate for Prince William Sound
beaches. A session participant suggested that an appropriate
short term beach stabilization technique would be to plant annual
rye grass, a species that will not reproduce and proliferate.
The session emphasized the importance of considering erosion of
archaeological deposits in planning any further clean-up
activities for PWS and expressed concern that some plans for
beach restoration may present additional threats to cultural
resources. :
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Effects of 0il

0il contamination is suspected to have masked beach
deposits, making them difficult or impossible to identify by
ordinary methods of site reconnaissance. Where stratified
deposits exist in the intertidal and subtidal zones, oil
penetration may mask the stratigraphy, thus reducing the
information available from those deposits. 1In addition, oil
contamination of materials used to determine the age of
archaeological sites will effect radio carbon dating techniques.
Potential effects of fertilizers used in bioremediation and
chemical dispersants on artifacts are unknown.

Erosion

The presence and activities of the massive beach clean-up
force resulted in considerable accidental and deliberate
disruption of beach deposits; consequently, cultural information
that could have been obtained from the patterns of human and
animal bones and other artifacts present in the deposits has been
minimized or lost. 1In addition, the destruction of the matrix in
which artifacts are embedded results in the loss of important
information such as paleoecological data (e.g. contemporary
pollen types) and other clues to the age of the deposit.

Cleaning techniques, particularly washing beaches with high
pressure hot water, contributed to disruption of deposxts and
destruction of matrix, as well as to general beach erosion. The
potential loss of supratidal beach vegetation due to the toxic
effects of oil splattered by storms may further destabilize
beaches, resulting in additional erosion of lag deposits and
potential degradatlon of some relatively undisturbed upland
deposits.

vandalism

The influx of people on PWS beaches due to the oil spill has
made the location of artifacts general knowledge. 1In fact,
participants suggested that artifact hunters currently may have
more information about the location of sites than resource
managers. The session discussed anecdotal evidence that amateur
and professional artifact hunters are removing items of
archaeological and cultural significance from PWS beaches in
quantity. In support of such evidence, session participants
‘described a pre-spill shift in collector attention from high
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arctic artifacts to native artifacts from the PWS area, which
has resulted in increased market value for such items. 1In
addition, the session reported that a government agency employee
involved in clean-up has been prosecuted for looting artifacts.
This would seem to suggest that spill related attention may
further increase the demand for artifacts from the PWS area.
Improper removal of artifacts from beaches contributes to
destruction of matrix and to erosion by leaving holes in the
beach.

Loss of Heritage

The session emphasized that native communities, with their
rich traditions, represent an invaluable cultural resource. The
participants expressed concern that native groups whose ancestral
sites have been devastated by the effects of the o0il spill and
‘clean-up may perceive a sense of injury and insult to their
heritage. In addition, the session participants suggested that
these groups may have lost faith in the health of the resources
upon which their subsistence economy, and ultimately their entire
culture, is based. Systematic analysis of the seafood resources
harvested by native subsistence fishermen indicates that fish are
generally clean but that shellfish in some areas are contaminated
with polyaromatic hydrocarbons. There is concern that if
subsistence resources are perceived to be tainted, native groups
will be forced to rely on other sources of support, losing their
sense of self sufficiency and potentially forgetting traditional
fishing methods and associated customs. The session pointed out
that a Minerals Management Service social indicator study has
shown an increase in native alcoholism and suicide rates in 1989.
Participants suggested that spill related alterations in the
traditional native routine may contribute to the erosion of the
culture. '

Estimating the Cost of Damages to Cultural Resources

The session pointed out that section 106 of the NHPA (36 CFR
800) stipulates that planned destruction of historic properties
must be mitigated and provides guidelines for estimating the cost
of damages to historic resources from a planned disturbance of a
site, such as development. In addition, the ARPA provides
guidelines for recovering the value of archaeological resources.
The costs considered eligible for recovery under these two acts
are: '

o - pre-impact site survey costs
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o market value of artifacts lost to looting resdldip

from site identification TIRNY
o data collection costs
o] landscape mitigation costs.

Although these guidelines for cost recovery are typically
employed prior to the execution of a planned disturbance of an
historic property, the session suggested that these guidelines
could be applied to the effects of the o0il spill accident by
analogy, to provide a framework for determining the monetary
value of damages to historical and archaeological resources in
Prince William Sound.

Restoration Needs

The session participants emphasized the need to increase
and obligate the budget for a Natural Resource Damage Assessment
study of the effects of the oil spill on cultural resources in
the PWS area. Session participants suggested that it would be
premature to define the nature and magnitude of the restoration
- efforts required without a more precise understanding of the
extent and degree of damage that has occurred and whether there
is continuing damage. Several session participants expressed the
opinion that cultural Tresources should be given priority for
restoration funding because, unlike biological and ecological
resources, archaeological and historical material has no
regenerative capacity. The session identified the following
preliminary restoration needs: :

o complete inventory of sites to assess the extent of
damage from oiling

o reduction of accelerated erosion of PWS beaches
impacted by the spill and mitigation of the effects of
clean-up

o reduction or elimination of vandalism and

looting of artifacts

o development of a technique to remove oil from artifacts
and materials typically used for radio carbon dating

o restoration and preservation of native cultural’
integrity and trust in the quality of subsistence
resources.

A discussion of specific restoration alternatives suggested to
address each of these needs follows.
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Site Inventory

Because there is minimal pre-spill information about site
locations and characteristics and because participants believe
that the Exxon surveys may have been inadequate, the session
recommended an intensive beach survey to identify sites. Because
there is concern that many sites may be difficult to identify
due to o0il contamination, the session recommended testing for
sites in upland areas adjacent to beaches. This recommendation
is based on the assumption that eroded lag deposits containing
artifacts may be present on the beaches below any identified
upland sites. The session pointed out the value of employing
native knowledge of ancestral sites to locate deposits and
remarked that this resource is already being tapped to some
extent. The session suggested developing a site occurrence model
to derive a statistical estimate of the total number of sites and
the most likely locations of sites. The model could be based on
using GIS data to identify physiographic regimes and other
factors, such as floral and faunal assemblages, slope, and
aspect, that correlate with site occurrence.

Reduction of Erosion

Because of concern about continuing beach erosion due to
loss of supratidal vegetation killed by oiling, the session
participants recommended conducting a survey and analysis to
determine whether vegetation loss has occurred and the extent of
loss. A suggested method for the survey was to produce an
annotated videotape of the PWS coastline, filmed during a
helicopter fly-over. A session participant experienced in this
technique’ estimated the cost of such an effort to be
approximately $20,000. Once the extent of vegetation loss has
been determined, it would be possible to evaluate what long term
stabilization technologies (such as construction of riprap
barriers) are available and appropriate for Prince William Sound
beaches. A session participant suggested that an appropriate
short term beach stabilization technique would be to plant annual
rye grass, a species that will not reproduce and proliferate.
The session emphasized the importance of considering erosion of
archaeological deposits in planning any further clean-up
activities for PWS and expressed concern that some plans for
beach restoration may present additional threats to cultural
resources.
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Effects of 0il

0il contamination is suspected to have masked beach
deposits, making them difficult or impossible to identify by
ordinary methods of site reconnaissance. Where stratified
deposits exist in the intertidal and subtidal zones, oil
penetration may mask the stratigraphy, thus reducing the
information available from those deposits. In addition, oil
contamination of materials used to determine the age of
archaeological sites will effect radio carbon dating techniques.
Potential effects of fertilizers used in bioremediation and
chemical dispersants on artifacts are unknown.

Erosion

The presence and activities of the massive beach clean-up
force resulted in considerable accidental and deliberate
disruption of beach deposits; consequently, cultural information
that could have been obtained from the patterns of human and
animal bones and other artifacts present in the deposits has been
minimized or lost. 1In addition, the destruction of the matrix in
which artifacts are embedded results in the loss of important
information such as paleoecological data (e.g. contemporary
~pollen types) and other clues to the age of the deposit.

" Cleaning techniques, particularly washing beaches with high
pressure hot water, contributed to disruption of deposits and
destruction of matrix, as well as to general beach erosion. The
potential loss of supratidal beach vegetation due to the toxic
effects of oil splattered by storms may further destabilize
beaches, resulting in additional erosion of lag deposits and
potential degradation of some relatively undisturbed upland
deposits.

Vandalism

The influx of people on PWS beaches due to the o0il spill has
made the location of artifacts general knowledge. In fact, :
participants suggested that artifact hunters currently may have
more information about the location of sites than resource
managers. The session discussed anecdotal evidence that amateur
and professional artifact hunters are removing items of
archaeological and cultural significance from PWS beaches in
quantity. In support of such evidence, session participants
described a pre-spill shift in collector attention from high
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arctic artifacts to native artifacts from the PWS area, which
has resulted in increased market value for such items. 1In
addition, the session reported that a government agency employee
involved in clean-up has been prosecuted for looting artifacts.
This would seem to suggest that spill related attention may
further increase the demand for artifacts from the PWS area.
Improper removal of artifacts from beaches contributes to
destruction of matrix and to erosion by leaving holes in the
beach.

of Heritage

"‘

The session emphasized that native communities, with their
rlch traditions, represent an invaluable cultural resource. The

-participants expressed concern that native groups whose ancestral

sites have been devastated by the effects of the o0il spill and
clean-up may perceive a sense of injury and insult to their
heritage. 1In addition, the session participants suggested that
these groups may have lost faith in the health of the resources
upon which their subsistence economy, and ultimately their entire
culture, is based. Systematic analysis of the seafood resources
harvested by native subsistence fishermen indicates that fish are
generally clean but that shellfish in some areas are contaminated
with polyaromatic hydrocarbons. There is concern that if

subsistence resources are perceived to be tainted, native groups

will be forced to rely on other sources of support, losing their
sense of self sufficiency and potentially forgetting traditional
fishing methods and associated customs. The session pointed out
that a Minerals Management Service social indicator study has
shown an increase in native alcoholism and suicide rates in 1989.
Participants suggested that spill related alterations in the
traditional native routine may contribute to the erosion of the
culture.

Estimating the Cost of Damages to Cultural Resources

The session pointed out that section 106 of the NHPA (36 CFR
800) stipulates that planned destruction of historic properties
must be mitigated and provides guidelines for estimating the cost
of damages to historic resources from a planned disturbance of a
site, such as development. 1In addition, the ARPA provides
guidelines for recovering the value of archaeological resources.
The costs considered eligible for recovery under these two acts
are:

o pre-impact site survey costs
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Restoration Alternatives

Site Inventory

‘Because there is minimal pre-spill information about site
locations and characteristics and because participants believe
that the Exxon surveys may have been inadequate, the session
recommended an intensive beach survey to identify sites. Because
- there is concern that many sites may be difficult to identify
due to o0il contamination, the session recommended testing for
sites in upland areas adjacent to beaches. This recommendation
is based on the assumption that eroded lag deposits containing
artifacts may be present on the beaches below any identified
upland sites. The session pointed out the value of employing
native knowledge of ancestral sites to locate deposits and
remarked that this resource is already being tapped to some
extent. The session suggested developing a site occurrence model
to derive a statistical estimate of the total number of sites and
the most likely locations of sites. The model could be based on
using GIS data to identify physiographic regimes and other
factors, such as floral and faunal assemblages, slope, and
aspect, that correlate with site occurrence.

Reduction of Erosion

Because of concern about continuing beach erosion due to
loss of supratidal vegetation killed by oiling, the session
participants recommended conducting a survey and analysis to
determine whether vegetation loss has occurred and the extent of
loss. A suggested method for the survey was to produce an
annotated videotape of the PWS coastline, filmed during a
helicopter fly-over. A session participant experienced in this
technique estimated the cost of such an effort to be ’
approximately $20,000. Once the extent of vegetation loss has
~ been determined, it would be possible to evaluate what long term
stabilization technologies (such as construction of riprap
barriers) are available and appropriate for Prince William Sound
beaches. A session participant suggested that an appropriate
short term beach stabilization technique would be to plant annual
rye grass, a species that will not reproduce and proliferate.
The session emphasized the importance of considering erosion of
archaeological deposits in planning any further clean-up
activities for PWS and expressed concern that some plans for
beach restoration may present additional threats to cultural
resources. :
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o} market value of artifacts lost to looting resulting
from site identification

o) data collection costs
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Although these guidelines for cost recovery are typically.
employed prior to the execution of a planned disturbance of an
historic property, the session suggested that these guidelines
could be applied to the effects of the oil spill accident by
analogy, to provide a framework for determining the monetary
value of damages to historical and archaeological resources in
Prince Wllllam Sound.

o] landscape mitigation costs. ) 'éf

Restoration Needs

The session participants emphasized the need to increase
and obligate the budget for a Natural Resource Damage Assessment
study of the effects of the o0il spill on cultural resources in
the PWS area. Session participants suggested that it would be
premature to define the nature and magnitude of the restoration
efforts required without a more precise understanding of the .
extent and degree of damage that has occurred and whether there
is continuing damage. Several session participants expressed the
opinion that cultural resources should be given priority for
restoration funding because, unlike biological and ecological
resources, archaeological and historical material has no
regenerative capacity. The session identified the following
preliminary restoration needs:

o complete inventory of sites to assess the extent of
damage from oiling

o reduction of accelerated erosion of PWS beaches
impacted by the spill and mitigation of the effects of
clean—up

o reduction or elimination of vandalism and

looting of artifacts

o development of a technique to remove oil from artifacts
and materials typically used for radio carbon dating

o] restoration and preservation of native cultural
integrity and trust in the quality of subsistence
resources. :

A discussion of specific restoration alternatives suggested to
address each of these needs follows.
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The presence and activitieg of the mageive beach olesn-up
force resulted in conslderable accldental and deliberate )
dizruption of beach dsposits; econseguently, cultural information
that could have been obtained from the patterns of human and .
animal bones and other artifacte present in the deposits hag been
minimized or lost. In addition, the destruction of the matrix in
which artifacts are embedded results in the logs of lmportant
information such &8s palecscological data (s.g. vontemporary
pollan types) and other cluee to the age of the dsposit,

Cleaning techniques, particularly washing beaches with high
pressure hot water, conktributsd to disruption of deposite and
destruction of matrix, a3 well w2 to gensral beach esrcsion. Ths
potential loss of supratidal beach vegstation dues to the toxic
effests of oil splattered by storms may further destabilize
beaches, resulting in additlonal srosion of lag dsposits and
potential degradation of scme relatively undisturbed upland
deposgits. :

vandalisgm ' - -

. The influx of people on PWE beachez due to the oll spill has
hade the lecatlon of artifacts general knowledge. In fact, '
barticipants suggestad that artifact hunters currently may have
more information about the location of sitss than resourgs
Tanagers. The gession discussed anecdotal evidence that amasteur
and professional srtifact hunters are removing items of
drchagological and cultural significance from FWS beaches in
Quantity. In support of such evidence, session participants
described 2 pre-spill shift in collector asttentlon from high
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arctic artifacts to native srtifscte from the PWS arofdy which
has vesulted in increseed market value for such iﬁ%mﬁé%%%ﬁ
addition, the session reported that a government agency v,
invelved in clean-up has bsen prosecuted for looting aftii'rj%
This would seem to guggest that spill related attention wmay ,é%zf
further increase the demand for artifacts from the PWE area.
Improper removal of artifascte from beaches contributss to
i%gtiuﬁtign Of matrizx and to erosion by leaving holes in the
each.

Losg of Heritage

The session emphasized that native communitles, with their

rieh traditions, represent zn invaluable cultural resource. The

“parbicipants expresssd concern that native groups whose ancestral
sites have been devastated by the sffscts of the oil splll and
clean=-up may perveive a senss of injury and insult to thelr
heritage. In addition, the session participants suggestsd that
these groups may have lost faith in the health of ths resourcss
upon which thelr subslstence sconomy, a&nd ultimately their entir
culture, is based. Systematic znalysis of the szeafood rescurces .
harvested by native subsisztence fishermen indlcates that fish are
generally eclean but that shellfish in some areas are contaminated
with polyaromatic hydrocarbong. There is concern that Lf
gubglistence resources are percelved to be tainted, native groups
will be forced to rely on other sourcse of support, losing thelir
senge of self sufficlency and potentially forgetting traditional
fishing methods and assoclated customs. The sezsion pointed out
that & Minerals Manasgement Service soclial indicater study has
shown an incresse in native alechelism and suicide rates in 1885,
Farticipants suggested that spill related alterations in the
tf%ﬁiti@ﬁﬁl native reutine may contribute to the erosion of the
culture. '

B A T A T

Estimating the Cost of Damages to Cultural Resources

The session polnted out that section 108 of the NHPA (36 CFR
BOO) stipulates that plennsd destruction of histsrie properties
mugt e mitigated and provides guidelines for estimating the cost
of damages to historic resources from & planned dlsturbanvs of a
site, such as development, In addition, the ARPA provides
guidelines for recovering the value of archeasclogical resources.
The costs considered eliglble for recovery under these two avts
Hre: '

& pre-impact site survey costs

ITI~56




e

w1

-

My e
I ﬂ%\. ﬂ"&i‘w

L

it
Lom

i

o5 rop @I VERSER IMC. _FSM OPHRETIOMS__VERS A .4

o market value of srtifacts logt to lootin A&%é? ring
from site identification

o data cellesction costs 4%%y‘
o landscape mitigation costs.

@ngg% thege guidelines for cost recovery are bypically
'mpléygﬁ prisr to the exscution of a plannsed disturbanecs of an
gtoric property, the sgeassion EL%@#S?%A that theze guiﬁﬁléﬁgg
could be applied to the effects of the oll spill acoident by
nalogy, to provide & framework for dat%fm ning the muﬁﬁ%ary
ralue sf damages to historical and archasological f%sﬁégﬁéﬁ in
ipce William Sound.

sctorabtion Needs

£

mphasized the need to lacresss

The sesslon participa &

for HNatural Resource Danasge Agsssifmsnt
1
=

d obligate the budget
seudy of the affects of th

ﬂf‘wmf::fs

gpill on cultursl rvezources in
the PWS ares. Session ﬁazt ants suggestsd t?ﬁt it would be
premabure to define the natu and magnitude of the restoration
fforte reguirsd without & more pracize under §tﬁﬁﬁiﬂ§ of the ¢
sxtent and degree of damage that has occurred and whether there

s continuing damage. ZSeveral session g%atz%i;aats expressed the
epinion that cultursl resourges should &a given priority for
restoration funding because, unliks biglogical and scological
regources, archaeological and historical matsrial has ne '
regenerative capacity. The session identifled the following
sreliminary restoration needs:

5
s
ai
i
re

& complete invantory of 2iltss to assess the extent of
- damage from oiling
o reduction of aceelerated ercsion of PWE beaches -
impacted by the spill and mitigation of the effects of
clean-up
& reduction or elimination of vandalism © 0

looting of artifacte

o developmant of &

technigue to remove oll from artifacis
and materizls typles

iy used for radic carbon dating

o restoration and ?fﬁ%&fV%ﬁlﬁﬁ of native sultural
integrity and trust in the gquallity of subsistence
resources,

A discugsion of specific restoration alternatives suggestsd to

‘8ddress gach of thege needs follows.
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Restorabion Alternatives 62%&

Site Inventory %

oy o

Because there is minimal pre-spill information about site
locationg and charscteristice and because participants helieve
that the Exxon surveys may have been inadequate, the esssion ,
recommended an intengive beach survey te identify zites. Beoause o
there is concern that many sltes may be difficult to identify
due to oil contamination, the sesgion recommended testing for

‘&ites in upland aress sdjacent to besches. This recommendation
ie based on the assumption that aroded lag deposits contiining
artifacts may be present on the beaches below any identified
upland sites, The session pointed sut the valus of enploying
native knowledge of ancestral sites to locate deposits and
remarked that this rvesource is alresady being tapped to sonme . 4
sxtent, The session suggested developing 2 slts ocourrence modsl
to derive @ etatistical estimate of the total number of sites and
ths most likely locations of sites. The model could be based on
uslng GI8 data to ldentify physiographic regimez and obher
factors, such as floral and faunal aszemblages, slope, and
aspeat, that correlate with site oesurrence,

Reduction of Erogion

=Y o B el R R b D CEMEY O R TR OB 2 et 0 £% U0 U

- Because of concern about continuing beaeh erosion dus to
loss of supratidal vegetation killed by oiling, the zesgsion
participants recommsnded conducting & survey and analysls to
determine whether vegetation loss has occurred and the extent of
lose. A suggested method for the survey was to produce an
annotated videctape of the PWS coastline, filmed during & .
helicopter fly-over. A sgession participant experienced in this
tachnigue estimeted the cost of =uch an sffort to be 4
approximately $20,000. Once the extant of vegetation lopass has
been determined; it would be possible to svaluate what long term
stabilization technologies (such as constructi»n of riprap _
barriers) are svallable and appropriste for 7 hoe William Sound -
beaches. A segsion participant suggssted th . 1 appropriate B
short term beach stabilization technigue would be te plant annual
rye grass, & speciss that will not repreduce and proliferate,
The zession smphasized the importance of considering erosion of
archasological deposits in planning any further clean-up
activities for PWE and sxpressed concern that some plans for
beach restoration may present additiomal threats to cultural
resources,

Pl B e A
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