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COMMENTS AND RESUME
OF

PATRICIA A. LANE, PhD



STATE/FEDERAL NATURAL RESOURCE DAMAGE ASSESSMENT P
LAN FOR
VALDEZ OIL SPILL AUGUST 1989-PUBLIC REVIEW DI-I;“JE‘I”I'HE KON

PLA RESPONSE TO FOUR MAIN PQINTS
October 13, 1989

1) IS THERE ENOUGH INFORMATION PRESENTED TO EVALUATE THE PROPOSED STUDIES
PROPERLY?

Generally, only brief overviews of each study or sub-study are given. Although
it is clear that many of the main environmental components have been identified
for study, it is not so clear that the studies are designed well eddugh to
provide the needed information to quantify damages rigorously. In particular
there ig very little information given on sampling design and methods of ddté
analysis and interpretation during the post-data collection phase. In most
studies in which the quantitative details are not well specified in advance for
both pre- and post-data collection study phases, there is a loss of usable
information and a waste of time and resources. In PLA's report on environmental
effacts monitoring (1989a,b), we point out many of these pitfalls and show
through an examination of world wide impacts of 0il on environmental components,
how poor field sampling designs have greatly contributed to the failure to
document environmental effects attributable to a wide variety of o0il production
activities, including spillg. These effects were undoubtedly far more significant
than those quantified and documented.

The text of the Damage Assessment Plan does not read as if it were written by
authors knowledgeable in thege areas. This comment applies to both pre- and
_post~gsampling and statistical data analysis, as well as modelling on the
population and ecosystem levels. A fsw sentences are interspersed concerning
statistical analyses and modelling but few details are given as to what types
of data analyses and ecological models will be used and with what expected
results (prediction time frame, accuracy, confidence level, uncertainty level
etc.). The fact that the quantification aspects of the assessment wére not given
more initial attention is extremely worrisome and is expected to affect the final
results. )

s

A few general comments:

a) It might be wiser to concentrate on fewer components and use particular
. specles as indicators of damage for & broader group of species than to try
to measure everything at such a gross level that all results are poor.
At the very least, quantification efforts have to be detailed and rigorous
for selected species representative of classes of damage. The existing
baseline data for each component were not specified. Had this information
been fully specified, it would have been ¢learer which components would
be more useful than others to quantify at the various pogsible levels of
detail. It was unclear if the authors themselves were fully cognizant of

the state of the background data sets.

b) There was almost no information on how the assessors were going to
translate environmental effects (even if well measured) into economic
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damages. This is part of the quantification
! roblem but
complete lack of an appropriate logic brfdge from tglsceggfogical £o

economic areas of concern, as well ag the la £

paper data collection exércises. Logic briég:kr:fe::sggigtggtfiglitgn:
that ou;line how one proceeds from the environmental measures in the fie?d
to estimating loss to a population or habitat. Thig estimate must take
into account not only the short term acute event (such as the death of X
number of individuals) but also the damsge to the success (size) of the
future population because of the logs of reproductive contribution of these
individuals (and logically of their lost ofPspring) to futurs generations.
The logic bridge must then proceed to link the environmental loss to its
economic value. The assessment plan does not present a convincing logic
bridge, which indicates that the priority was given to obtaining field
measurements. Too little attention was paid to whether or not the data

would be sclid and maximally useful and whether the logic underlying the
final damage estimates would be convincing in a legal milieu. __#“__N‘___J

Although the use of a Geographic Information System (GIS) to represent‘gggmj
spatially-referenced impacts is commendable, it is only described as a tool
to map the valued resources and oiled areas. A GIS is designed to store
and manage large spatial data sets and to produce appropriate maps of these
data. These functions, however, represent only part of the usefulness of
this type of tool. In many cases, these functions may not be cost
effective for a particular application. More importantly, if the GIS is
"intelligent", that is, can take the spatially-referenced information and
subject it to damage assessment functionsg, including ecological risk
analysis, then the GIS can be made into an invaluable tool for achieving
the damage assessment objectives. There was no evidence in the Damage
Assessment Plan that the GIS would be "intelligent" and Pully utilizZed with
state of the art assessment methods. "Intelligence" here is used in the
sense of providing more than a map of existing conditions either by 1)
incorporating dynamic models of future conditions or by 2) integrating
different types of existing information into new types of information and
their habitats. For example, if bird populations were mapped in with a
GIS, it would be possible to model these populations over time to produce
"future maps" of the distribution and abundance of the species of interest
and then to estimate longer term damage by calculating change with and
without the oil spill to estimate longer term damage. In 2, other types
of information (toxicity, physiology, behaviour) could be added to that
of direct mortality of a species to L1llustrate future population size, or
habitat damage could be modelled with recovery functions to illustrate
how the mapped habitat would change over time,

Egssentially, en "intelligent" GIS uses additional models to develop more
useful types of information or to link future states to present states,
The logic bridge discussed above can also be at least partially, if not
wholly, incorporated into the analysis. This type of GIS is costly but
would become cost effective in the context of a long term damage assessment
plan. For the particular type of damage in Prince William Sound, a long

term damage agsegsment capability is definitely needed.
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d) The virtual lack of any detail on the restoration part of the plan also

did not inspire confidence. There should have been at least preliminary § Gom. | Topic|Issue| Sug. Sort
categories of restoration activities and planning so that when the field | — \ ;2 f} §§L
and laboratory gtudies were conducted, preliminary evaluatione of “7Zj gl\ ,Jiz_f
feasibility and priority could have been undertsken.

e) The problems identified above indicate to ug the haste with which the
Damage Assessment Plan was probably assembled and the inherent difficulties
in coordinating such a large set of activities under less than ideal
conditions. While these comments cannot influence the data collection to
date, there are still some things that can be done to insure that the data
collected will be analyzed as appropriately as pogsible in the remaining
time before results are generated. These "things" include taking stock
of the overall objectives of the program and the array of quantitative
techniques that are available to facilitate data analysis and
interpretation, including the develcpment of appropriate models where none
presently exist. For example, if samples are pooled in particular ways
during laboratory analysis, this will preclude some types of statistical

analysis. Or 1if certain measurements are not taken, this lack of Com. | Topic| Issue| Sug. | Sort |
infornation may produce a logic bridge with a few key piers missing. As
much as possible, any part of ongoing procedures should be improved to rzi ng 42090 éz

maximize the usefulness and reliability of the results to develop the long
term damage assessment capability. Specifically, it would be desirable

for all data to be placed in a central data analysis centre which could

be accessed by computer network (normel phone lines) by interested parties,

There should be & coordinated effort of the "data analysts" to standardize

their "logic bridge or bridges” and formats of data ¢ollection, analysis
and reporting.

Available software (models, statistical methods, etc.) should be assembled
with one or more individuals to assist in their application and
interpretation of results. In summary, it is important to coordinate and
share resources and to communicate and integrate results among the
assessors, as was done during the spill. The degree this coordination is
possible and practical, gives a good indication as to how feasible it is
to measure community ecosystem response and cumulative effects. Vﬂm@«A

f) Figure 7 in the Damage Assessment Plan lists the use of "Impact Hypotheses"
as one of the key steps in the logic bridge. Hypothesis is a word that
is frequently used in science but it can have quite a different meaning

when employed in impact assessment, Often it is not possible to "test Com. | Topic| Issue Sug. | Sort
hypotheses" in an impact assessment context, whersas this is possible in §Z§Z ;5 : .
a controlled laboratory experiment. It is important to understand the i QD!OU . 2;2

differences and not to promote hypothesis testing when in fact that is not
possible. (See P. Lane and Associates Limited 1989a, b).

In summary, we do not believe that the studies are detailed sufficiently.

More worrisome than the actual description, which can best be portrayed
as a fairly superficial "measure everything" approach, is the lack of l
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evidence as to how the data will be integrated and analyzed in a rigorous

quantitative way to provide definite estimates of demage regardless oé
whether or not a GIS is used. Most of the environmental studies are
organized on a per species basis. Whereas much of the damage assessment
must focus on a per species basis, it will not be possible to simply add
up damage caused to many populations and obtain a measure of "ecosystem
damage on cumulative effects" for the Prince William Sound area.

In an ecological system, a change in cone component can lead to changes in
other components. Analysis of single populations precludeg a rigorous
delineation of indirect effects and effects of foodwebs. In addition,
several psathways of effect can exhibit feedback relationships to
populetiong of interest so that damage may be multiplicative, not simply
additive. .For example, 8 x 10 = 80 units of damage not 8 + 10 = 18 units
of damage.

Methodologies given in Lane et al. (1988) for cumulative impact analysis
give an overview of methods available to form an integrated cumulative
effects assesgment process for extended space (longer than local ecosystem)
and time scales (longer than one year). This process undoubtedly will be
the framework for understanding the damage to the soil and subsequent
recovery of Prince William Sound. A cumulative effec¢ts assessment and
menggement process should be an integral part of the management of Prince
William Sound for the next several years, if not the next several decades.

A BASIS FOR PREDICTING LONG-TERM EFFECTS; IF NOT, WHAT STUDIES SHCULD 3E
INCLUDED TO DO THIS?

2) WILL THE PROPQOSED STUDIES (BASED UPON A COMMITMENT TO FEERUARY 1990) 1'-’RC\1'Z[IZ\E\..__1

As the attached Figure 1.1{PLA, 1989a) illustrates, & variety of sublethal,
subpopulation effects can impact a population months to years after the original
contaminant release. At the population level all of these types of changes would
be reflected in altered age-specific fecundity and survivorship schedules(See
P, Lane and Associates Limited, 1985). Such a release can also have immediate
impact on population through direct mortality following contaminant release.
This direct mortality 1is quantifiasble depending on the species, available field
data and resources etc, However, the loss of those animals may well be more
important in terms of their reproductive contribution to future generations than
is the immediate loss of x individuals.

To be meaningful, long term effects much include both direct and indirect causes
of mortality from the death of individuals ‘ag well as from lowered fecundity
and survivership of age classeg., If this is not computed correctly, mortality
can be underestimated by many fold. For example, a study of direct mortality
might result in the recording of the death of a sgingle individual, whereas a
study that includes measures of indirect mortality could conclude that the loss
of this individual from the population would result in the loss of 5 - 100
individuals in future generations. In addition, individuals living in very small
populations mey have trouble finding mates or receiving appropriate behavioral
cues and other learning experiences needed for reproduction and survival., Small
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populations are also more vulnerable to chance events and theref
higher probability of extinction. ore have a such

All natural populations exist in ecosystems and although many key populations
are of interest because of their direct commercial value, studying these
populations in isolation usually will not produce & true representation of total
environmental deterioration. Many populatiens are predators, competitors, or
prey in regard to their interactions with other species in the terrestrial and
marine foodwebs that exigt in and around Prince William Sound. Indirect changes
will come about not only from the sublethal and life history changes in the
individual populationg that inhabit the ecogysteme, but &lso from the altered
ecological interactions and foodwebs. A predator population can decline not only
from the direct effects of oiled feathers or ingested oil, but also from the lack
of a critical prey species that was killed previously by the ¢il spill. There
is no evidence that an ecosystem approach will be taken to examine and quantify
foodweb effects related to the oil spill. This is exceedingly unfortunate for
two reasonsg. Firgt, from an ecological point of view, in the finsl analysis it
is the long-term pergsigtence of the ecosystems of the planet that are of main
concern, not just the few species that are associated with direct monetary
benefits today. Secondly, focus on populationc gives toe marrow a Jdelinition
of damage and must a priori lead to further underestimateg in damage assegsament.
See P. Lane and Associates(1985) for an illustration of both population and
ecosystem level risk analysis. Thus, if the guilty party were made to pay only
for the number of birds or mammals directly killed by the o0il spill, based for
example upon a carcass count, the amount of true damage could be underestimated
by orders of magnitude. ‘

Long term damage is undoubtedly the most important in terms of both total amcunt
of damage and in terms of ecosystem viability. The only way that long term
damage cAn he Acgessed is through tho wise uge at beth the pupulallun and
ecosyslen levels of appropriate models that would predict possible levels of
effects over at least two-three generation periods of the longest-lived members
of the ecosystem. Such models are described in PLA (1985) and Lane et al.
(1988). Because of the uncertainty of long ters predictions, the modelling tool
should be able to handle various levels of uncertainty and to be corrected, based
on lurther monitoring data. This particular oil spill will probably be visible
for decades. There is no humanly possible way to assess total or long term
damsze bused on data collected within a one year period following the spill.
It is possible, however, within LUhils time period, to develop the monitoring
systems, the quantitative methodologies and cther tools (GIS), the data baselines
and an overall plan of damage assessment. In Lane et al. (1987) and Crowell
and Lane (1988) we show how a ten minute spill of oil diepercant (Corexit 5527)
and oil plus dispersant (each approximately one millimetre thick) produced
environmental effects over two subsequent years. These effects included not only
ecological measures such as population abundances and distribution of the
dominant saltmarsh grasses, but also morphologiecal, physiological and
reproductive effects. Plens are underway to study the effects and dumage of !
these miniature controlled spills in the fourth year of saltmarsh recovery.




It is unconscionable to terminate data collection and assessment at such a )
premature point {one year) when perhaps less then 10-20% of the total damage has
been obgervable or quantifiuble. There should permanent monitoring sites Qitﬁ
a variety of data gathered, similar to the saltmaish experiments but extended
for a variety of ecosystems. A variety of meagurements should be undertaken ac
illustraled lu Lune ev ai. (1987) and community recovery and recolonization of
gselected biota should be measured on 2 continuing basis over a period of several

years. o
")ARE THERE QTHER IMPORTANT GAPS IN THE STUDIES PROPOSED? e

Several important gaps in the studies have elready been mentioned:
1) Lack of Quantitative Rigoz;

-both ghert and long term calculations

-field end laboratory designs

-gtatistical methods and velidity of assumptions
-nodelling methods, especially ecological rigk analysis
-turning environmental results into economic measures

2) Little Evidence of Strong Logic Bridges (necessary to document cause and
effect in regard to the following):

-relationships between individuals and populaticns and between populations and

ecogystens

-relationships between terrestrial snd marine ecosystems

=ralationghips between laboratory Jdalu (toxicity tests) and population and
ecosystem effects

-relationshipa hetween various time scalee of effcets in regard to generatiou
times and time scales of other ecological events

-relationships between sublethal and lethal effects

-role and significance of habitat versus pure biological damage of an
individual, population or ecosystem

-relation between environment and economy in a sustainaeble development context

-relationships between various spatial scales of effects in regard to the
spatial patterns of the habitat types (this could be partially resolved
with an intelligent GIS)

3} Cumulative Effects Assessment and Management-Sustainable Development

Cumulative effects result in large scale, regional patterns of environmental
deterioration. Sometimes they come about from the "tyranny of small decisions"
of many different human activities, each small in itself, over an extended
ecogystem; sometimes cumulative effects arise from the multiple activities
related t¢ & lurge development; or in the case of Prince William Sound,
cumulative effects arise from & catastrophic event. Examples of cumulative
effects include global warming and climate change, acid deposition, habitat
fragmentation and alienation, pollution of receiving environments, losges in soil
quality and quantity, pollution of large aquifers, loss of biological diversity
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etc. Recently P, Lane and Associates Limited(1988) have defined and categorized

cumulative effects and methodologies for assessing and managing them. If we fail
to hgve sustainable developmont on this plunet, 1t will be becausc we have not
been able to identify, prevent and reverse cumulative effects.

The Valdez oil spill has endangered the sustainable nature of Lhe Prince William
Sound ecosystems. subgstantially. To understand and quantify this endangerment
to gustainahle develnpmant s cumulative effects adualyslys should be undertaken,
Nowhere in the Damage Assessment Plan was this suggested. Unfortunately,
cumulative effects are not just additive; they may also be multiplicative. To
the degree that they src multiplicative and interacting, damage may again be
greatly underestimated. For this type of a cumulative effects problem, the
enalysig should be based upon an "intelligent™ GIS with appropriate environmeil-
economic models to predict endangerment to sustainable develcpment indicators.




APPENDIX A:
Detailed Notes on Sume of the Component Studies

Comments on &alk vuwponent area generally reflect (i) a lack of background
information that would enable the "public" to determine if sufficient studies
were planned and carried out, and (ii) the inadequacy of a one year sampling
progray for assessing environmental damage.

Sy

1) COASTAL HABITATS Study #1, Phase 1: The affected coastline is to be
categarized Iinto five "reprcscontative" habital types. Whul are the
different typcs and hew were Lhey chosen? We believe they used existing
cosetal morphology schemes, but no references or details were given. Up
to 150 sampling sites are to be chosen:

5 habitat types X 3 geographic regions X 3 degrees of oiling X 3 replicates
+ 15 more sites that were either lightly-, or moderately to heavily-oiled.

The cstotistical dJdegisgn is suppused to allow extrapolation of collected
infermation to the entire affected area. With s¢ many sites and the shart rime
veriod availahle for study. 1t 1s very unlikely tho data can be sxerapslaled Lu
all olher locations. Large and rapid seasonal changes in physical, chemical and
biological varigbles in the sub-Arctic place severe constraints on the sampling
program. Unless the data collection is carried out in a synoptic-faghion,
comparisons to other sitezs, and between olled and non-ciled sites are simply not
valid, Lacking pre-spill dats on moot of these sites, it's alse unrealistic to
assess oiling-damage. Since there are some data available from the Valdez area
(refs not given), why not concentrate on the few (?) sites that have some
"hiatory" and do lass-~cnmprehensive atudies on under-repreacntcd voustul habitat
types.

Phase 2@ This part of the study purports to assess changes in "critical” trophic
levels and interactions. Who decides what is "critical?” Secondly, how do they
expect to determine whevher changes ia population biomass and productivity,
community diversity, vigour and utility to other trophic¢ levels are due to oiling
without seasenal, aunual, or pre-spill data? Can rate of recovery of these
habitats be determined for short-temn Jdulu coullections? They also plan to "kill
more animals" by deing on-<site amphipod LC;; bioassays - 1is this really

i

necessary?

2) AIR/WATER RESOURCES Study #1 - Floating 0il: This study is useful in that
it actuelly confirms that oil slicks, etc., come from the EXXON VALDEZ, and
monitors the spread of floating oil over time. All the analyses will take some
time to complete and consequently this delay sets back other studies waiting for
this information to plan their sampling projects.

Study #2 - 0il in Subtidal Sediments: Again useful for other studies, but
lacking hard data from Study #1, any models projected for 0il spill movement will
really be guesses. A lot of sediment samples (and analysis time)} may be taken

M;
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from sites where projected likelihood of oil
no oil.

Study #3 - 01l in the Water Column: Necessary data, but time consuming taking

all of the vertical profiles in relatively shallow (well-mixed) waters. Mussel
cages deployed at 12 sites in the Sound, and 18 outside, should be useful for
long~term indicatione of water quality. However, the mussels are transplants
from control sites in southeast Alagka ~ unknown influence on the resultg?

Study #4 - Injury to Benthic Infauna: As mentioned in the report, many of tha
samples taken will be archived pending receipt of subtidal oil data (see Study
#2 and Technical Serviees Study #1). Time is an important constraint here.

Study #5 -~ VYgolatile Organic Carbon Rolcaser VOO to e weasured and along with
air dispersion models (wind data required) used to reconstruct ambient VOC
concentrations throughgyut the Saund over time. Prodiction of "unheaslthful®
conditions (to humans) may tell us if terrestrial and marine animals were in any
danger. Model loss rates also to be used in mass balance calculstions on the
fate of spilled oil - utilisy 7?77

3) FISH/SHELLFISH We have reviewed the 26 Fish/Shellfish studies (p. 48~
111) end, in generanl, coanmot recemmend (hal the Feb 28, 1930 deadline is
sufficient to agsess the damage caused by the Exxon Valdez oil spill.

'ne 28 studias propoced arc generally insdeguate four predicting long-term ettects
on figh/shellfish populgtions. It is our opinion that these studico are better
suited for estimating the short-term and acute effects of the spill.

we would .suggest &s a minimum requirement to asgess the long-term effects of the
spill that the time period be considersbly extended for numerous studies, In
single species studics, the minimal time periocd we would recommend would be
equel to the average loagevity of individuals of that spocics. This would allow
following affected age classes till their demisge.

Major geps exist in the assessment in our apinion. There is no investigaticn
into the sublethal and long-term effeets (or dJdelayed wmunifestations} on
individuals or the duration of the damage by the ¢il spill. Behavioral avoidance
atudieg have been neglected, as have effects of early exposure to oil studies

and micro-habitat studies.

Furthermore, the &spproach taken has been an instantaneous examination of
commercially important species only. Little, if any, attention has been focused
on a community response approach. It i3 important to examine the food web that
commercially important species are part of, along with such processes as bio-
accumulation and hio-retention. The proposed ghort time frame precludes this.
Study or the tish toodweb ochould be undertaken backed by loop analysis, a
qualitative modelling tool. Foodweb structures before and after the spill could
be compared supported by toxicity and habitat studies over a period of several
years. It is also possible to determine a get of stability measures using loop
analysis. ’

9

contamination was high, but received !

Fom. /T’Oi.‘!ig Issue| Sug. Sortg’
1132 |iaz I Z |
0027. Topic| Issue Sug. | Sort
[T1E 9] |2
Com. Tc?ipic Issue| Sug. | Sopt.
%0\ 5 | |/
Com. Topic ‘Issue Sug. | Sort
q I 22l |2
Gom. | Topic| Issue| Sug. | sort '
YA|D W30 2




Considering the vast area contaminated by oil, boll Ly the 3ound and

find Fhe p?oposed study design too limited. Some studies suggesfnzeffyfﬁié ?g
sampling sites for the whole area. We recommend a much Breater amount of testing
bqth in the Sound and beyond, at numerous sites with varying concentrations of
oil contamination (not just ‘oiled' and ‘non-oiled').

We also pecommend that greater attentien he glven to sratistical analyses ]
Sampleg should be collected minimally in triplicate. This would allow for
estimation of variance at sites.

Many of the proposed statistical analyses are dubions due to the over use of

ANOVA. Although surprisingly robust, the Analysis of Variance (ANOVA) is still - R T
limited to the analysis of monotypic data and has frequently been revealed as Com. | Topic| Issue| Sug. | Sort
inappropriate for sigmoidal relationships nf toxicity curvee or the skewed bell €§Z> §%> k;b@ fZL
shape of habitat preference curves. Other statistical analyses might perform w2

thaze snslyocs bettor, sueh as nou-poromuwlrlc and multi-variate statistics.

Numerous studies make use of hydrocarbon testing. Methods suggested may result
in underestimating contamination. Sampling numerous individuals (15+)
representative of each age/size class would allow better regressions. Composite
samples should be avoided. I
g ‘
Finally, we are uneasy with the use of such phrases as “gtandard methods' andr Com. § Topic| Issue| Sug. | Sort

‘representative sample' that appear in some studies. Of even greater ijijiji& %;4. ;;l /32%9 é;

@B 3

is the lack of quoting sample sizes or number of sample sites by some studies
and the absence of the rationale for deciding thc sample size used.

Notes on 26 Fish/Shellfish Studies

Study #1 = What are "serially surveyed index streams?”

If they are aerially surveyed streams for salmon abundance for how long have they
been surveyed? (how many years?)

Historical data must be corrected for timing climate, harvest recruitment, and
water levels

LY

: Com. | Topic|Issue| Sug Sort
Damage estimates of the loss of habitat would have 'to be estimated annually at E;f;” E%S /25V54 c;2
least until the progeny of 1989 spawners return, which would be approximately

autumn of 1994, This would help account for changes in imprinting, degradation
of oil, changes in micrchabitat preference and unpredicted effects.

There ig no mention of microhabitat studies to determine if redd mating females
avold lightly oiled areas or are less effective in making redds in oiled areas,

Suitable control sites may not exist in the Sound as salmon are highly mobile
with keen olfaction; avoidance may be for the general area. ]
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No mention was made of sublethal effects of oil on adult spawners such as:

1} confusion of olfactory senses
- needed for navigation to some degree
- needed for avoidance of mammalian predators such as bears

(supposedly)
2) less effective spawners because a decreage or loss of key reproductive
behaviours. w,mw--J
Study #2

)

First two weeks of April and last two weeks of April - depending on seasonal
timing, are not replicates when we are talking about preemergent fry

-~ two replicates - two does not say much, if anything

1 site/streem 4 zones/site, 1 transect/zone, 10 samples/transect

suggest numerous sites/stream = as determined by vardabilily ol the data!
incredible potential for bias

ghould be repeated at least each and every year including the year that progeny
of 1989 adults return and breed ‘

H

s

Study #3 - loss in production - directly by exposure X
- indiractly by food chain
- indirectly avoidance not just by exposure!

A. Marine survival and harvest of Pink Salmon
- the use of only three ciled streams and two non-oiled is not adequate -
inter-stream varianbility will be high, hences will ueed to use more oiled

© and non=-oiled streams
- should be repeated for two years (1990 and 1991) so both even-year and odd-
year runs are sampled

B. Sockeys
- proposed only two oiled and one non-oiled watersheds
- why use streams for pink salmon and watersheds for sockeye?
- gockeys ganerally live for four years and migrate cuusidersble distances.
Examination of available fish during one year is not a good estimate for
other 3 age groups.

C. Hatcheries
- as in natural studies such a short time frame will not adequately predict
the actions of ungampled age groups

D. Smolts
- should be repeated for each age class (0+, 1+, (2+))

E. Straying
- why only in outlying areas?,

11
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This is a multi year study ~ tagged as fry, recovered as adults - clearly beyond
Feb, 1990. Are all fishery projects exempt from thisz deadline?

Study #4

- may have to leave the Sound for representative samples

- hydro carbon testing study not adequately described; should comprise 15
individuals from each size category for each site

Studies 1-4 are about salmon - pink and sockeye.
of chum, chinook and coho?

What about wild populations

Study #5

There is no incorporation of straying betwesen streams. Incressed amountg of

straying will bias results.
No estimate of reduced fecundity or viability due to ¢il exposure,

Are the trout in the area breeding after one sea summer?
breed aftor 2-3 gummers in the sea.

In some places they
I do nol know about these popins.

2 oiled weir sites =~ statistically minimum number should be 3 per condit%gg/,/
2 non viled weir sites i

wau:-:ﬁ:c:i

Study #6

There is no attempt outlined te determine pre-spill harvest, effort,

distribution, etc. (except opening statement),

Angler “perception' may he more important than accounted for.

Study #7

Object to produce catalog - no analysis
Data base for other studies

Study #8 - Repeat of Study #2 but outside Sound - does this study also use
and non oiled aress

oil‘

]

B

Study #9 - Repeat of study #4 but outsidse Sound

Study #10 - Repeat of Study‘#S but outaide Sound -~ 1 ¢iled weir site and
control weir site only! should be at least 3 and 3

Study #11

There are no studies on what effect exposure to oil at an early zge has on latep\
development, fecundity, etc.
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This study should be repeated each year until 1989 spawn has an insignificant!
contribution to the population (6-8 years?)

‘ ‘ §‘“> om. | Topic| Issue| Sug. | Sort

Study #12 - Same comments as #11 .
Laboratory work should be validated with a field study é? ;Ea \L%ﬂ)
Study #13
. Cockle, Littleneck and Butter Clam
Number of guadrants should be determined by variability {currently 7/transect)
Hydrocarbon analzsis
"3 gsamples of specimens" - how many individuals? -

’ Com. | Topic Igsue| Sug. Sort
Tast individual! not as a composite, —~p ’;L,
Should test numerous individuals size per age class ZEMY & !H%XE

Growth and Age - why only littleneck?
- monitoring of all sites should be done more often than once in
the spring and once in the fall - perhaps monthly
- should also include estimates of growth potential on temperature and
CONTrast with real growth
~ what happened to razor clams?
- ANOVA not appropriate unless it can be demonstrated that the relationships

are at least monotypic and not either the typical bell shape, or sigmoid ‘

that would be expected from these studies!

Study #14 - CRABS Com. j Tupic| Issue| Sug. | Sort
- misuse of ANOVA again g y; .
- no mention of long-term effects of exposure on young crabs Ci ' »ggg §£#%D xﬁ~
Study #1% - SHRIMP Com. | Topic| Issue S
- same comments as #14 j C; C? 3 [ggg% ug. | Sort
|

Study #16 - OYSTERS

Hydro-carbon testing and all other aspects of the study should continue

Com.
for much longer than the six months proposed, especially if oysters are /Cﬂ? Eé

the indicator species as eluded to in the study!! (perhaps 7 years)

R oy TN

Topic/ Issuei Sug

PRy e

|

Study #17 - ROCKFISH
- Would like to see an estimate of density, growth, age structure of popin -

[of

om.'§Topic

>

Issue

‘&
!Sug.

all lacking from proposed study. J—

Study #18 - TRAWL
- should include growth
- unlikely that figh will live long if ingesting tarballs =~ result will be
an underegtimate!
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- the mid-May to mid-June and the August trawl will not identify missing age
groups less than recruitment age unless non-commercial gear is used
- suggest repeating the trawlg yearly for “5 years

Study #19 - LARVAL P'ISH
~ ghould not be restricted just to the Sound

Study #20 - UNDERSEA OBSERVATIONS
- this is support for other studies and amounts to spot checks
- what is needed is a system or a grid that maps oil contamination and degree
of such for the whole area including beyond the Sound

' Com. Topzc
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CalkY)

Sug. | Sort
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Study #21 - CLAMS
- similar to study #13 except outside Sound - same comments Com. fTopic| Issue| Sug. | Sort
- why change of species from littleneck clams to razor clams? 105" ) 3 f?éD 3
- should be the same as that chosen in 13 ,_,...-—J ’ e
Study #22 - CRABE . 4 Com. | Topic| Issue| Sug. S%rt
- game as #14 except outside of Soun d’% y ‘
- no mention of # of sites or sample sizes | fj{a 5@2’;@ !
Study #23 - ROCKFISH 1 T Com TToptaTss
- same as #17 except cutside of Sound 3 sue| Sug. | Sort
— {1072 1% %
Study #24 - TRAUL R =
- same as #18 except outside of Sound Com Topic|Issue| Sug. ] Soeri
- this study includes historicsl data e ‘ O& ﬁf;; ﬁﬁiﬁ HE - ort !
Study #25 - SCALLOPS T ; Con. oo f? ]
- should be long-term to monitor recovery (continual damage) : ¢ Issue S —
—t JID] 2 12557 us. T Sort
Study #26 - SEA URCHIN "%m% Lzt o’ i
= 10 fcmales per trangect - very small Sawple to determine sbnormalities! i ol
- no statistical confidence . 1 TCom. [Topic| Issue| Sug. | Sort
- 20 sea urchins for a bloassay? - should be 20 animals/conec. plus 20 for | A N 3
cantrol HO 125 [ |7
- reservations about ANOVA et )
7) TECHNICAL SERVICES Study #1 - Hydrocarbon Analysis: With all of tée
samples to be analyzed (alr, water, sediment, and various biota samples and
tissues) by a number of laboratories, some defined protocol for sampling, _
preservation, labelling of the samples, analytical practises, and measures of Com. | Topic| Issue| Sug. | Sort
quality control/assurance must be agreed upon and followed. Coordination by an {% 2 '?5 é2€>fﬁ‘ ;2\
"Analytical Chemistry Group" will speed up some work but slow down others by ‘ Sz 14 L
adding yet another layer of bureasucracy. Hence it is highly unlikely that all
of the samples will be analyzed and checked for inter-lab comparability in the
time framc allotted. Only time wlll tell if adequate precautions were taken and
if there were sufficient data to enable asseasment of oiling damages.

14
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Study #2 - Histopathology: Necessar |
. 8 : ¥, but very time consuming. One
hope sufficilent "control" samples were taken to see the ringe in Ciﬁéﬁiﬁ Hg % 2’3@7 2

attributes of normal cells and tissues.

Study #3 - Mapping: Supposedl "l

_ : y by June 19, 1989, the first map showin L1

dinzage a:}d movement was to be completed. This shou'ld have been sent a.longngtg

ftzoi P&bel:.é: Raz:fwﬂml;a:ft'_t, a‘%ong w;th locations of some of the field sites chosen
oas abitar Stud 1 and Air/Wa i 4 {

ror the Coastal y /HWater Studiec, and any sites with

tom. | Topic Issue Sug. Sort
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COMMENTS AND RESUME
OF

HOWARD L. SANDERS, PhD



October 26, 1989

COMMENTS OF DR. HOWARD SANDERS, WOODS HOLE OCEANOGRAPHIC INSTITUTE
ON THE DRAFT STATE/FEDERAL NATURAL RESOURCE DAMAGE ASSESSMENT PLAN
FOR THE EXXON VAIDEZ OIL SPILL (AUGUST 1989)

Sediments serve as the ultimate sinks for oil spilled or leaked

into the water column. A not very extensive review of the literature

revealed more than 30 citations documenting this very general
phenomenon for a wide variety of crude oils and refined products.
Findings from some of the more readily available papers are

summarized in Attachment A. Some or all of these findings may well

be germane and critically important to an understanding of the EXXON

VALDEZ 0il Spill and spills generally. The incorporation of these

processes into the study program offers a unique opportunity to make

a highly appropriate and major contribution to the overall research
program.

The relatively enclosed Prince William Sound is not a high
energy, open ocean, coastal environment. The seafloor at depths of
20 or more meters in the Sound and fjords that project inland along
the periphery of the coastline, toc a major extent, are low energy,
depositional habitats or "sinks" of fine-grained sediment composed
primarily of silt- and clay-sized particles and an ample!percentage
of organic carbon. Under normal conditions, such depositional
habitats have a lower oxygen content of water at the sediment-water
interface and within the interstitial water of the upper oxidized
sediment largely relative to higher energy sediment habitats. A
highly probable response to the unusually large and potentially

disastrous EXXON VALDEZ oil is that the "...0il is likely to move
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deeper into the fjords rather than being flushed out. In general, (
this results in the o@ling of increasingly sensitive environments, é
since the higher-risk, lower-energy environments are located deeper
in the fjords and bays..." [See page 13, second paragraph, Public
Review Draft.]

What, then, might we expect in regard to possible impacts to the
Prince William Sound seafloor and its associated marine life from the
massive spillage of Alaska North Slope crude oil that poured from the
grounded tanker EXXON VALDEZ into Prince William Sound? Benthic
infauna and epifauna living in and on the seafloor sediments are the
most important accessible food resource available to commercially
important stocks of demersal, bottom-dwelling fish stocks and larger
invertebrate crustaceans. In Prince William Sound, this would
include among others, halibut, pollack, sablefish, Pacific cod, as
well as the Tanner crab, king crab, and the sidestripe shrimp that
are worth several million dollars annually. [See Fish/Shellfish
Study Number 18, pages 91 and 92 of the Public Draft Report.) 1If,
indeed, large concentrations of the highly toxic North Slope crude
oil reaches the seafloor, particularly those extensive areas that are
composed of fine-grained, low-energy, organically Fich, depositional
habitats; then the deep-water benthic infauna and epifauna could well
be adversely or fataily affected. [See Air/Water Study Number 4,
page 44 of the Public Draft Report.] "... A manned submersible will
be used in Prince William Sound during the 1989 field season to
~visually check for oil in bottom sediment." which is now probably

over. [See Air/Water Study Number 2, page 40 of Public Draft
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Report.] The resulting information that has accrued of sites or
locations where North Slope crude 0il has reached the Prince William
Sound seafloor and entered the sediment, can then be used to
establish vitally important sampling benthic stations that can

monitor changes in chemical toxicity and successional benthic faunal

changes over time at these oiled contaminated sites. The limited
published information available on the effects of the EXXON VALDEZ
spillage suggests that the Alaska North Slope crude oil may have been
damaging or lethal to a significant and, possibly, a major fraction
of the marine benthic fauna in the severely impacted western and
southwestern areas of Prince William Sound. North Slope crude oil is
highly toxic. Approximately 25 percent of the oil is composed of
aromatics, "...which are generally considered the most toxic
hydrocarbon components." The oil also "...contains significant
quantities of toxic metals." [See Page 235, bottom paragraph of the
Public Review Draft.] The massiveness of the o0il spilled assures
that some and, perhaps, a considerable guantity of oil may reach the i
seafloor and saturate the topmost centimeters of the sediment. Yet,
because of the high toxicity of the North Slope crude oil and the
sheer magnitude of the o0il spill -- a worst case scenario of a major
killoff or total eradication of the benthic invertebrates and ;

demersal fish at the more heavily oiled bottoms and a resulting

organically overloaded, contaminated, and anoxic seaflocor =-- may not
© be an unrealistic possibility. Although, information has accrued
", ,.about the distribution of spilled oil from the EXXON VALDEZ on

the water surface and in the intertidal areas of Prince William Sound '




and the Gulf of Alaska.... the extent, distribution, and patchiness /

of oil and oil byproducts on the seafloor is unknown." [See page 96
of the Public Review Draft. (emphasis added) ] |
§

i

It may already be too late to obtain the crucial information on
the impacts of the short-lived, volatile, extremely toxic, single-
ringed, aromatic hydrocarbons such as benzene and toluene on the
flora and fauna in the water column and the depositional sediment
habitats that cover most of the Prince William Sound seafloor and its
peripheral fjords. VYet, if the pre-spill information on the
concentrations of molecular oxygen present in upper oxidized sediment
layer and the depth position of the Redox Potential Discontinuity
Layer in the sediments are absent or unavailable, it will still be
possible to effectively use a post-spill monitoring and assessment ;
program at selected oiled, depositional, sediment stations with
different degrees of oil concentrations and different benthic
infaunal successional stages at any given period of time. Stations
at sediment sites that were not oiled or very minimally oiled in the
aftermath of the EXXON VALDEZ oil spill should serve as controls for
the o0il contaminated sediment stations. Indeed, it has becone
vitally important to initiate as soon as possible such a monitoring
program over time and space with a particular emphasis on samples g
collected at water depths greater than 15 meters. In addition to the
usual standard procedures normally used in taking bottom samples, the
processing of the samples, determining the number of species present

1
i

in a sample, the number of specimens that compose each species, and 4

the percent composition that each species contributes to the total



faunal density, such a program should include both measurements of
oxygen content at the sediment-water interface and in the
interstitial water of the sediment and determinations of the depth in
centimeters of the redox discontinuity layer in the sediment that
separates the upper oxygenated from the lower anoxic sulfide
sediment. Since the vast majority of the fauna present at the
initial stages of succession are small post-larval animals that would
readily pass through the standard 1.0 mm screen apertures, screen
mesh sizes of .3 mm or less should be used in the processing.

A severe kKill of benthic invertebrates on and in the sediment
and a lesser kill of their predators, the much larger, more mobile
demersal fish associated with the seabottom by the spilt North Slope
crude oil has and could bring about a significant organic enrichment
in these low-energy, depositional, sedimentary habitats. The
elevated concentrations of sedimented organic matter would likely be .
further augmented by a slowly sinking pulse of enormous numbers of
dead, minute zooplankters, larvae of benthic invertebrates, and
larval fish that settle onto and then are incorporated into the
sediment after these organisms were poisoned in the overlying water
column by the toxic crude oil. The much larger, heavier,
contaminated carcasses of orders of magnitude fewer pelagic fishes
would sink rapidly through the water column onto the bottom.

The organic matter in these depositional environments scavenge
the available oxygen molecules from the interstitial pore water
present in the upper centimeters of the sediment and at the sediment-

water interface. The oxygen uptake by the organic matter provides




the necessary requisite for maintaining the resultant processes of
decomposition and decgy. After a period of time, the interstitial
water and the sediment-water interface, through excessive organic
overloading, become devoid or nearly devoid of molecular oxygen. The
Redox Potential Discontinuity and the underlying anoxic Sulfuric

Layers move upward and the RPDL reaches the sediment surface or may

even move entirely out of the sediment intoc the immediate overlying
water.* At that stage, in the absence of molecular oxygen and animal
life, the sediment goes totally anaerobic and azoic. At any given ;

time over subsequent periods of alternating upward and downward

migrations of the RPDL through the sediment, the depth position of
the RPDL serves as a remarkably good indicator both of the available
molecular oxygen present in the interstitial water in the uppermost
aerobic layer of the sediment and the successional stage of the
benthic fauna currently occupying the sediment. This insightful
approach can be very effectively used for the ongoing EXXON VALDEZ
0il Spill study. Such an ongoing monitoring program would be most

valuable and central to the evaluation of whether the more severely

oiled areas of the seafloor have or will become long-term
repositories "for hydrocarbon, contributing to chronic toxicity

through mobilization of oil into the water column." (See Page 39 of

he™

Public Review Draft.) [

From the now available Public Review Draft of the State/Federal

Natural Resource Damage Assessment plan for the EXXON VALDEZ 0il
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* A detailed discussion of the RPDL is included in Attachment B.
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Spill itself, it has become clearly evident that pollution impact
will almost certainly’be long-term and severely damaging. Yet,
inexplicably, the Executive branch of the Federal Government has
recently decided to fund for only one year the largest and

potentially most damaging oil spill in the nation's history of one of

the most pristine, wild, and unspoiled ecosystems in North America.
Unless this unexplained dichotomy is quickly, effectively, and
constructively resolved, the fundamental objectives of the EXXON
VALDEZ o0il spill studies may well be profoundly compromised. If,
indeed, such a scenario is realized, it will confound, distress,
anger and antagonize the involved professionals dedicated to the
study, the environmental movement within the United States and

throughout the world, and a very significant percent of the informed,

concerned, and responsible citizenry here and abroad. Kﬁﬂmﬁwﬁg



Attachment A

In the area of the FLORIDA spill, off West Falmouth, Massachusetts,
in Buzzards Bay, the light #2 fuel oil adhered to particulate
organic matter and fine sedimentary particles in the water, and
rapidly settled to the bottom (Blumer and Sass 1972). There, the
oil degraded very slowly, and spread over the bottom, probably in
part, by resuspensions months and even years after the spill.

Crude oil from the blowout at the Santa Barbara Platform initially
reached the bottom sediments by the same mechanism operative off
West Falmouth, and later spread along the bottom to cover much of
the floor of the Santa Barbara Basin to water depths of 500 m
(Kolpack, 1971). In the aftermath of the spill of heavy Bunker 0il
C oil from the ARROW into Chedabucto Bay, Nova Scotia, the petroleum
hydrocarbons dispersed widely throughout the water and in the
subtidal sediment (Scarratt and 2utko, 1972).

In the massive AMOCO CADIZ spill off Brittany, fine droplets of
light crude o0il were absorbed by suspended sedimentary particles; a
large quantity of oil reached the seafloor within two weeks
(Cabioch, Dauvin and Gentil, 1978). Once on the bottom, this oil
travelled along the seafloor with the silt (Spooner, 1978, p. 284).
Toxic effects of the oil became manifest 90 km from the wreck five
days after the spill began.

In the study of the TSESIS spill in the northern Baltic Sea, off
Sweden, sediment traps were placed in the water column 20 m below
the surface, to measure the quantity of heave #5 fuel oil absorbed
on settling organic and sedimentary particles (Johnson, 1979). The
#5 fuel oil composed as much as 0.7 percent of the sedimented matter
recovered from the traps in the two weeks following the spill.
Indeed, further very recent sediment samples collected from muddy,
intertidal, fine~grained, depositional study sites revealed the
presence of residues of Number 2 fuel oil 20 years after they were
heavily oiled in the immediate aftermath of the oil spillage from
the barge FLORIDA.

The FLORIDA and ARROW oil spill studies continued for several years.
0il residues from both accidents were still present in some of the
bottom sediments a decade after the initial spills.

Oppenheimer, Miget and Kator (GURC/OEI, 1974) found oil residues
present in each of eight zooplankton samples collected in the Gulf
of Mexico off Louisiana. During the ARROW spill study of Chedabucto
Bay, Nova Scotia, it was observed that the zooplankton ingested
small globules of oil in the water column. Conover (1971) found
that their faecal pellets contained as much as 7 percent Bunker C
0il. He calculated that about 20 percent of the oil was sedimented
to the bottom as zooplankton feces.

Wiebe, Boyd, and Winget (1976) measured the rate of sinking of
zooplankton faecal pellets that sank at an average speed of 171



meters per day at a water temperature of 22° C and 151 meters per
day at 5° C.

These three bits of information strongly suggest that zooplankton
faecal pellets provide a major and rapid route for transporting oil
through the water column to the seafloor at depths of 200 m and
shallower.



ATTACHMENT B

An anaerobic sulfide system underlies a covering of oxidized sediment
in all aerobic marine subtidal soft-bottom environments [Fenchel and
Riedl, 1970]. Interposed between the oxygenated and reduced layers
is the narrow, transitional Redox Potential Discontinuity Layer
(RPDL) where small amounts of both oxygen and reduced compounds are
present. This three-tiered layering pattern is the manifestation of
the one-way supply of free oxygen into the sediment at the sediment-
water interface. Once in the bottom, the concentration of free
oxygen present in the interstitial water of the sediment
progressively diminishes with depth until it disappears. The
absolute depth of this oxygenated zone is controlled by a number of
physical and biological conditions. However, there are two primary
conditions, the amount and rate of organic matter imported into the
sediment and the concentrations of free oxygen available for
degradation. A low rate of organic import and a high availability of
oxygen can extend the oxygenated layer as much as 25 or more
centimeters below the sediment surface. Alternatively, a high rate
of organic import and a low availability of oxygen can limit the
aerobic layer to the uppermost few millimeters of sediment or,
together with the Redox Potential Discontinuity Layer, it might be
entirely displaced as the anaerobic layer pushed upward to the
sediment surface.

Other conditions that move the RPDL upward or downward to narrow or
broaden, respectively, the aerobic zone include both physical factors
such as temperature, particle-size composition of the sediment and
storm-generated waves that reach the surficial seabed and biological
factors such as intensity of bioturbation and degree of mucus
secretion. Conditions that raise the RPDL towards the surface are
(1) high temperature; (2) low—-energy depositional sediments, with
relatively high organic content and predominantly composed of fine-
grained silts and clays, that reduce sediment permeability and
scavenge available free oxygen; and (3) mucus secretions that bind
sediment particles and form a substrate for bacteria. Conversely,
conditions that move the RPDL deeper into the sediment are (1) low
temperature; (2) high energy, erosional sediment environments with
little organic content and largely composed of coarse-grained sands
and gravel, that enhance permeability and allow penetration of free
oxygen deeper into the porous substratum; (3) storm-generated waves
that reach and disturb the underlying seabed and oxygenate the
superficial sediments; and (4) bioturbation by benthic infauna
through burrowing activity and tube-building that introduce free
oxygen into the deeper sediments.

There is now an abundant documentation in regard to organic
enrichment that related the depth of the Redox Potential
Discontinuity Layer in the sediment to the successional stages of the
benthic fauna. There is no attempt here to review the extensive
relevant literature. 1Instead, the reader is referred to the
important review article by Pearson and Rosenberg [1978] that
provides an excellent synthesis of the subject and some mostly more



recent papers [McCall, 1977:; Rhoads, McCall, and Yingst, 1978; Yingst
and Rhoads, 1980; Sanders et. al., 1980; Aller, 1980; Rhoads and
Boyer, 1982; Larson and Rhoads, 1982] that have added further
insightful dimensions to our understanding of this relationship.
Benthic faunal succession remains remarkably similar independent of
whether it is manifested along a temporal or spatial gradient.
Temporal succession occurs in the aftermath of a severe disturbance
or perturbation that significantly reduces or eradicates the resident
benthic population. Examples include responses to # massive red tide
outbreak [Dauer and Simon, 1976; Simon and Dauer, 1577], a deluge
from a tropical storm that created near freshwater conditions in
shallow water and deoxygenation in deeper water beneath the sharp
halocline that was generated [Boesch, Diaz, and Virnstein, 1976},
anaerobiosis through accumulations of drifted macroalgae and a
covering of blue-green algae [Watling, 1975], dumping of dredge
spoils [Rhoads et. al., 1978; Rhoads and Boyer, 1982] and an oil
spill [Grassle and Grassle, 1974; Sanders, 1978; Sanders et. al.,
1980]. Spatial succession is a response over distance to a chronic
source of peollution. Examples, among others, are pulp mill waste
[Pearson, 1975; Rosenberg, 1976] and sewage industrial waste [Reish,
1959 and 1971; Wade, Antonio, and Mahon, 1972] discharges. There
are, of course, successional or regressional events that have both a
temporal and spatial component such as the chronic release of
petroleum at an oil rig complex from initiation of operations through
the next few years [Addy, Levell, and Hartley, 1978].

The patterns that have emerged as a result of organic enrichment
reveal faunal succession over time and space. At very high inputs of
organic matter into the seafloor, the anaerobic layer rises to the
sediment-water interface, the sediment is laminarly stratified,
devoid of a benthic fauna and undisturbed in the absence of
bioturbation. When the RPDL is limited within millimeters of the
sediment surface, the initial successional stage is present. Its
benthic fauna is usually characterized by small opportunistic
polychaetes that are either tubiculous or motile and barely infaunal
and are members, respectively, of the Families Spionidae and
Capitellidae. The vast majority of individuals belong to one or two
species (i.e., pronounced numerical dominance). The few pioneer
species typically found are confined to the very narrow oxygenated
surficial layer and exist under marginal and variable conditions that
include low to minimal levels of free oxygen, high concentrations of
sulfides and a Tow pH. These opportunistic species are eurytopic
(i.e., wide physiological tolerances) and have broad, zoogeographic
distributions. As products of the ephemeral nature of their
environment, these resilient opportunistic species are small and
rapidly achieve sexual maturity. Yet, this initial successional
stage typically has very high numerical abundances that exceed those



that appear in any of the subsequent successional stages.* Because
its species are limited to and feed as deposit-feeders from the
surficial sediments or as suspension-feeders from the immediately
overlying water, the sediment surface becomes pronouncedly
pelletized. The fecal pellets, in turn, provide surfaces for
microbial activity. Although the benthic faunal biomass of this
primary successional stage is small compared to the relatively long-
lived, slow-growing, late-maturing and larger macrofauna present in
the late successional stages, their brief life spans and the rapid
turnover of multiple generations within the course of a single year
are indicative of very high rates of annual organic productivity
[J.F. Grassle and J.P. Grassle, 1974; McCall, 1977; and Rhoads et.
al., 1978] that most likely will exceed production rates realized in
later stages. Rhoads et. al. [1978] conclude that the pioneer
species in Long Island Sound have individual and population growth
rates that are 10 to 100 times higher than the equilibrium species
that characterize the late successional stages.

Related to this phenomenon is the remarkably high colonizing
potentials of these pioneer species as demonstrated with azoic
sediment tray experiments carried out by J.F. Grassle and J.P.
Grassle [1974] on an intertidal sediment of fine sand in the Wild
Harbor River estuary of Buzzards Bay, Massachusetts and by McCall
[1977] on a subtidal sandy silty sand bottom beneath 14 meters of
water in Long Island Sound off Connecticut. Grassle and Grassle's
study revealed that a density equivalent to more than 400,000
individuals per sq. meter of the polychaete Capitella capitata sensu
lato were present after a one month interval. We now know that
Capitella capitata is, in reality, a complex of very similar sibling
species [J.P. Grassle and J.F. Grassle, 1976; J.F. Grassle and J.P.
Grassle, 1977]. More than a single Capitella species colonized the
Grassles' sediment trays. One species, Capitella type 1, grows from
settlement to maturity in about 30 to 40 days, an adult female
produces anywhere from one to several broods and breeding occurs at
the study site throughout the year at water temperatures that range

* Samples collected from this successional stage and then washed
through a screen with 1.0 mm-mesh aperture will retain about an order
of magnitude fewer specimens -- primarily mature, adult animals --
than would a screen with 0.3 mm-mesh apertures where the smaller
_postlarval specimens comprise the vastly greater percentage of the
total fauna retained on the screen. Clearly the employment of
screens having 0.3 mm-mesh apertures are decidedly more relevant and
germane for the first and, to a lesser degree, the second
successional stages of the benthic invertebrate infauna than for the
later successional stages. Yet, 0.3 mm-meshed screen do retain
nearly all the postlarvae of most of the species present in the later
successional stages. The readily available postlarvae can be
effectively used to measure the dynamics of growth in length and dry
organic weight over time at selected stations that are sampled on a
monthly basis.



from -1.5°C in winter to more than 24°C in summer. In McCall's
experimental bottom samples in Long Island Sound, the azoic sediments
were immediately colonized. Within ten days, densities of the
spionid polychaete Streblospio benedicti and the capitellid
polychaete Capitella capitata sensu lato reached 418,315 and 36,120
per sq. meter, respectively (McCall, 1977]. Rhoads et. al. [1978)
estimate the Streblospio produces 3 to 4 generations per year in Long
Island Sound study site.

As products of the transient nature in time and space of their
pioneer stage habitat, the opportunistic species experience very high
mortalities as larvae in the plankton and throughout their postlarval
benthic life. Their confinement to the oxygenated surficial sediment
that may be only millimeters thick deprives them of the refugium of
depth. Thus, they are most susceptible to predation by fish, decapod
crustaceans, and other epifaunal carnivores.

Species that appear following a severe disturbance that defaunates
the benthos, and explosively increase to reach extreme abundances
during the first recovery stage and then go into an equally sharp
precipitous exponential decline as the initial pioneer stage
terminates, are few in number. Yet, most of the benthic fauna
present during the initial colonization stage are members of such A
species. In North America and Europe where the vast majority of the
studies on benthic faunal succession have been done [see Table 1 in
Pearson and Rosenberg, 1978], this small group of opportunistic
species mostly belong to the polychaete families Spionidae and
Capitellidae. Species that best characterize this group are
Capitella capitata sensu lato, and the spionids, Polydora ligni and
Streblospio benedicti along both the Atlantic and Pacific coasts of
North America and Capitella capitata sensu lato and the spionids
Scolelepis fulginosa and Polydora ligni [=P. ciliata] in European
waters. Other species associated with these prime opportunists are
present at much lower densities and do not share their 'boom and
bust' life history patterns. Unlike the ephémeral opportunists, they
display much less temporal variability and usually persist to become
members of some of the sequential successional stages where they are
often more abundant.

Spionid polychaetes are one of the key colonizers of the pioneer
successional stage. They form dense thicket& or mattings of closely
spaced, small diameter, vertical tubes. Aller [1980] demonstrated
that the toxic compounds in the ambient pore water, that diffuse into
the tubes from the surrounding reduced subsurface sediment, are
flushed from the tubes into the overlying water where oxygenated
water from above the tubes is drawn in as replacements. By means of
these outflowing and inflowing fluid bioturbating activities and the
high density of closely arrayed tubes, the spionid worms collectively
are able to maintain adverse solutes such as NH,+ or H,S within their
tubes at relatively low and constant levels. However, as a result of
these pumping activities, the oxygenated water within the tubes also
diffuses out into the surrounding subsurface sediment to stabilize
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and deepen the narrow surficial oxygenated layer and thus allow other
early successional species to colonize the sediments.

The later successional stages will be dealt with herein in a more
cursory and general manner. Yet, sufficient information will be
conveyed to provide the necessary frame of reference. For detailed
knowledge and information on the later successional stages, the
reader is referred to the papers and bibliographies of Pearson and
Rosenberg [1976; 1978], Rhoads, McCall and Yingst [1978]; Yingst and
Rhoads [1980], Aller [1978; 1980], Aller and Yingst [1980] and Rhoads
and Boyer ([1982].

Along the progression from the pioneer stage through the sequences of
later successional stages, certain general trends become clearly
evident. The RPDL migrates deeper into the seafloor, the sedimentary
depth occupied by the macrofauna similarly deepens, the feeding mode
gradually shifts from surface deposit-feeders and suspension-feeders
to preponderantly subsurface deposit-feeders, the maximum size of the
macrofauna, the degree of both fluid and particle bioturbation and
the structural and ecological complexity of the infaunal assemblage
increase. All these trends are intimately interrelated,
interdependent, and highly correlated. If the progression of
sequential succession from pioneer to equilibrium stage is
undisturbed, which may or may not occur, changes in faunal
composition will be persistently gradual and nearly continuous rather
than disjunct and abrupt, with intervals of arrest and retrogression.

Bioturbation activities such as irrigation by sedentary or relatively
sedentary infauna living in tubes, shafts or often deep semi-
permanent burrows that connect directly to the sediment surface and
random burrowing by errant infauna increase the passage of free
oxygen and dissolved nutrients into the sediments and the flushing of
deleterious metabolites from the sediment that are orders of
magnitude greater than molecular diffusion rates. The manifestations
of such activities are the lowering of the RPDL and the enhancement
of microbial activity, particularly at the discontinuity layer
[Hylleberg, 1975; Aller, 1978; Yingst and Rhoads, 1980: Rhoads and
Boyer, 1982].

Intense errant burrowing activity accelerates diffusion rates by
increasing water content and homogenizing finer-grained sediments
[Rhoads and Boyer, 1982)]. Deposit~feeders void ingested sediments as
feces in the form of organic-mineral aggregates that may form as much
as 70% of the soft sediments [Johnson, 1974]. Such aggregations have
two important effects. They significantly increase sediment porosity
and thereby facilitate diffusion and the transfer and oxidation of
reduced chemicals. Secondly, they enlarge the environmental space
available for meio- and macrofauna and provide organic-rich surfaces
for bacterial flora.

The deep semi~permanent feeding burrows, characteristic features of
the later, mature, successional stages, are usually associated
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intimately with the RPDL. The rapid and immediate vertical transfer
of well-oxygenated, nutrient-rich water from above the seafloor to
the immediate proximity of the RPDL that lines the burrow deep into
the anaerobic, sulfidic sediment is brought about by the pumping
activity of the burrow occupant, usually a large invertebrate. Such
a behavioral strategy bypasses the route of slow diffusion downward
through the sediment and the gradual attenuation of oxygen tension
with depth. ©One variant of this pattern is the 'conveyor-~belt!'
deposit-feeder that feeds head down in the sediment as exemplified by
maldanid polychaetes as, for example, Clymenella torquata [Rhoads and
Stanley, 1965]. In this position, the polychaete progressively
'mines' deeper into the seafloor and selectively ingests the fine
sediment patches which are processed in the gut and discharged as
unconsolidated feces at the surface. Highly irregular, three-
dimensional RPDL-lined water pockets are created by the intense
feeding activities of these worms. The pockets, themselves, may
protrude deep into the anaercobic zone to form localized aerobic
areas. One of the ultimate results of such activities is the
markedly increased microbial activity.

An essentially identical feeding pattern exists for a very different
invertebrate, the infaunal holothurian echinoderm, Molpadia oolitica
[Rhoads and Young, 1971]. Like Clymenella, this sea cucumber lives
head down vertically and feeds deep in the underlying sediment often
20 or more centimeters beneath the surface and deposits its
unconsolidated feces upward onto the seafloor. Molpadia ingests only
the fine-grained particles to create highly convoluted, three-
dimensional, RPDL-lined, aerobic voids or feeding pockets at depth
within the surrounding unperturbed anaerobic sediment that
considerably enhance microbial activity and chemosynthesis. Other
feeding strategies have been utilized by deep-dwelling infauna
occupying semi-permanent burrows. Hylleberg [1975] applied the term
‘gardening' to describe the effects of feeding by the lugworm,
Abarenicola pacifica. This polychaete, like other members of the
Family Arenicolidae, lives in deep U-shaped burrows. By irrigating
its tube, the worm pumps oxygen and nutrients from the overlying
water into the feeding pocket. These, together with the animal's own
feces, provide the stimulus for microbial growth along the RPDL
lining the feeding pocket. The microbes so produced, as well as
meiofauna feeding on this rapidly growing flora, serve as the primary
food source for the lugworm.

Another example of ‘'gardening' has been demonstrated by Frey and
Howard [1975] for the burrowing shrimp, Upogebia litoralis. This
crustacean collects plant material on the sediment surface which it
packs along the inner walls of the burrow. Then after incubation it
‘harvests'! or ingests the bacteria that grow on the plant detritus.

Microbiologists, for more than 32 years have know the Redox Potential
Discontinuity Layer to be a site of significant microbial activity
[Vishniac and Santer, 1957]. This relationship has been shown both
in the water column [Sorokin, 1964; 1965; 1972] and in bottom
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sediments [Hayes, 1964; Fenchel and Riedl, 1970; Sorokin, 1’

Yingst and Rhoads, 1980]. Thiobacillus bacteria [Vishniac ..

Santer, 1957], oxidizers of reduced sulfur compounds, and other
chemosynthetic bacteria [Fenchel and Riedl, 1970] are especially
abundant there. Rhoads and Boyer [1982] observed in the deeply
oxygenated sediments of the late successional stages that both errant
and sedentary components of the benthic fauna were "... concentrated
at, but not limited to the RPDL. The RPDL is in fact related to the
feeding depth."

The strong implication that logically flows from these observations
is that wherever the RPDL is present, independent of sediment depth
or successional stage, it becomes the site of chemosynthetic primary
production. Thus chemosynthetic primary production must be an ever
present phenomenon in the sediments of eutrophic marine environments
that include the shelves and, in part, the continental slopes
throughout the World Ocean except under the special conditions
discussed earlier that permit the anaerobic zone to rise to the
sediment-water interface and thus displace both the RPDL and the
upper aerobic layer. The studies cited above that infaunal deposit-
feeders concentrate and feed at the RPDL indicate that
chemosynthesis, currently unevaluated, may be an important and
possibly dominant food source (as compared to photosynthesis) for the
infaunal benthos.



COMMENTS AND RESUME
OF

MICHAEL KAVANAUGH, PhD



-

October 20, 1989
To: Sarah Chasis
From: M. Kavanaugh

Re: Review of State/Federal Natural Resource Assessment Plan
for the Exxon Valdez 0il Spill

This review of the State/Federal Natural Resource Assessment
Plan for the Exxon Valdez 0il Spill is limited to the restoration
plan and the natural resource damage determination on pages 185 to
202 of the public review draft. The stated purposes of the
studies are: (1) to support the development of restoration plans
to promote the long-term recovery of the natural resources; and
(2) to support the determination of damage claims presented to the
responsible parties. An assessment that fulfilled these purposes
could provide the trustees (and the public) with a statement of
the harm done to nature by this spill and what could be done about
it. Unfortunately, the purposes are unlikely to be fulfilled and
an opportunity will be missed to assess the spill’s damage and to
evaluate responses because:

* There is a_too much emphasis_on studies to determine lost
_use value over studies to develop restoration plans. Analysis of
“Yestoring and purcha51ng equivalent resources elseéwhere
(restoration) is likely to be as important if not more important
than studying lost use values. Determining how much polluters
must pay for the restoration of the damaged natural resources is
one of the purposes of the calculations. The calculation of use
values is relevant for determining that portion of the damage
claim to cover the diminution of use during the interim required
to achieve restoration. If restoration is impossible, then use
value studies take on added importance. But, it cannot be
determined in advance that restoration is impossible.

* Neither the development of a restoration plan nor the
conduct of a credible, professional assessment of the natural
resource damages caused by the spill can be completed by
February 28, 1990 (the deadline). The deadline may reflect lack

“of.-funding (Séé’The Exxon Valdez Qil Spill, A Report to the

President, Skinner, S.K. and W.K. Reilly, p.35). Nevertheless the
same report calls for long-term...broad gauge, carefully
structured...damage assessments (Executive Summary p. ES-2). The
deadline may also reflect a desire to complete the assessment
early, since the full extent of the damage will never be known
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with certainty. Nevertheless, the scope and complexity of the
studies plus the need to. sequence the studies makes it impossible
to complete all of the studies by this winter.
SS— o : s e SATRER]
* The description of the process to develop a restoration Com. | Topic| Issue Sug,’boﬁ:é
plan is too brief. At a minimum, the plan should contain both 137 3 015/ X < i
~Testoration and replacement strategies. The restoration ‘ - 3
strategies should provide estimates of how long the resources will
take to recover given alternative levels of clean-up, as well as
measures to promote long-term recovery such as requiring all
tanker traffic moving through the spill area during the
restoration period to move only in daylight hours and be doubled-
hauled or have the cargo containerized. The replacement
strategies should consider replacement in-place (e.g., breed in
captivity) and establishment of an environmental permanent fund to
fund long-run efforts to restore the damaged resources or purchase
equivalent resources (or the development rights) elsewhere (i.e.,
acquire and deed to the public resources such as land and
shoreline outside of the spill area).

* The descriptions of the economic use studies: : _— — .
Com. | Topic| Issue| Sug. ' - |
- are too brief to allow a thorough review. It is unusual grg 2 |azeo >< 2
for the government to fund millions of dollars worth of research » cecn J“. N

on the strength of descriptions like those contained in the public
review draft. To complete the 9 proposed studies in 10 months
means spending on the order of $14,000 per day. Surely, someone
has a better idea of how sums of this magnitude are being spent
then is revealed in this document.

- show no appreciation of the problems that might be
encountered and the special analytical techniques needed to value
natural resource losses that:

-- involve ecological losses for which existing evaluation
methodologies are wanting;

-- may be irreversible;

-- may not be apparent for a year or more;

-- may be catastrophic if endangered species are
threatened or if there is loss of habitat; and

-- will be subject to considerable uncertainty.

- contain no discussion of the applicability of existing
literature and models. Most studies of tourism losses, for
example, count these losses as transfers because there are readily
available substitutes for a given polluted beach. There might not
be available substitutes for an Alaskan experience and the
existing literature and models may be misleading.

/,
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- are silent about the choice of a discount rate. The spill
and its effects will last many years. This coupled with the
potential for irreversible (or extremely long-lasting) damage
implies that the spill has transferred resources from future
generations to current generations. The discount rate is the
analytical parameter that allows inter-temporal comparisons.
There is literature suggesting fair representation of future
generations requires use of a zero or near zero discount rate.
(See, Schulze and Kneese, Risk Analysis, 1981 and Schulze,
Brookshire and Sandler, Natural Resources Journal, 1981).

A. Economic uses studies:
1. price effects;
2. industry costs; and
3. bioceconomic models.

Taken as a group and reading between the lines, these studies
have the potential to estimate the damages caused by the spill to
the commercial fishing industry and their customers during the
interval necessary to restore the natural resources to their pre-
spill condition. The studies, however, will not measure any
degradation in the quality of life suffered by the fishing
communities. This degradation can take many forms including
increased alcoholism and violence.

The correct measure of the loss to the commercial fishing
industry and its customers is loss is the discounted present value
of current and future reductions in consumers’ plus producers’
surplus plus the value of the resources made idle by the spill.
{The discount rate should be zero or near-zero to account for the
long-term impact of the spill. Surplus refers to tne difference
between what people are willing-to-pay for a good or service and
the amount of resources they have to forego to have the good or
service. Analytically, it is the area above the supply curve and
beneath the demand curve. The resources made idle by the spill
are represented by the area under the supply curve. Measuring
surplus requires, (a) defining demand curves for the products of
the commercial fisheries in terms of their elasticity of demand,
[presumably this is accomplished in #1], (b) describing the supply
curves [presumably #2], and (c) estimating the shift in demand and
supply curves caused by the spill in current and future years
[parts of #2 and #31].)

Since in the first year of the spill almost all of the catch
was lost, the measure of damage is the surplus loss plus the
opportunity cost of the idled fishing boats and unemployed labor.
This estimate is repeated for all subsequent years the spill
influences commercial fisheries. The subsequent influence of the
spill may take two forms. The first is a supply side effect. The

//‘
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spill may reduce significantly the fish population and require
more fishing effort (e.g., boats have to be cleaned more
frequently, travel farther to reach fishing grounds, and stay
longer to catch a load of fish). Analytically, this is an upward
shift in the supply curve. The second is a demand side effect. A
stigma may attach to Prince William Sound product for years to
come such that wholesalers, retailers and the public will consume
Prince William Sound product only if they are offered a price
discount. (For example, Prince William Sound product may be
relegated to low value uses such as cat food.) Analytically, this
is a downward shift in the demand curve. It is likely that in
subsequent years the idled boats and fishermen will be re-
employed. This is taken into account by reducing the charge in
future years for the opportunity cost of idled resources.

Any claimtheFrusteqs present to Exxon will be closely
examined. i?g:agzzggfgvgtiéve is that the investigators in a rush
to meet th t will use approximations that would not be
needed if they took the time to make the estimates correctly. For
example, the investigators may assume that fish are fish and not
distinguish among different markets for and quality variations
among fish. Not only might these shortcuts produce biased
estimates of the loss, but the approximations may be so
unacceptable so as to provide Exxon with the opportunity to render
the estimates useless.

s
(g;;;nd coné;;;\b at I have is that the work is spread out
over th i€§ and this may create additional problems such
as:
* duplication of effort;

* gaps in research as one investigator thinks another is
responsible;

* difficulty in integrating because the studies use varying
regional definitions or time-frames or otherwise lack
common denominators (groupings of fish, segmentation of the
industry); and

* unproductive effort as information is collected without a
purpose in mind.

The description of the method and analyses mention that
previous studies will be reviewed. What literature do they have
in mind? By what standards are the investigators going to judge
the literature? Who is going to integrate the studies? How are
they going to insure that the studies will be compatible?

Page 4 [E—

October 20, 1989

Y



- ST

\g third concern 1s ‘the splll's effects on the quality of life
in commercial—f£ishifig communities is not counted by surplus and
idled resource nmeasures. There are reports that communities have
had their faith in the bounty of the environment shaken and their
livelihood threatened. Mental health professionals report (e.g.,
J. Randal, Washington Post, 9/26/89) the spill has led to
increases in alcoholism and violence. The trustee should be aware
that the cost of community disintegration is not considered in
these studies. .. ,

|

A fourth concern, again, is the deadllne Even if there were
off-the=shelf, current models of the fishing industry that could
be identified and used, the use of thé models would have to await
the completion of the injury determination studies (e.g., Fish/
shellfish studies #1-5; Marine mammal studies #4 & #5; and
others). Either these biological studies will be finished long
before the deadline or the economic study will not be completed by
the deadline.

B. Economic uses studies:
5. Economic damages to recreation; and
7. Study of loss of intrinsic values

These studies are likely to be _the most important and

expensive studies conducted. The recreation study proposes to use .

three methods to estimate the- damaget travel-cost contingent
value, and unit day. The intrinsic value study3w1ll also use the
contingent valuation method“*“Thewcontlngent valuation method may
turn out to be the most appropriate method to estimate the value
of the compensation for the damage. While the descriptions of
these studies are more complete than the descriptions of the other
studies, there are important topics that are not discussed.
Finally, it is impossible to conduct either study by the deadline.

The travel cost method will be one of three methods used in i
the recreation study. It estimates demand curves (a relation
between price and quantlty) by u51ng travel costs and an imputed
value of time as proxies for price and recorded visits to the sit
(region) as a proxy for the quantity variable. This relation
between price and quantity is estimated for the pre-spill and
post-spill case. The difference in surplus between the two cases
is estimated and used as a measure of damage. The problems the
investigators face are: selecting sites (travel to Alaska may be
package and if part of the package is spoiled by the spill travel
to other parts of Alaska may be forgone; in this way the effects
of the spill spread to all parts of Alaska) and valuing time.

w
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This oil spill is on-going; it is not an event. The travel-
cost method uses pre-spill and post-spill data on recreation use,
tourism (prices and quantities) and hunting and fishing licensees.
But, post spill data cannot be collected until the spill is over.
The spill is not over. Data collected for the spring and summer
of 1989 is data representing recreation during the spill. This is
important to know. But it is equally important to know
participation in recreation in the future. There is no basis for
an assumption that tourism will return to normal in 1990. Unless
the investigators have a method for estimating participation in
1990 and subsequent years then the travel cost approach has a
potentially serious flaw.

The unit day approach relies on expert opinion to estimate
WIP. It should be used only if no other method can be used.

The third approach used in the recreation study is contingent
valuation (CV). CV solicits the willingness-to-pay (WTP) for an
Alaskan recreational experience. CV methods take some time to
perform correctly and cannot be done correctly by the deadline.

' R ' . - R Y Wt
CV methods are also used in the intrinsic study. .>Individuals

are asked about their WTP for pristiné-resources or their
willingness-to-accept (WTA) compensation for the damage done to
their natural resources. WTA estimates how much compensation is
needed to restore the well~being of citizens to the pre-spill
level. Society loses when an oil spill causes sorrow, outrage,
and other feelings of despair. Individuals spend valuable
resources to avoid feeling such emotions. The value of the
compensation required to bear such feelings will only be captured
in the intrinsic value study using contingent valuation methods.

Both a WTP and a WTA approach should be used in the CV
studies. Under WTP, industry is assigned a quasi-property right
to the resource because industry pays the government what the
public would have been willing to pay to use the resource. Under
WTA, the public is assigned a quasi-property right to the rescurcﬁ
because industry pays to the government what the public would be
willing to accept to let industry use the resource. For resources
with close substitutes, WTP and WTA are approximately equal (See
Willig, Am Econ Rev, p.589 1976 and Hausman, Am Econ Rev, p.662
1981), but for unique resources there may be large differences
between WTP and WTA (Hanemann, Am Econ Rev, forthcoming). Since
it is believed that it is easier to design WTP questions than it
is to design WTA questions (Carson and Navarro, Nat Res Jour,
p.815, 1988) and since if the resource has close substitutes the
same approximate answer results, investigators tend to favor the
WTP approach. The natural resources damaged in Alaska, however,
may be unique and both WTP and WTA approcaches should be used.
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Contingent valuation consists of using surveys to identify
and quantify economic values that are contingent upon an actual
market existing. In particular, markets for recreating and,
separately, intrinsic Alaskan natural resource values are
simulated using surveys. The survey results are susceptible to
bias and questions must be designed and pre-tested to avoid bias.
Often focus groups are used in the design and pre-test process.

There are two survey designs: 'iterative bidding formats and
non-iterative formats. In both designs the amenity being valued
must be described sufficiently so that the respondent knows what
he is being asked. This description may include photographs,
sketches, written description, videos, verbal descriptions and the
like. In the iterative format the respondent is asked a series of
guestions to identify the value. For example, the interviewer may
show the respondent a picture of a dog and then asked if he is
willing to pay nickel for the dog? a dime? a dollar? with the
amount increasing until the respondent indicates the highest price
he would be willing to pay for the dog. In the non-iterative
format the respondent is asked to either answer yes or no to a
single state value ("Would you pay 50 cents for this dog?) or is
asked to write down the amount he would pay (Pleasz state on the
line indicated how much you would pay for the dog.) It is
generally acknowledged that the iterative interview method is
more reliable.

‘In either format, the survey instrument will have, at least,
two parts. The first to record bid 1nformatlon, the second to
record demographic information.

Conducting a CV study requires several steps. First, the
spill damage is assessed and described so that the respondent
knows what he is paying to avoid or being compensated to accept.
Second, questionnaires are developed and tested for biases such as
anchoring and for misunderstandings. They may have to be revised.
If the revisions to the questions are extensive, a second pretest
may be needed. At this stage, a focus group might be given
alternative descriptions of the spill to develop a robust
description. The questions should have a wide scope. Individuals
should be asked not only about their values for the loss of
particular animals but also about how they value the loss of a
pristine environment and unspoiled wilderness. Third, the
population of eligible respondents is determined and sampled. For
the Alaskan oil spill the eligible population to be sampled must
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include all U.S. citizens and possibly residents of other
countries. Fourth, the guestionnaires are administered. This may
take considerable time if the sample is large. The final steps
are tabulation, aggregation, and interpretation of the results,

It is plain that there simply isn’t enough time to perform a
contingent value study by the deadline.

Two other issues in assessing damage and making restoration
plans are the speed of recovery and uncertainty. Some of the more
important estimates the biologists and other physical scientists
can provide are estimates of how long it will take the
environmental and natural resources to recover from the spill.
This information is important not only because it sets the period
for claiming diminution of use values; but also, if the damage is
irreversible, catastrophic, or has long lead times economists must
consider a larger set of future uses. If, for example, the damage
is estimated to last for 5 years, then the future uses of the
resources may be considered as known (i.e., committed). If, on
the other hand, the damage is estimated to last for 50 years,
committed uses may impart little information about the future and
more speculative uses must be considered in the analysis.

All of the estimates of damage are going to be subject to
uncertainty -=- uncertainty about magnitude and duration of the
resources lost and damaged; uncertainty about how much
compensation citizens need to restore them to a pre-spill level of
well-being. This suggests that a single-point estimate of the
damages should not be relied upon as the measure. Instead the
results should be reported as distributions.
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C. Economic use studies:
4. Effect on value of public land;
6. Effect on subsistence households;
8. Effect on research programs; and
9. Effect on archaeological sites.

These are four studies of the impact on the spill on well-

defined targets. Each has its own problems that are not addressed
in the study descriptions.

* Public land. How are the investigators going to "project
market demands for leases and sales in the area affected by the o e N
oil spill". This is the central analytical element. Are they m. ~°Dicrkmue Sug. | Sort |
ion t

going to use hedonic techniques? are they going to use the opin »éﬁji 35 ! f
of appraisers? both? It would seem that the results of economic ‘ ,in?gj.g%,,! < ?
study #3 "Bioeconomic models for damage assessment" would have to -
be completed prior to completing study #4 because there may be

important effects on fishery resources that will be reflected in
the value of public lands.

confined to a table listing project, amount, delay, and the fu
put in jeopardy by the spill. The results will depend on the
duration of the spill and its effects.

* Research programs. The tabulation may be able to be
nds ;

* Archaeological study. How are the investigators going to
assess the economic damage to the site? will they use appraisers?
CV methods? The description mentions a field survey. Unless it is
already completed, then to perform the study by the deadline means
doing a field study during the Alaskan winter.

* Subsistence study. This study looks well thought-out, but
it cannot be completed by the deadline because the effects of the
spill will still be occurring.
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Comments on Natural Resources Damage Assessment Plan for the Exxon Valdez il Spill

Coastal Habitat Study Plan: In general the assessment plan seems to lack a study related to
the fate and transport of oil in intertidal and supratidal zones. In the Coastal Habitat studies,
a more comprehensive plan {or assessing the physical/chemical interactions of the oil with
the coastal sediments needs to be given. This might be done by adding two additional
projects to the Air/Water study plan such as: (1) Evaluation of Petroleum Hydrocarbon
persistence in lntertidal Sediments, and (2) Evaluation of Petroleum Hydrocarbon
Persistence in the supratidal Sediments. In the current description of the coastal habitat
studies, it appears these areas are not covered or that the research plan is not given in
sufficient detail to indicate that they are to be studied.

Measurement of Petroleum Hydrocarbons. A more comprehensive plan needs to be
developed and included in the report, indicating what oil components will be screened and
how they will be measured analytically, The only information given in the report (p40) _
states that analyses to be done are TPH/GC and PNA/SIM characterization of marine
sediments, TOC on selected samples and size fraction analysis on representative samples. It
will be essential to perform a comprehensive analysis of the change in composition of the oil
in the sediments in time by monitoring appropriate classes of hydrocarbon components of the
oil. Total Petroleum Hydrocarbon (TPH) analyses will not be adequate to assess the damage
or Lo monitor remediation efforts. It is recommended that individual components of the oil
be monitored throughout the study at selected sites covering a wide range of molecular
weight size classey. This will be essendal for assessing the potential damage and be
necessary if one is to effectively monitor temporal changes and to determine how well
natural, as well as, engineered remediation efforts are working.

Coastal Habitat Study, p. 31 - Mention is made that studies will be performed on 3 degrees
of viling; none, light, and moderate 10 heavy. 1t would appear that the light classification
may be insufficient to clearly delineate the extent of the problem. For example, a section of
shoreline might have been lightly oiled within a few days of the spill or it may have been
contaminated two months later. The composition of the residual oil will have significantly
changed over this ime frame and therefore the environmental response may well be
significantly different. It seems as though a time aspect to the contact must be included as
well; i.e. whether it is contacted soon after the spill or not.

Air/Water Study 1, p. 37 - Mention is made that "Oil spill models will be used .. .". Such
models will probably not have sufficient accuracy or spatial resolution to provide any basis
for estimates of spill extent or volumes. The oil spill models will be only as accurate as the
estimates of general circulation within the system and it is not made clear how this
informadon will be generated. Only field studies would provide the sort of information
required such as detalled circulation pattern. These studies need to be performed.

Coastal Habitat Study, p. 32 - States that "four vertical transects will be established on each
of the 150 sites . ..". The spatial resolution of these transects is not provided. This should
be a critical issue particularly in the breaker zone. It may be visualized that in the area of
active sediment transport (which is near the location of wave breaking), oil will be entrained
into the sediment much more readily than elsewhere. Depending upon tidal fluctuations, this
may or may nol encompass a significant distance across the shoreline. No indication has
been given that these physical processes have been considered and the description provided,
as elsewhere in the report, is simply insufficient to know whether or not this issue will
actually be resolved by the sampling procedure described. It does seem likely, however, that
with transects, the spatial resolunion of the sampling will be limited. In order to have
beuer understanding several sites need to be examined in greater detail,
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list be expanded to other components of crude oil which have much lower reference
contaminant levels than those of the monocyclic aromatics, and it is recommended that
flux calculations for specific compounds be expanded to representative chemicals other
classes. For example, while the ratio of the fluxes by evaporation to dissolution is about
6.1 for the monocyclic aromatics, it is about 20:1 for polycyclic aromatics.

The dry flux of organics to plants will be included, although the parameterization of the dry
deposition velocities for the organic compounds has not been specified. This is an area of
relatively large uncertainty. A careful evaluation of the range of possible of deposition
velocities should be made.

The main approximation is how to couple the evaporative flux to the air pollutant
concentrations. These approximations have not been identified. The simplest models
assume either a constant, average flux (release rate) or a first-order removal and use
Gaussian plume dispersion models. The most complex use heat balances and mass
transfer coefficients which depend on the meteorology. The evaporative flux depends on
the oil slick composition, either by Raoult's Law in the ideal case or with activity or fugacity
corrections in the non-ideal case. A careful evaluation of the range of possible of
eva%orgtive fluxes should be made, and in general, the simple approximations should be
avoided.

Finally, error propagation and error analysis should be performed on the cumulative model
results.

Sincerely,

Howard M. Liljestrand
Associate Professor of Civil Engineering



Mr. Bob Adler ‘ October 23, 1989
Natural Resources Defense Council

1360 New York Ave.,, N. W,

washington, DC 20005

Dear Mr. Adler

Review of the damage assessment and restoration activities associated
with the Exxon Valdez oll spill is from the perspective of the staitus of the
Investigation at this point, and what should be done from from here out.
Opinions were formed mainly from activities and results seen to date along’
with conversations with officials and workers in & number of areas.

1. Much focus has been dn those effecls which are visible and on
the high end on the food chain; oll slick movement, oily and
discolored beaches, and affected birds and mammals.

2, The progress of weathering, 1. e. evaporation, dissolution and
effects microblal oxidation of the hydrocarbon distribution within
the component of beached oil, and associated fertilizer effects, all
of which relaie to the quantity and quality of oil persisting,
appears to be becomming well documented. Mechanistic aspects of the
disolution process, particularly blodegradation, appears to be
rather low=tech with extensive repetijtion favored over complete
modern, and thoughtful measurerments based on sound principals of
physical ¢emistry. A betier balance between field work and the
laboratory. and theoretical support seems desirable in order to
locate changes in the less—obvious relationships. Perhaps we can
describe which components disappeared, but cannot tell to what they
were converted, where they went, or why. Less obvious actors and
bloconversions the process of biodegradation does not mean less
important. For example half the oceans biomass is bacterial, yet
measurements used are sensitive to only a fraction of a percent of
these organisms. Efforts to understand biodegrudation of mixed
hydrocarbons in the oil phase, a key removal process in this
instance, has not been attempeted. In laboratory culture, 70%
bioconversion of aromatics can be to hydroxylated arowatics,
compounds which account for most of the biochemical activity,
carcinogenicity for example, of the parent compound, yet production
of these compounds by bacterial action in the beaches remains
unmeasured. = -

Seventy three miles of beach were treated with 40 tons of
fertllizer without understanding these basic mechanisms affected.
well-controled laboratory experiments with structured mixtures of
hydrocarbons, key components of which are radio-labeled as tracers
are in order.

3. Documentation of the passage of particulate hydrocarbons to
benthic biota appears Lo be progressing well.



4. Significant efforts are underway to document chamnges In tissue
chemistry and normal biochemical components In benthic fishes and
offshore fishes related to the oll spill. While effects have also
been measured on inshore fishes such as salmon, these investigations
are more llmited. Routes of contamlnation which involve dissolved
hydrocarbons from the water column, as opposed to collection of
particulate hydrocarbons by the benthos, are not understood.

Short-term laboratory studies of isotopic hydrocarbon uptake by-
fishes In bacteria-free systems could help decide if the
hydrocarbons In salmon, for example, come from the dissolved phase
through the gills, or from particulates firtst collected by their
food organisms.

5. Induced changes in water chemistry appear to have been,
neglected even though the solubility and dissolution rates of light -
hydrocarbons and aromatics are known to be great. Sensitive
measurements of the type required to document these changes were not
implemented. It is too late to begin these now, but the technology
should be in hand. Nelther have measurements of metabolic productS\
of the type documented in fishes (3 above) been attempted, yet their
formation In the water column may be even more extensive, AS
alkylating agents, these are the bloactive components rather than
the hydrocarbons as polnted out above.

Effects of the present spill as part of an accumulating load in
marine systems due to the decsde=to=-century life times of
hydrocarbons and their products appear not to be addressed. This is -
seen as & problem of scope, considering the splll as & reglonal
problem when the impact is more its contribution to global changes
in water chemistry. Since these changes are slow and cumulative, it
s not to late Lo attend to the Alaskan contribution. The main.
question is how an increasing load of hydrocarbons and their
products affects the functionality of the ocean.

Required studies lhvolve systems sufficiently well controlled so
that effective concentrations can be sustained without losing them
to bacterial activity, and thus gel results over reasonable time
frames.

In summary, the -most significant- damage -impact not well addressed, in my
opinion, Is contribution of the splll to global change. Potential limmpacts
are quité real. And, as In the case of egg-shell thinning from the products
of DDT meotabolism, careful Investigations can establish cause/effect
relationships. A significant fraction of the world ocean circulates through
Alaska, and we add components to jt that will be present for centuries. The
fact that other nations may not be good world citizens does not relleve us
from the responsibllity of containing our discharges; someone needs to lead.
The damage lmpact assessment secms to say that If the offending components
leave Prince William Sound, which indeced they do In a few days or weeks, then

they are not In fact of concern. W?
D. K."Button
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COMMENTS AND RESUMES
OF
STEVEN WRIGHT, PhD, KIM HAYES, PhD

AND TIMOTHY VOGEL, PhD



Department of 2340 G, G. Brown Building College of Enginsenng
Clvil Enginearing Ann Arbor, Michigan 43109-2125 The Uriversity uf Michigan
313/764-8485
FAX: 313/784-4282

October 27, 1989

Robert Adler, Esaq.
Natural Resources Defense Council
Washington D.C,

Dear Mr. Adler:

{
g

Professors Steven Wright and Kim Hayes and 1 have reviewed, the draft of the

Exxon Vuldez Environmental Impact Assessment Plan. In general, the proposed Com. |Topic| Issue| Sug. | Sort |
studies arc described with a lack of sufficient detail for our assessment., Without ,LCI = oo X O
evidence of the Justiﬂcauon “for "the proposed research as is typically included in ! ) ] ! ’.?L,.n.
academic proposals (which include references to other published research), we
cannut assess the level of science proposed. However, based on the scant information
provided, we are able to make a few comments regarding some of the possible
shortcomings of the assessment plan.

The studies are for. only one ycar ‘which precludes the examination of many 7 Com. | Topic| Issue| Sug. | Sort |

phenomena that have longer fimé scales.  Forcing scientists to do one year projects of
long lermm phenomena s not appropriate. For example, the examinaiion of areas that
arc "lightly-oiled" depends upon when they are lightly oiled. Some oiling of areas
will continue aflcr initial idenufication of lightly oiled areas (more details on
attached page). Another example of the long term effect would be the mutagenicity
and carcinvgenicity of the oil spills on organisms,

@D Y ORol

X| o

o adaressed betfer o

Measurements described in the assessment plan seem suited to the expertise of ;,eg,nufh/s

. . ot A . . e 2 7@765
the agencies personnel and not necessarily suited to best characterize the changes in e g
_the ecosyslem. . For example, little discussion about the cfiect of the spill on the Gom. | Topic] iom oShg. | Sorh

microbial ecology s provided and then just briefly when referring to the benthic ‘%‘""’ :K>7‘\Q
microorganisms,  Measurements that cannot adequately cope with the hetcrogeneous /-?/ /‘@é/g‘
nature of oil distribution will also suffer.

Since no discussion of time and money limits is provided and the spill area is z G Topio| Tesue]| Sug. ‘Somg
clearly impossible tuv restore completely—in a year or-two, discussion of how the data )( / !
collected will be used for pariial| remediation and accounung ‘needs 1o be stated } > ﬂZf)i = |oryo A

Topfi’oq Issus “Sug ' Sort

e

explicitly. N N
: TN -
More detailed comments are attachcd-\\\ <\\) ,

piso| X |/

Sincerely, Z/ ? ins s oo R
mothy M. Vogel

Assistant Professor




T Environmental and Water Resources Engineering* 512)471-5602

U e— COLLEGE OF ENGINEERING

- THE UNIVERSITY OF TEXAS AT AUSTIN

. __w'/*.’; " Department of Civil Engineering - Austin. Texas "8712-1076
24 October 1989

Bob Adler

Senior Attorney

National Resources Defense Council
1350 New York Ave., N.W., Suite 300
Washington DC 2005

Dear Bob: : : —

el

The proposed Air/Water Study Number 5 of the Exxon Valdez Natural Resource Damage - e e
Assessment Plan and Restoration Strategy on air pollution was sketchy, and the response Com. | Topic| Iss
to further questions provided only a few of the additional details needed to review the -
adequacy of the work plan. If this study had been proposed by an industry to a 3‘?;3 3 i250

governmental agency for review, it would not be accepted in its current form. The proposal
is still too vague.

The crucial questions are 1) which computer algorithms will be used, 2) what input data
are available, and 3) what assumptions will be required to estimate the release of volatile
organics from the slick and deposition flux of gaseous organics to the receptors. These
determine the accuracy of the model predictions and are needed in order to perform error
propagation and error analysis.

The specific computer algorithms for release, dispersion and deposition were not
identified, only that they would be USEPA approved. The various dispersion models have
different capabilities, and the specific model needs to be identified in order to evaluate its
inherent limitations. In particular, most of the standard models do not properly incorporate
dry deposition fluxes into the mass balance. That is, dispersion models with dry deposition
added frequently do not conserve the mass of the pollutant. The commonly used
short-term 1SC regulatory mode! would not be adequate. A model that 1) uses the
solutions of Rao for simultaneous dispersion and deposition, 2) includes corrections
specific for dispersion in overwater boundary layers, and 3) includes corrections for
dispersion in complex terrain is recommended.

The main inputs to the dispersion models are the meteorological data and the source
fluxes. The meteorological inputs have not been identified, other than that the National
Weather Service is the primary source and measurements were made on Coast Guard
vessels. From these, the wind vector and climatological history will be reconstructed.
While the data is available for the determination of the wind fields, it is not apparent that
the data required to determine atmospheric dispersion characteristics exists, especially
over the long trajectories between the source (the oil slick) and receptor (site of deposition
and impact). The types and extent of supplemental data, beyond that normally monitored
by the National Weather Service, from the source and receptor areas becomes important
in order to miminize approximations and uncertainties. A careful evaluation of dispersion

Pen T
is needed for this case of intermediate range transpon.

e Z
ﬁ? 700
The VOC source flux will be modeled with specific modeling of the benzene, toluene,
xylene, and ethylbenzene fluxes. These species are all of the same class, monocyclic
aromatics. These volatile aromatics have been singled out for the hazard assessment,
because these compounds should have had concentrations which could be detected
analytically. In terms of hazard assessment, the reference is not the limit of detection, but
the reference contaminant level which has a biological impact. It is recommended that the
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Detailed studies regarding microbial diversity changes as a result of the oil spill is necessary. i
An ecology cannot be examined without studying the bottom of the food chain. Laboratory Com. | Topic| Tssue| Sug. | Sort |
stutlies exymining the influence of oil on microbial diversity combined with measured {?ﬂ |

changes in microbial populadons at the spill locaton will aid in determining impact. In ] > /2 &0 X | 2
addid%g.cgong term: studies regarding the recovery of microbial populations in the spill area T s
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In re the EXXON VALDEZ
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Comments to Federal/State Exxon Valdez Assessment Plan

Dear Sirs:

Oon behalf of the Plaintiffs'

s TELECOPIER (907) 276-2822

Coordinating Committee,
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EXXON VALDEZ OIL SFKIlL
TRUSTEE COUNCIL
ADMINISTRATIVE RECORD

senting all private party litigants in the consolidated federal and
state actions currently pending in the United States District Court
for the District of Alaska and the Superior Court for the State of
Alaska, Third Judicial District, we set forth below our comments
in accordance with 43 C.F.R. - to the Public Review Draft of the
State/Federal Natural Resource Damage Assessment Plan for the Exxon
Valdez 0il Spill (the "Plan") dated August, 1989.

i. We believe that the termination date of February 28, 1990
for all studies is excessively premature and that many significant
damages to the interests of the plaintiffs represented by the
Committee and the ecosystems of the impacted area will continue in
subsequent years. In our view, in addition to the proposals set
forth therein, the Plan should encompass at least some in-depth
long~-term studies of the economic and natural resource impact of
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this spill through, at least, the end of 1995. It is generally,
recognized by those scientists involved that, in the Amoco Cadiz
oil spill which occurred off the coast of Brittany, France in
March, 1978, the environmental impact continued for a number of
years and that the ecosystems did not return to their prior state
for a period in excess of five years. See, Ecological Study of the

Amoco Cadiz 0il Spill, Report of the NOAA-CNEXO Joint Scientific
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Trustee Council
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Page 2

Commission, US Department of Commerce, October 1982 at vii.V
Further, the federal judge assessing damages to private and
governmental plaintiffs in that case recognized losses incurred
several years after the spill, including, for example, lost profits
of oyster growers for 1979 and 1980. In re Oil Spill by the "Amoco
Cadiz" off the coast of France on March 16, 1978, Findings of Fact,
Conclusions of lLaw and Memorandum Opinion dated January 11, 1988,
at 409-41e6.

We understand from scientific experts who have reviewed the
Plan. on behalf of certain plaintiff interests that the long-term
impact of the Exxon Valdez spill both from an environmental and
economic perspective will continue substantially beyond 1990 and
that any assessment plan which does not contemplate further studies
beyond next year would be incomplete and misleading. We therefore e T

strongly urge the Trustee Council to expand significantly the scope F Com, mevvg“ nq“”‘“;:“*f

of the Plan by including proposals for natural resource and )
economic damage assessment through, at least, December 31, 1995. | ..~

3 V? 020/

2. Part 1 of the Assessment Plan concerning injury deterJ]
mination and quantification contains insufficient information I N v
regarding laboratory and field-work procedures, techniques and Con. yﬁﬂiﬁiﬁmﬂe -
protocols to enable us to comment intelligently on the method- 2 E;QCNOZ |
ologies proposed to be adopted in the various studies. 1In many : b

instances, the proposals lack sufficient detail on the availability
of historical data, personnel and methodology to permit meaningful
comments on the individual study's ability to meet stated goals or

to interpret data. Furthermore, no information is provided on the’ 'ComefﬁciﬂQHEégz
qualifications of the scientists who will be conducting the = p .
projects and doing the laboratory analysis. Examples of some of | i O 1O
the laboratory and field-work methodologies in respect of which]

detail is lacking include, but are not limited to, fingerprinting ‘COmawqopﬂ3 Tsaue
of hydrocarbons in sediment and tissue samples, preservation -
procedures for oil and water samples, visual recordation procedures \} ‘4 5' 0104

Y The preface'signed by the co-chairs of the joint NOAA-CNEXO

Commission including Wilmot N. Hess, then Director of the Environ-
mental Research Laboratories of the National Oceanographic and
Atmospheric Administration, provides in pertinent part as follows:

Today [October, 1982] many of the areas
impacted by the [Amoco Cadiz] spill appear to
the casual observed to be recovered from the
effects of the oil. However, investigations
have shown that differences still exist between
some of the current ecosystems and those
present prior to the spill. Hopefully, other
studies will continue to watch and document the
recovery processes.
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for field and tissue sample collections, cataloging procedures and
guidelines for field and laboratory notating procedures. We
therefore reserve the right to supplement these comments in the
event additional information is provided on, inter alia, (a) the
methodologies to be used; (b) the availability of certain histori-
cal data; and (c) the qualifications and experience of the
scientific personnel who will be carrying out the projects.

3. The lack of information regarding methodologies and
detail is especially apparent in the proposed economic studies set
forth in Part III of the Plan. As regards these proposals
(Economic Uses Studies, nos. 1-9), it is our view that sub-
stantially more detail regarding methods, analyses and objectives
is required before we would be in a position to provide any
meaningful comments regarding the actual studies proposed. |
Examples of gross inadequacies in the descriptions provided
include, but are not 1limited to, the objectives, methods and
analyses of the effect of the spill on commercial fisheries and
fishing industry costs, methodologies to be adopted for the
projections of market values of lands impacted by the spill,
details regarding the surveys to be used in assessing loss of
intrinsic value and methods by which the archaeological sites
impacted by the spill have been affected and their injury assessed
and valued.

It is also our view that the economic use studies are

-incomplete in that they omit consideration of the impact of the

spill on tourist businesses and other commercial interests outside
of those in the commercial fishing industry. There are many small
and large businesses outside the commercial fishing industry tha

use or are directly or indirectly dependent upon natural resources
injured by the spill. Those resources may include not only the
biological resource, but also lands and waters that have been
affected. Businesses omitted from any consideration by the Plan
include, but are not limited to, guide services, lodges, taxi-
dermists, water taxi operators, charter boat and aircraft
operators, rental and retail firms for marine equipment and
specialty equipment such as sea kayaks, fish transport businesses
and other businesses which use or rely upon injured lands, waters,
fish and wildlife. Because CERCLA at 42 U.S.C. 9651(c) requires
that damage assessments shall take use value into consideration,
we believe the economic use studies should include assessment of
the impact of the spill on the foreging business interests. We
strongly urge the Trustee Council to expand significantly the scope
of Part IITI of the Plan to include the above-described business
interests which, unquestionably, have suffered direct, tangible
economic harm as a result of the spill.

4, We believe the Plan should include several toxicologicai]

studies of the spill both long- and short-term. Although we |
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study, no similar efforts appear to have been undertaken by state
and federal government agencies and none appear cocntemplated in the
Plan. In our view, such studies may generate significant data
regarding the long-term impact of the spill on the marine environ-
ment and the economic interests affected and represented by this

understand Exxon has initiated a highly relevant marine toxicology}
Committee.

clean-up operations and the advisability or impropriety of certain
shoreline techniques used following the spill. The Plan should
include a proposal for such a study, including a comparison of
contamination levels at sites which were treated as compared with
those which were not, and an analysis of the appropriateness and
potential effect on the environment of the shoreline clean-up
techniques employed by Exxon and its contractors. An example of
at least one subject for study could be the appropriateness of
using dispersants with high-pressure hoses to clean rocks. Many
other shoreline clean-up-related issues need to be addressed but
are not contemplated by the Plan.

5. The Plan does not encompass a study of the effects of the&

6. The Assessment Plan does not include a proposed study
dealing with the social and psychological effects of the oil spill
on the human population, particularly Native Alaskans. Our

.
i
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constituency includes the class of Native Alaskans impacted by this o ‘ T
spill and, in our view, a social and psychological study of this
nature is crucial to a complete overall assessment of the spill's

impact.

7. On the whole, it would appear that the Plan is designed
to meet CERCLA needs and adopt a regional approach to damage
assessment and economic 1loss. Many of the proposals appear

designed to develop macro-evaluations but do not deal with micro-|
evaluations which are site, 1locality or industry specific. We
strongly urge the Trustee Council to consider a site/industry
specific approach in. addition to that adopted in the Plan.

8. Economic Use Study number 9 is too limited in scope. The]]
study should be expanded to include other primary and secondary |
effects of the oil spill on archaeological, historical and cultural |
sites. These impacts may include, but are not limited to, an|
effect on the radiocarbon integrity of cultural sites due to the
increased presence of hydrocarbons in the sediment, increased
vandalism occurring as a result of the clean-up, unauthorized
removal of artifacts, human remains or other material, and the
effect of excessive pedestrian traffic due to the clean-up.
Further, this study should be coordinated with the study recom-
mended in paragraph 5 for an assessment of the shoreline clean-up
operations on lands and resources. Finally, Study number 9 does
not take into account the non-economic damages caused by the
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violation of the integrity of cultural and archaeclogical sites %ij

the physical and mental health and well-being of Native Alaskans.

9. The Plan does not contemplate the providing of data and

results as collected to the plaintiffs. Clearly, plaintiffs and

their scientific consultants must have timely access to data and
results in order to monitor the progress of the impact and assess
the appropriateness and reliability of the studies embodied in the
proposed Plan.

The foregoing is submitted without prejudice to the rights of
the plaintiffs herein and does not purpose to supersede or preempt
the right of individual counsel to provide other or different
comments from those set forth herein.

Very truly yours,

BIRCH, HORTON, BITTNER & CHEROT

By:/// Z ; zQM
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/~  Timothy Pdtuflencs, Co-Chairman

{ Plaintiffs' Damages Committee
of the Plaintiffs' Coordinating
Committee
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_ Assessment Plan for the Exxon Valdez 0il Spill."
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Southern Illinois University at Carbondale
Carbondale, Illinois 62901-6504

Cooperative Wildlife Research Laboratory
618-536-7766

September 20, 1989

Trustee Council
P.0. Box 20792
Juneau, Alaska 99802

* Dear Trustee:

1 am writing to offer my comments on the draft "Natural Resource Damage
1 am an avian
physiological ecologist with expertise in the reproductive biology and
energetics of high latitude plankton-feeding seabirds. I have extensive
field research experience in both the arctic and antarctic, including
Alaska.

The most glaring inadequacy of the Plan is the lack of a commitment to J
continue studies past February 1990. The cover letter that introduces th
Plan states that "while related long-term research may be desirable .

it falls outside the scope and intent of the plan." Damage assessment
studies that encompass more than one breeding season post-spill can hardly
be considered long-term. The deadline for completion of the assessment
renders it essentially impossible to achieve most of the stated objectives
of the planned studies. It will not be feasible to determine even the
acute impact of the spill on many of the monitored species and species
groups without at least one additional field season. For example, it has
been documented, at least in the case of the Amoco Cadiz catastrophe, that
high density aromatic hydrocarbons, a toxic component of crude oil, were
present for at least a year after the spill.

Bird Study No. 7 entitled "Assessment of the Effects of Petroleum
Hydrocarbons on Reproductive Success of the Fork-tailed Storm Petrel" is a
plagiarized version of a proposal that I was invited to submit to the
Alaska Fish and Wildlife Research Center of the U.S. Fish and Wildlife
Service back in April 1989. (In fact, the second paragraph of the
"Concern/

Justification" section, objectives B and D, and the last four sentences of
the "Methods and Analyses" section are verbatim from my proposal).
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Consequently, I will review this study in some depth. Because Region 7 of
the Fish and Wildlife Service had not originally intended on addressing
objectives B and D, I am concerned that they will not be realized. 1 see
no methods for measuring adult foraging efficiency or chick physiological
condition (objective B). 1In fact, it appears that the proposed schedule of
field work precludes these measurements.
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The intent of the Fish and Wildlife Service for the 1989 field season waskw
" to spend only 2-3 weeks during the incubation period to find active nests
and 2-3 weeks late in the nestling period to check "reproductive success.”
This schedule for field work will not yield information on the percentage
of eggs that fail to hatch and why (i.e., were the eggs infertile;
abandoned, addled, contaminated?), the percentage of hatchlings that fail
to fledge and why (i.e., were nestlings abandoned, not fed sufficient food,
fed contaminated food, covered with 0il?), or fledging weights.
Storm—-petrel chicks generally carry large fat reserves when they leave the
nest. Stored energy appears to be a critical factor in post-fledging
survival. Chicks that have not attained large fat reserves prior to normal
fledging age may either remain in the nest until the parents abandon them
and/or die shortly after fledging. The proposal makes no mention of either
measuring chicks (to estimate age) or weighing chicks (to estimate fat
reserves) in the field. 7Tt would be desirable to determine growth rates of
known—-age chicks and measure their body fat content repeatedly (and
nondestructively) using a TOBEC analyzer. The frequency and quantity of
meals delivered to chicks by adults must be monitored in order to measure
adult foraging efficiency (objective B), vet there seems to be no provision
for collecting these data. §

Because failure of the food supply and the resultant nesting failure are

naturally occurring phenomena for most seabird species, it is not
sufficient to just ascertain the percentage of nesting attempts that fail.
It is necessary to document the cause of the failure and determine whether
there is a link with petroleum pollution. The word from seabird biologists
currently working in Alaska is that 1989 was a poor vear for seabird
reproduction throughout the Gulf of Alaska, and perhaps the Bering Sea as
well. If so, the petroleum industry will quickly take advantage of any

lack of documentation of oil-related impact to claim that all seabird
reproductive failure in 1989 was a natural phenomenon. This underlines the
‘importance of establishing the causal link between 0il pollution and

. reproductive failure, should one exist.

This brings me to objective D which is extremely important and one of the
primary reasons for focusing on storm-petrels as an indicator species. In
order to determine the extent and persistence of petroleum hydrocarbon
pollution in the marine environment, it is critical to continue collectiug
storm-petrel stomach oil samples from several locations until contamination
reaches background (pre-spill) levels. Storm-petrels breed from Prince
William Sound west to the Aleutian Islands and could be used to monitor
petroleum residues throughout the affected area. Yet Bird Study No. 7
proposes collecting stomach oil samples from only one site (East Amutili
Island) for one breeding season (1989). Why not monitor storm-petrels that
breed on the Wooded Islands next to Montague Island in Prince William Sound
or along the southern coast of the Kenai and Alaska peninsulas, areas that
were hard hit by the spill? Also, there is no indication that the levels
of petroleum hydrocarbons found in stomach oils of storm petrels from East
Amatuli will be related back to sublethal (or even lethal) impacts on
reproduction, as objective D states.

Bird Studies 2 and 3 essentially rely on surveys before and after the spill
to quantify the impact on seabirds. Yet it is clear that complex
oceanographic factors may be responsible for relatively low numbers of
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pelagic seabirds recorded during both offshore surveys and surveys at the
breeding colonies in 1989. Relevant controls from unaffected areas may be
difficult or impossible to obtain. Again, this emphasizes the critical
nature of establishing cause and effect. Surveys can not do this; studies
that incorporate chromatographic verification of petroleum contamination.
gross pathology, histopathology. and enzyme assays can. It may be too late
to obtain most of these data, but.my guess is that, cons1der1ng the sums of
money involved, Exxon and Alyeska will contest the damages that are
asgsessed as a consequence of the spill. If the Trustee Council intends to
support the damage assessment so that it will stand up in court, the case
needs to be adequately documented. Are blood smears being taken from
seemingly healthy birds to ascertain whether red blood cells exhibit
lesions characteristic of hemolytic anemai caused by oil ingestion? Are
liver samples being collected from sick and/or moribund birds and
immediately placed in liquid nitrogen for laboratory assays of aryl
hydrocarbon hydrogenase (AHH) activity and other mixed-function oxygenase
(MFO) enzymes? 1In short, judging from the draft Plan, I seriously question
whether Region 7 of the Fish and Wildlife Service has the expertise,
manpower, or inclination to perform an adequately documented damage

. assessment for migratory birds potentially impacted by the Exxon Valdez

disaster.

I hope these comments assist you in preparing the final version of the
Plan. Please let me know if I can be of any further assistance.

E rega Sds '
Daniiel D. Roby*fé:g%i—p——_—‘—
Assistant Professod

DDR:mlm

cc: Walter 0. Stieglitz, Regional Director, Region 7
John D. Buffington, Deputy Assistant Director, Research

|
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In reviewing the Public Review Draft of the Natural Resource
Damage Assessment and Restoration Strategy Plan (hereafter the
plan or document) for the EXXON VALDEZ o0il spill forwarded by the
Trustee Council, I found many obvious and rather glaring incon-
sistencies between the Restoration Plan and proposed studies

found within the draft document. Among the proposed studies _7 P T

themselves, there was a noticeable absence of methods and statis- QL*°’§47W'; A
tics to demonstrate "conclusive" spill-related findings. This | i & o102 4
made it very difficult to evaluate any of the proposed studies i W A . S

under Part I of the plan except to say that, while the studies

.. are certainly needed, not enough thought was put into them to

": merit review or funding based on that which is made available in _j
t;s;present draft document.

& e

The following is a discussion of some of the problems I had
with the document including statements regarding some of the
general inconsistencies found between the Restoration Plan and
the proposed studies; and the implementation and likelihood that
“ these proposed studies will produce any "conclusive" results
..Which could ‘or could not be used to demonstrate an effect of the
’f01l-sp111 Also, I have included comments relative to other
difficulties found while reading the document which hampered my
aluat;on.

,_\,\!, .

¥E§IORATION 'STRATEGY-OVERVIEW
s

.z On page 23, the criteria required for an acceptable study
were brlefly outllned and exerpted as follows:

oS 2 The study design ensures high probability that resulting
ata wlll ‘be conclusive.

37;The}study is conducted in the most eff1c1ent, cost-

”study is ... coordinated with other studies for

Part I, continually refers to the need

H hdury.' This should provide a basis for determining the extent
5Q§ injury to the entire area affected by the oil spill. There is

‘_"Membership-supported Research and Education in Environmental Biology



ittle evidence ocutlined in the proposed studies (pages 112-175)
which would indicate that this is nothing more than agency rheto-
ric. As I examined each proposed study, I never found a statis-
tical plan outllned in any methods sectlon. The authors continu-
ally refer to "standardized methods" or "established techniques"
jargon without specifying the techniques. The.most commonly
outlined method was a comparison of oiled beach areas to unoiled
beach areas .(as controls) using a simplistic paired-test to
méasure differences between areas. To assume that the differ-
‘ences were the result of the oil- -spill is statistically and
blologlcally absurd. It is apparent that such a comparison will
produce a significant difference between areas; however, these
‘results will likely have nothing to do with the effect or amount
of 0iling but rather to the different biological characteristics
“within each area. Also, there will be differences among areas_
‘"which were oiled. Such studies do not provide conclusive re-
sults, nor do they demonstrate (nor do they even suggest) cause
and effect. One will not be able to make a statement as to the
. effect oil had on the variable being measured nor will you be
‘able to provide any statement that oiling had no effect. Based
on what we had to review, it is safe to state that the resulting
data will be neither quantifiable nor conclusive. On only a few
occasions was there any indication that enough thought was put
'nto the statitistical methods used in the proposed studies to

'Furthérmore, the Restoration Plan (p.27) stated that it
uld focus on the long-term recovery of the ecosystem vet most
studles were designed for early detection and determination of

injury with a termination date of February 28, 1990. The Plan T
states that studies should determine and gquantify the ... rate of ; i R
(recovery (page 29). It is sophomoric to think that this can be = g g O g

compllshed in such a time frame . Also, restoration alterna-

;. ives focused on returning the damaged elements to "pre-spill"”
-??determlnatlon. With the exception of relatively clean, oil-free
beaches, pre-spill levels of naturally occurring organisms are
nknown. The numbers of seabirds that winter in Prince William
Sound (PWS) and the production rates of seabirds, otters or other

‘The Marlne Mammal Studies #1 and #2 are based on the ability
;identlfy individual whales. This on its own seems adequate.
The inadequacy lies in the agency’s (NOAA/NMFS) hypothesis that
the animals which have used PWS in the past but did not return,
animals that left PWS, might be interpreted as a result of the
Again, the resulting data will be inconclusive. This

s g

A“,i‘?.:t }3

demonstrated shift in whale distribution was spill related
“result of a more natural phenomenon, i.e. prey re-~distri-
.. These whale-focused studies should be conducted concur-
with other proposed studies, i.e. Fish/Shellfish Studies \

MANOMET BIRD OBSERVATORY




Numbers 11 and 17, to determine if a shift in prey might not have
resulted in any change in the distribution of the humpback whales
of PWS. 1In Glacier Bay, noise and disturbance from cruise ships
were implicated in the decline of humpbacks in that area during
the late 1970s. It has been since demonstrated that local in-
creases in prey abundance elsewhere were a significant (if not
the only)} factor causing this shift. The cetacean studies out-
lined in the draft document should be more integrated with other
investigations especially those which can attribute shifts in
prey to whale movements. If not, then once again the study will
produce less than conclusive information.

The study regarding the killer whale population (Marine
Mammal Studie #2) is also filled with similar problems. The ]
entire analyses and methods are based on a presence/absence of
individuals and comparing that to pre-spill pod composition.
Studies are recommended which would document the lethal impact of
the spill but no methods are stated. Since the sublethal impacts |
of o0il could only be demonstrated on captive animals, it is T
unlikely that the sublethal impacts of o0il on killer whales will
be possible within the framework of this study.

Finally, there are many studies which are being conducted by
different agencies that could be combined, i.e. humpback studies
{p. 113) and herring studies (p. 75). Because the level of
interagency cooperative research is not there, it is unlikely
that these studies are as cost-effective as they could be.

These are just a few of the obvious problems within my own
area of interest. However, the entire document is full of glar-
ing inconsistencies and holes. It seems that the plan was put
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together in a haphazard manner. While the intentions were good,
the resulting data from such poorly-constructed studies will do
little to evaluate the impact of the oil spill.
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cerely

P. Michael Pa¥yne
Marine Mammal and Seabird Studies
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~ FRIENDS OF THE SEA OTTER

P.O. BOX 221220, CARMEL, CALIFORNIA 93922

Trustee Council
P.0O. Box 20792
Juneau, AK 99802 September 21, 1989
Dear Trustee Council,

We have reviewed the Public Review Draft of the "State/Federal
Natural Resource Damage Assessment Plan for the Exxon Valdez 0il
Spill, August 1989", and our comments on this document follow. We
are a non-profit organization representing over 5000 members
concerned about the plight of the sea otter and its habitat.

Of greatest concern to us is the Plan’s deadline of Februari]
28, 1990. The Note between p. 28 and p. 29 indicates that funding

for all field work and analysis activities through Feb. 28, 1990
is included in the Plan. The implication is that all field work
and analysis will cease as of that date unless the Trustees have
specifically approved continuation of some studies. Since the oil
spill occurred on March 24, 1989, even studies that began as early
as the day of the spill would not be "one-year" studies, as the
Note suggests they would be. Many, if not most, of the studies
described in the Damage Assessment Plan began long after the date
of the spill, and some studies have still not been started (e.
the radio tracking portion of Marine Mammals Study #6). How wi
studies which continue beyond Feb. 28, 1990 be funded? To achieve|:
the goal of "determin[ing] injury to natural resources" as a result
of the spill, studies must continue for years. For instance, if
hydrocarbons accumulate in tissues of clams which are ingested by
sea otters, there may be a slow accumulation of hydrocarbons in sea
otter tissues which may eventually affect reproduction and
survival. The Damage Assessment Plan as presented may b
sufficient to identify initial, direct damages but it certainly
does not address long-term chronic damages, given the time frame
allotted. We would like to see a clarification of how vital long-
term studies will be handled, for Exxon ultimately should be
responsible for these studies, as well. Additionally, please
provide us with a list of those studies which you have decided
should be funded beyond the Feb. 1990 deadline.

On p. 18 of the Plan, you say that the Trustees are
considering having the "responsible parties" participate in the
damage assessment. We feel that it is completely inappropriate for
the responsible parties to play a role in determining the degree
of damage they have caused. Clearly, the responsible parties are
biased and predisposed to find as 1little damage as possible.
Damage assessment should be conducted only by independent parties.

our review of the Plan has focused on all studies that relate
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" states that there are 7-8000 otters inhabiting Prince

P.O. BOX 221220, CARMEL, CALIFORNIA 93922

2

directly or indirectly to sea otters. First, the estimate of the
number of otters affected by the oil spill does not agree with the
population estimates given in the permit application (PRT-740507)
submitted by Dr. Tony DeGange of the U.S. Fish & Wildlife Service
(USFWS) for studying otters affected by the spill. Dr. DeGange
William
Sound, more than 3000 along the Kenai Peninsula and over 4000 at
Kodiak Island. Although Dr. DeGange does not specify how many
otters in each population may have been affected by the oil spilil,
it seems likely that the total affected exceeds the number
indicated on p. 14 of the Plan (5000 is implied in the Plan). The
fact that 1010 dead otters had been retrieved by mid-Sept. 1989
alone suggests that many thousands of otters probably were
influenced by the spill.

We have been supportive of the research on sea otters proposed
in Marine Mammals Studies #6 and #7. We are aware of the
objectives and methods of these studies, but we have not seen
formal proposals for either of them. We, hereby, request .copies
of the proposals for these two studies.

Marine Mammals Study #6 has as its first objective to
"determine the magnitude of injury to sea otter populations". How
is injury defined? 1Injury should include mortality (both direct
and indirect), behavioral disruption and decreased reproductive
success. In addition to injuries caused by the o0il, injurié?]
caused by the cleanup effort also should be considered. Marine

#7; if subsistence use of sea otters was affected by the spill,
Economic Uses Study #6 also should be considered. The numbers of
free-ranging otters to be implanted with radio transmitters in
Marine Mammals Study #6 is not consistent with the number indicated
in the permit application (PRT-740507) submitted by Dr. Tony
DeGange of the U.S. Fish & Wildlife Service (USFWS) for this work.
Two critical aspects of this important research- monitoring food
habits of otters in oiled and unoiled areas and determining the
cause of death for otters that die- can only be answered if there
is very frequent monitoring of otters from a boat or from land.
As we have indicated in letters and phone calls to the USFWS, the
level of monitoring of implanted otters needs to be increased to
2-3 times per week instead of the once per two weeks currently
established.

Mammals Study #6 is associated with Economic Uses Studies #5 ani]

We have supported Marine Mammals Study #7 and urge that, as
with Study #6, the goal of visual contact with each instrumented
otter be increased substantially. The validity of both of these
studies rests heavily on the quality of the monitoring of otters
tracked over the long-term. The numbers of rehabilitated otters
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fitted with flipper transmitters and surgically implanted (p. 127)
is incorrect in the Plan: the correct numbers are seven and 45,
respectively.

The two sea otter studies (Marine Mammals #6 and #7) shouig\
be listed as related studies under the following other studies,

which investigate sea otter prey: Fish/Shellfish Studies #13, #14,
#21, #22, and #26. USFWS should be included as a cooperating
agency on all of these studies, as well. The effect of the o0il

spill on otter prey is crucial to determining the long-term effects
of the spill on otters themselves. Results of all of these studies
must be shared by the researchers involved to insure a complete
ecosystem analysis of the spill’s effects on otters and their prgz;/

Restoration Study #1. For natural resources which cannot be

The USFWS should be included as a cooperating agency 1in
restored (e.g. dead sea otters), an alternative recompense should E

be funding of long-term research to gain as much knowledge as -
possible about the injuries suffered by otter populations and about

their natural recovery process. Based on other major o0il spills
in which o0il has lingered in the environment for a decade or
longer, research funds should be committed for a minimum of ten

5
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years to study the effects of the 0il spill on Alaska sea otte
populations. Studying the impact of the spill over the long-term
on non-restorable resources must be treated equally in terms of
funding with restoration of restorable resources.
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to the Exxon Valdez 0il Spill" (Economic Uses Study #7). Th ér% { .
worldwide outpouring of anger and sadness over the o0il spill was £ ;227 }
certainly based on the intrinsic value which people give to
pristine wilderness areas replete with wildlife. It is imperative
that surveys of intrinsic value be distributed to people throughout Topie i;;ﬁéHSug K
Do . or

the entire United States (and perhaps in foreign countries, as

well), because many of us "outsiders", as those who live outside

i

)

R

Alaska are known, put a very high value on simply knowing that
untouched wilderness areas and wild animal populations exist.

e

We would like to receive a copy of the draft restoration plan - Com.
once it is released for public review. We look forward to the
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In summary, our major points of concern are: 1) the inadequacy
of the study period described in the Plan; 2) the 1level of
monitoring of sea otters fitted with radio transmitters in the two
sea otter studies; 3) the need for cooperative analysis of data
gathered in the sea otter studies and in the studies of sea otter
prey items; 4) the lack of details on specific methods for
attributing economic value to natural resources lost or damaged by
the spill (specifically, how will you determine how much is each
sea otter worth?); 5) the lack of information on how recompense
will be made for non-restorable resources that were lost as a
result of the spill.

In this letter we have requested copies of: 1) the proposals
describing the two sea otter studies; 2) the proposals describing
Economic Uses Studies #5, #6 and #7; 3) the draft restoration plan;
4) a list of studies approved by the Trustees to continue beyond
Feb. 1990. In addition, we request a clarification of your pla?fl
for long-term damage assessment (beyond Feb. 28, 1990).

We appreciate the opportunity to comment on the Damage
Assessment Plan, and we look forward to hearing from you on the
above matters.

Sincerely,

A Wiers_

Susan H. Shane, Ph.D.
Scientific Director
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September 20, 1989

Ms. Susan M. Lawrence, Acting Chief

Branch of Permits HAND DELIVERY
Office of Management Authority

U.S. Fish and Wildlife Service

P.0O. Box 3507

Arlington, VA 22203-3507

Re: Sea Otter (Enhydra lutris) Capture Permit Application, PRT-
740507

Dear Ms. Lawrence:

Defenders of Wildlife (Defenders) is pleased to comment on a
permit application to capture up to 650 sea otters from Alaska’s
Prince William Sound and adjacent waters. 1In my conversation
with you and Sandra Bruce two weeks ago, you advised me that the
comment period for this application was extended for two weeks.
However, I was recently advised that your new Fish and Wildlife
Service (FWS) Deputy Director and former Head of Research, Dick
Smith, has supposedly gone ahead and prematurely issued this per-

mit even before closure of the public comment period. I tried to.

verify this situation today, but my intern was unable to get a
response from your office. If this is indeed the case, we find
this at the very least a highly irreqular and questionable prac-

- tice. We would certainly hope that the FWS has not prematurely

granted a permit for a program of this magnitude and expense.

There is no question that we need to conduct long-term
studies on sea otters, and other wildlife for that matter, in
those areas impacted by Exxon’s oil from the Exxon Valdez to
determine the overall effects of oil, o0il spill by-products, and
other contaminants on wildlife. However, as it presently stands,
Defenders has some serious reservations and grave concerns about
this permit application for sea otter capture, handling, and
radio-tracking. From a short-term standpoint as of this writing,
the in-hand body count of sea otters remains at. around 1,000
animals from Prince William Sound (PWS), the Alaska Peninsula,
Cook Inlet, and Kodiak Island. During my month’s investigation
in April and July in south-central Alaska, I certainly saw my
share of otter mortality, stress, mishandling, improper feeding
and care, and other problems related to otter rehabilitation and
restoration. In addition, numerous Defenders’ members, ac-
tivists, and concerned citizens have related to me additional
problems with otters and other wildlife. Stress in the form of
human contact and oil contamination to those surviving animals
continued all summer, and existing contamination will continue to
kill otters this winter and beyond. As recently as three weeks
ago, most of western PWS was covered with an oily sheen, and two
weeks ago, major bays around Kodiak and Afognak islands were
oiled with a sheen, and new bays previously unoiled were reported
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with 4-5 inches of new mousse. The fact of the matter: these
animals have been and will continue to be subjected to tremendous
stress. Some of that stress has already shown up in the form of
intestinal ulcers, inflamed mouth lesions, and shock. Pneumonia,
exhausted adrenal glands, and death may result.

Having had considerable experience in immobilizing, handling,
and radio-collaring various species of wildlife -- e.g., M.Sc.
and Ph.D. research immobilizing and handling over 100 black
(Ursus americanus) and several grizzly bears (U. arctos
horribilis), and the radio-collaring and tracking of 35 black
bears -- I am especially cognizant of problems related to drug
overdose, allergic reaction to immobilizing agents, and stress.
From a standpoint of stress alone, not to mention the need for a

statistically significant sample size, the capture, immobi- Com, | Mopial name, Gan.
lization, tagging, blood sampling, aging (premclar tooth g - ; -
sectioning), and transponder chip implantation of up to 650 sea [ g} 2 ﬂb@f?E it
otters seems extreme and far in excess of the necessary sample : R S

size. Knowing the personal difficulties in tracking 25 radio-
tagged black bears at one time -~ including with the use of
aircraft -- and the present difficulties that the FWS has had in
tracking the few otters it radio-implanted this summer, how does
the Service plan to conduct realistic tracking operations for 275
otters? This is unrealistic, probably unworkable (given otter
daily movements of up to 60 or more statute miles), and perhaps
logistically impossible.

Stress to the otters must further be factored into the
research equation by the inclusion of the impacts of capture,
later recapture(s), invasive surgery (transmitter and transponder
chip implants), visceral fat biopsy, tooth extraction, tagging,
handling, drug sensitivity, and oil spill impacts already affect-
ing the animals prior to capture (e.g., emphysema, destruction of
livers and kidneys, breakdown of immune systems, aplastic anemia,
bone marrow toxicity, central nervous system damage, blindness,
and other problemns).

Stress, too, may result in the rejection or later abandon-
ment of pups by their mothers. This is not satisfactorily ad-
dressed on p. 8 of the permit application. Capture can and has
resulted in the drowning of pups with females, and this is
nowhere addressed in this application (p. 9). I know of at least"
one drug-related otter mortality this summer, and nowhere is this
addressed on pp. 9-10. No explanation is given why Cedar Creek
Bioelectronic Labs were chosen to supply radio transmitters
(e.g., Telonics is considered the best radio transmitter company
for terrestrial wildlife collars:; reference p. 10). No mention
is made of the range of these radio transmitters, nor their known
impacts on the body movements, behavior, breeding and feeding
habits, and predator avoidance capabilities of these implanted
mammals (p. 11). Is the capture, immobilization, implantation,
and re-release of otters immediately following surgery the best
and most advisable technique (as opposed to allowing surgical im-

-
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plant recovery prior to release; p. 11)? It is unclear if all
instrumented otters will be recaptured, nor now many times they
will be recaptured, resulting in further stress (p. 12).

The explanation of impacts of the transmitters on otters is
insufficient, given the unique nature of this study and the con-
taminated habitat in which it is being conducted. Although we
are told that, "to date there has been a conspicuous absence of
problems associated with the transmitter package and surgical
procedures to implant those transmitters," (p. 12) no literature
is cited (nor citations given elsewhere, for that matter) to
verify this statement.

Regarding the actual research intent of this study (pp. 14-
15), no mention is made of the importance of research gathered
from non-radio telemetry studies which also need to be conducted
in a detailed, systematic, replicated and careful way. These in-
clude population survey work, additional body counts and collec-
tions (with subsequent necropsies), behavioral studies of
unimplanted animals, observations of pupping areas and breeding
success, pup survivorship, etc. From my experience, "frequent
monitoring" means far more than "at least weekly" observations
(p. 13). How, too, will "detailed behavioral observations of
marked individuals" be conducted, and why is it necessary to
recapture individuals "in order to evaluate the effects of
marking"? (p. 13) -- a seemingly unnecessary additional stress.
So what if you recapture an otter only to find that it has lost
its tag. You already stated that otter "temple tag" loss is
high, and that coded transponder chips and radio transmitters are
permanent (pp. 10, 11). The question -- of whatever significance
it plays in this study -- is already answered.

Why is harassment (p. 13) listed as "not applicable"? It
certainly would appear to be a problem, given some of the above
concerns. This definitely needs to be addressed.

No budget was included in this application. Although Exxon
may ultimately pay for this research, immediate funds will likely
come from the American taxpayer. Budget information should be 2 ‘1 A@é%? jz
an intrinsic part of the application. '

- Com. | Topic| Issue Sug. | Sort

In conclusion, although this may be a well-intentioned
study, it is overly ambitious, unnecessarily large, untenable,
and likely will result in far more harm than good. Given the
aforementioned concerns, if a study of this type is to be con-
ducted at all, we recommend one of a much smaller scale, which
still would provide statistically significant results with far , zpwmﬂmﬁz

less stress on the animals. Such a study should at most be no Gom. ITopic| Lssue| Sug. | Sowh 4
more than one-fifth the size recommended here (total capture of
(Lotal captire of 303 oy |2

130 otters, total transmitter implant of 55 animals). If this
request is unacceptable, we ask for a public hearing on this

issue to justify the need for such a large capture of sea otters,

-3
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= a verification that there will be no duplication of effort from
other work on otters ongoing, that harassment will not occur, and
that stress will be minimal.

Sincerely yours,

Ll PP — r

Albert M. Manville, II, Ph.D.
Senior Staff Wildlife Biologist
Defenders of Wildlife

cc: John Turner
Bob Smith
Walt sStieglitz
Tony DeGange
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VANGUARD RESEARCH, cultural Resource Consultants is
Post Office Box 635 ¢ Douglas, Alaska 99824 * (907) 780-6287
E@l QHVE{
September 25, 1989 JAN 11 1594
| EXXCN vaALDEZ OiL SPILL
Re: State/Federal Natural Resource Damage Assessment Plan TRUSTEE COUNCIL
for the Exxon Valdez 0il Spill ADMINISTRATIVE RECORD

Trustee Council
P.0. Box 20792
Juneau, Alaska 99802

Dear Sirs:

I would 1like to comment on Economic Uses Study Number 9 of
the Damage Assessment Plan titled "Survey of Archaeological
Sites Impacted by the Exxon Valdez oil spill".

From May to August 1989 I was an archaeological consultant
to Exxon assigned to a Shoreline Cleanup 2Advisory Team
(SCAT) and worked in both Prince William 8Sound and the
Kodiak area.

My concern is with the potential for continuing human impact | con. Topic
on ‘highly wvisible and critically sensitive historic  and '/ <:>
prehistoric archaeological sites especially in the form of

relic collecting and intentional vandalism by 1individuals"
wvho have had increased avareness of, and access to
archaeological sites in the oil spill area.

I ssue(b Sug. Siit

Perhaps the most visibl€ and sensitive archaeological sites 4_,ﬂew~—~m"=5ug Sort
vith the greatest potential for adverse impact are burial .- ‘jmm. TogﬂW]ﬁsuz& . jZ

caves and - rockshelters containing human remains. Even with (:)

intermittent:-archaeological monitoring one of these .caves in
the wvestern part of Prince William Sound 'was" vandalized N e
during the 1989 cleanup - even -though "the. immediate ¢slte o - %

vicinity had been placed off limits to cleanup activlty due - o -
to the sensitlvity of the cultural tesource in the area. PSR

. The’ state/Federal Danage Assessment Plan should speciflcallyn'
address the problem of educating oil spill workers and the : -
public of the value, both cultural and scientific, of the: " » { Topic
archaeological<sites in the impact area, and of the need for \ES &55
continued monitoring of the most visible and sensitive sites '~
to evaluate the extent of human impact beyond the immediate )
cleanup phase of the oil spill.

Issue| Sug. [ Sort

29 |3




VANGUARD RESEARCH, Cultural Resource Consultants

Post Office Box 635 * Douglas, Alaska 99824 « (907) 780-6287

The following are some of the actions that should be
continued through 1990 to mitigate or help minimize human
impact to cultural resources in the aftermath of the o0il
spill cleanup.

1. Education of all beach workers and supervisors of

the nature and sensitivity of cultural resources Com. | Topic [ Issue Sug. | Sort
during employment orientation. Less than one /4
minute of discussion of cultural resources in the ég ﬁz;ng? 21

1989 Veco orientation program was not adequate. A
short 15 minute video tape was made by the Exxon
Archaeology Office but this tape was not used in
the Veco orientation where it would have done the
most good. At a minimum this tape or a similar
presentation should be made part of the orientation
program should cleanup activities continue into

1990.
2. Baselin e _or post-cleanup assessment of a f Com. |Topic| Issue Sug. | Sort |
own archaeological sites the vicinit -
= ore oliled beaches. This should include video taping:of L% 5%2?5) éQ

the site condition, surface features and

artifacts susceptible to disturbance.- Vandalism
which appears to have occurred prior to the oil
spill should be carefully documented. A sample of
known sites vas- documented and video taped during
the post assessment phase in- 1989 but lack of time
did not allow _adequate base line data to be ER
obtained at all impacted sites. '

om..; | Topic

l

Issue Sug. | Sort

220 | a

visiblé sitee‘
“increaseethe

4 ;\ - . o § v .

‘ papes . p o - . This . vould be. done L %39 Topic| Issue| Sug. | Sort
to detect evidence of‘vandalism and to evaluate- the ooid / ff; éz {, 52
necessity for continued monitoring and/or other i

measures to minimize human impact to cultural
resources on a site specific basis.



VANGUARD RESEARCH, cCultural Resource Consultants

Post Office Box 635 * Douglas, Alaska 99824 e (907) 780-6287

. Com. | Topic
5. Emergency collection and curation of surface %g :25

artifacts in immediate danger of loss through

4

relic collection or natural erosion. Artifact a e

collection at highly visible archaeology sites
should be used only as a last resort to avoid loss
of diagnostic artifacts or significance cultural
information.

Please consider including some or all of the above actions
within the overall scope of Economic Uses, Study #9. Thank
you very much.

Sincerely

A C.

Robert C. Betts, Archaeologist
Vanguard.:Research

Issue

AN

v

sSug.

Sort




27 September 1989

Trustee Council
P.0. Box 20792

Juneau, Alaska 99802

The State/Federal Damage Assessment Plan for the Exxon Valdez 0Oil Spill
has been forwarded to me for review by the U.S. Department of Interior,
Mineral Management Service. 1 serve on the OCS Advisory Board Scientific
Committee.

1 commend the committee that took on the task of assembling this
report. It was a tremendous effort over a very brief time. My comments are
kept within my area of experience, physical oceanography. First, in severa
places (in the letter to the reviewers and page 1 of the text) it is
acknowledged that long term research will be necessary to determine the
complete effects of the o0il spill but that these studies will not address
the long term needs. 1 don’t understand who will if this study doesn’t
undertake this work now. This is a very serious fault with the plan. The
study, as it stands, will only address the short term effects of the spill
and the idea of completing the work by 28 February 1990 is unachievable. I
also have some qualms about the lack of information on the ocean circulation
in the determination of the impacted regions. For example, how far are the
study regions going to extend along the Alaska Peninsula? On what basis
were the regions east of Prince William Sound eliminated from consideration?
Some specific comments follow.

Page Line Comment

2 26 The indication that the glaciers send icebergs Com. | Topic| Issue| Sug. | Sort

floating out to sea is erroneous. While they do

contribute ice to the waters of Prince William 3 3 0/00 Z‘

Sound, I have never seen reports of them in the open

North Pacific.

) § N y Topic| Issue| Sug. | Sort
6 7 Actually this could be increased to 320" of ram_.j ’
” A oD
8 22+ Who in NOAA identified sensitive areas and uhen?j ; Ton]
o ~ opic| Issue| Sug. | Sort

10 - The "lines of daily advance"suggest that the j J 5 3 Ol0

oil moved as a front which is incorrect.

the persistence of the oil that should wait until
the studies are completed.

13 Prince William Sound is being identified as a
fiord/estuary system. It is more
like an inland sea with throughflow. Water moves

o

iFﬂthmugh Hinchinbrook Entrance and out through

ol
f’.!
s
N7t

2 Mpntague Straits. It is flushed by the largest |~
= fleshwater system in the United States, the Alask
> - Cpastal Current. This is the reason for the
O‘ O Y‘-‘?i g’l N vl E §
gV} i a( %—\ l"‘:"_?j g‘ﬂgg A& = {
e = .3 C —_
% t ;‘3% HEEE ng'

16
[FDBE@EW%\
JAN 11 1504 l-:?

EXXON VALDEZ 0L SHiLL
TRUSTEE COUNCIL
ADMINISTRATIVE REGORD
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11 29 I think that a conclusion is being made here aboutl

Topic| Issue

2
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Com. To; Izve s Ju28. | Sort
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14-15

8-9

30+

4-5

18-20

26-27

8+

18+

transport of the oil along the Alaska Peninsula.
Once again the long term effects are mentioned.

1t 1s concluded that certain areas are fouled by oilz
before the study has been carried out. Why?

The pathway through which pollutants reach the
resources of concern in included in the Type B
regulations, however I don’t see any circulation
studies or even summaries included in this plan.
For example, what shores are or will be impacted?
Remember that the oil is still being transported
even today. What will be the maximum extent of the
olled shores? What are the durations of oiling?
The Alaska Coastal Current has a reverse flow
(eastward) offshore of the westward flow and this
could bring the oil back to the sound to re-enter at
a later date. What is the distribution of currents
with depth? 01l now found at mid-depth could have a
different pathway than that oil that remains on the
surface or that that sinks to the bottom. What is
the residence time of circulation in Prince William
Sound, Alaskan shelf, and North Pacific? These
guestions will help assess where and when damage
might occur; they are being ignored in this plan.

How is one going to prove injury by the spill if
there are no long term studies? We also have
evidence of long term ocean temperature changes of
about 1.5 C in this region that will affect the
biota. This temperature effect needs to be
monitored and eliminated as a possible cause of the
observed changes of the biota.

Once again, the distribution, transport and
persistence of the spilled oil is mentioned without
any strategy to assess it.

e
rd

Agaiq{the,distribution of spilled o0il in space and
time1s emphasized.

2 lopa

Com. | Topic| Issue| Sug. | Sort
Z |0l07 l
' Con Topic| Issue| Sug. | Sort

environment need to be considered.

Ongoing natural fluctuations in the physical i Com.

'S

2 ol

- Com. Topic'Issue Sug. | Sort
I\ |3 o 7
Cqm. Topic| Issue Sug. | Sort ]
A X 0o é?g

Topic| Issue| Sug. Sort |

Fortunately, there is a lot of physical
oceanographic data available for Prince William

Sound, but unfortunately it is in raw form and not
analyzed since it was “"bootlegged” on other
programs.

Com.

o

Topic| Issue| Sug. | S

3 |ooo

ort

It might be mentioned here that UAF has done

sampling in the sound and some samples were taken
within a day or so of the oil reaching the shore.

Com.

[D

Topic| Issue
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37

43

44

48

55

Time does not permit more detailed comments on the remainder of the
plan but I would like to add that the freshwater discharge and its
departures from normal might have a significant influence on the fisheries
The discharge immediately after the spill was very much
below normal and influenced the spread of the oil and could have had an

and other biota.

14-15

24-25

27-30

Once again, what 1s or will be the maximum extent of
the spilled oil and how was it or will it be
determined? It sounds like the extent is already
determined. Who did it and by what criteria?

shores? Also, the freshwater influx in fall might
protect a lot of the shore against reoiling. High
runoff through porous beaches might also flush oil
from within the cobble/sand.

1 agree that the geographical and temporal exteii;fj

What consideration is being given to reolling of ifi/ Com.

the oil spill is an important aspect of these
studies but I question whether the methods are
adequate (see below).

the initial phases of the spill, satellite imagery
has proven to be almost worthless for oil tracking
How are the less concentrated and subsurface oil

While aerial surveys were SOMETIMES adequate durii?]
patches going to be tracked? ;

7

| Com. { Topic| Issue| Sug. | Sort
lo |2 |10
Topic| Issue 4Sﬁg. Sort

(110

/3

i Com.

Toplc| Issue

1200

Sug. | Sort

Com

9

+ | Topic| Issue

120 | 2

Sug. Sortf

William Sound being considered? (I realize that

Once again, why are only the regions west of Piiiffy
this is an antsafa.)

" Com.

A0

Issue| Sug. | Sort

I don’t know of any oil spill models that presenff?‘
can accurately determine the extent and volume of
the spilled oil here. They also will need
circulation DATA as input. Also, all beaches that 1
might be impacted cannot be sampled. =

meter depths? These sampling depths should have
been determined from physical (pycnocline depths)
biological (euphotic) factors.

what is the rationale for selection of 1,3,5 and 9 { Com.
or

The benthic study participants need knowledge of the
deep water-circulation, that is, where the
subsurface spilled oil is going.

Com. | Topic| Issue Sug. | Sort
241220 | A

Topic| Issue Sug. | Sort
AAIA Ypz0l |2
Com. | Topic| Issue| Sug. | Sort
A3 il | 2

Island to the west and why are no habitats east of

Once again, why are the studies limited to Unimak
the sound included?

Com, [ Topic

24

Issue| Sug. | Sort

200

How will physical factors such as circulation aﬁa\\

water mass anomalies be considered as they influence
the fisheries? Both studies 3 and 4 suffer in thig
aspect. : ’

Com.

A

Issue| Sug. | Sort

A

Com.

Ho

Olo]

Issue| Sug. | Sort




adverse influence on the salmon streams. The bottom line is that the '/
physical conditions must be put into the context as to whether they are
normal for this region.

Thomas C. Royer

Professor of Marine Science

University of Alaska

Fairbanks, Alask

(907) 474-7835/ Klectronin Mail-Omnet/T.ROYER

S
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Box 81369
Fairbanks, Ak 99708
27 September 1989

Trustee Council
P. 0. Box 20792
Juneau, AK 99802

Dear Sirs:

Thank you for the opportunity to review your draft "State/Federal
Natural Resource Damage Assessment Plan for the Exxon Valdez 0il
Spill, August 1989." The two proposed studies in which I have a
particular interest are Economic Uses Study No. 6 (Losses to
Subsistence Households) and Economic Uses Study No. 9 (Survey of
Archaeological Sites Impacted by the Exxon Valdez 0il Spill).

draft plan. Both the proposed studies appear to be reasonably ] \Eg 5222 QZ
studies, however, it is impossible to judge whether the costs of

well conceived and practicable. Lacking specific budget
these efforts have been estimated in a realistic manner. 1In the Com. | Topic Ism?JEMg. Sort

I was very glad to see these important topics included in the Com. | Topic Issdz Sug Sort
information similar to that provided for other of the assessment
final version of your plan I would like to see separate budget 21 g;% QZ

estimates for each of the economic uses studies.

With regard to Economic Uses Study No. 9 (Survey of
Archaeological Sites Impacted...), I have two additional _
comments. First, the study as now described seems biased toward Com. [Topic| Issue Sug. | Sort
the assessment of effectsfgpon,ptehistoric and/or buried cultura 22 :223%4
resources. 1 hope that damages to historic-age surface remains 22
and structures will not be overlooked in the final assessment.

Second, I would recommend deletion of the last two words on page “Tr"-nwwhw,wﬁ

201: "or replacement.” While some degree of restoration or e prio’ﬁ;;z“j§r-_‘___~
mitigation of effects may be possible, it makes no sense to speak L{ L%Q €. | Sort
of replacing a nonrenewable, irreplaceable resource. - ? ZZ,

SEP 29 '89

Sincerely,
Al PAQ in'ls

Nzl lodt—
,Hbdﬁ

Katherine L. Arndt ¢ Apayalde
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Mrs. Nancy Rott ‘0 6 E/C

Box 1428
Homer Alaska
99603

18
Trustee Council

Juneau Alaska 99802

I am a fisherwomen up here in Alaska. I travel alot in Alaskan
waters. I see beautiful rafts of sea otters, seals, sealions, and all the

other lovely sea creatures from Sitka up to Norton Sound.

It makes me feel very sad that our wildlife are going to have to go
thru any more trouble than they have already been through because of the

destructive oil spill.

Z)u LAc

EXXON VALUEZ CiL 3L
TRUSTEE CCUHC& )
ADMINISTRATIVE RECORD

Please I hope that you will reconsider your Animal studies on

Marine Mammals. Please don't use them to gain money my good God they have

Com.

\

Issue| Sug. | Sort

o O

Topic

2

suffered so much.

Can't you use samples from the dead ones you find on the beach
and let everybody know that it is very important that they notify you when

one is found. I know the natives kill the otters.and seals, can't you take

samples from them?

I have felt so helpless through this whole devistating oil spill
I now feel helpless again to help these poor creatures who are at our mercy.
Ibeg you people to please let thesé animals recuperate and get back to some
semblence of their normal life. It's been so hard on us on land with our
lives being turned upside down, We couldn't imagine how horible it must ha§e

been and might be for these creatures.

" Please do a kinder form of reseach for these very special creatures

of the sea. Compassion is something to be proud of and to honour.

Respectfully yours,

| V)

In'ls

William

CEE

SEP 29 '89
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Mrs. Nancy Rott

645 . Box 1428
Homer Alaska
99603

33

I am a fisherwomen up here in Alaska. I travel alot in Alaskan
waters. I see beautiful rafts of sea otters, seals, sealions, and all the

bther lovely sea creatures from Sitka up to Norton Sound.

It makes me feel very sad that our wildlife are going to have to go
khru any more trouble than they have already been through because of the

aestructive oil spill.

Please I hope that vyou will reconsider your Animal studies on
Marine Mammals. Please don't use them to gain money my good God they have

uffered so much.

Can't you use samples from the dead ones you find on the beach -
'%?nd let everybody know that it is very important that they notify you when
one is found. I know the natives kill the otters.and seals, can't you take

amples from them?

s,

I have felt so helpless through this whole devistating oil spill
% 1 now feel helpless again to help these poor creatures who are at our mercy.
;Ibeg you people to please let these animals recuperate and get back to some

9

semblence of their normal life. It's been so hard on us on:land with our

been and might be for these creatures.

.

Please do a kinder form of reseach for these very special creatures

£ the‘sea. Compassion is something to be proud of and to honour.

FR

Respectfully yoﬁrs,




Mr. Richard €. Dederick
F. 8. Box 308

Kasilot, RAlaska 93610
Sept. 2C, 1385

Trustee Council
P. 0. Bax 204892
Jurieau, Rlaska 39702 . L TR

Dear S5iry .

1 am writivnn iv regards to the sciertific research on £50
Sea Otters; Marine Mammal Study &, tc be castured, drugped,
tagged, blood sampled and. ingected with subcutarnecus

transporder chips. Up to 275 may be 5urg1cally
implarted with radio transmitters and a biopsy of visceral fat
will be taken for toxicity armalysis. (permit # 740502).

The ultimate cbjective, up here iv Alaska after this
devastating «il spill, is the restoration of the ecoloegy of the
effected areas, and tc assure no more cil is spilled.

I carn see wo Justificaticon of this kivd of study to anly
furthur 1mpact the already ailing Sea UOtters in the affected
areas, ard impact the fortunrnate ores whoa were rnct affected at
all.

To ingure an animal toc make the assessment of ingury to
the armimal shcws ivcompeterice and iprorarmce. This type of
carduct has beernr the niorm durivig this disaster for most 11
Federxl armd State agencies, and I am very disappcocinted ard
embarrassed at what 1 have seern.

- Te furthur this'type of activity ‘ornly adds insult to
1n3ury. What has happervied to humars digrnity. Wnhat has
happevied tc boria fide research, where humars retsiv their
digrinty at the same time gaiviivg astounding information.

This type of invasive research and harassmert will only
gaiv us limiled krnowledpe to questicns wnich are rignt
betfore cur eyes. Whicn the Sex Otters snowed maurnificiently
wher: they gouged their own eyes, anu chewed off the ends of
their firngers.

Meozse cetop this Yorvor of data ormilecticean bt % omoas
morey towaros research of cortainericed cil tranmsport, o
restocking Sea Utter habitat.

The Fish and Wildlife Service has got to prove that they
are the protectors of cur wilclife. This reseach permit
proves ohrherwise. 't proves the love ot wcongy.

We request that you derviy this study awd 1f you reed mcre
irviformatiorn to base yocur decisicorn we request a public hearing

V) L
is )u AC

JAM 111504
EXXON vacw€Z OIL SEILL.
TRUSTEE COUNCIL
ADMINISTRATIVE RECORD

candn

] Com. Topic“—"

Issue| Sug. | Sort

| | Z || £

g

toe be held in affected areas of RAlaska ard washzngton b.C.
Tharik—ycu for your censideratior.

Sincerely,

: : . ;2 W BTN S w = 4
cc: Cangressman ‘Dor Young T il +

Serator Frarik. Murkmkx o ‘
Seriator Ted Stevens' P,
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her 27th 1989
i

Thank you for the opportunity to review and comment on
Economic Use studies Numbers 6 (Subsistence) and No. §
(archeological impacts) of your Natural Resource Damage
Assessment Plan. Since I am a professional archaeologist, I will
confine my comments primarily to the latter document, although I
have reviewed both.

Dear Sirs:

20
'D? Eu(!%”\/“[:':‘ '—,’-‘.‘\
"‘

!
JAH 111904

EXXCN vALODEZ OIL SPiLL

TRUSTEE COUNCIL

ADMINISTRATIVE RECORD

Topic| Issue| Sug.

o

A

With regard to the subsistence document (pp.196-197) I will|| Com.
only note that the objectives appear to be very ambitious and I
that the work plan lacks the specificity found in other plans injL
Com.

What, specifically, is the anticipated investment of effort to

the document. Absence of a budget projection is also puzzling.\]
be? Will all named communities be dealt with (a Herculean task)

7|

Topiéllssue Sug.

@,

2

or will a sample be drawn? Objective A (literature review) is
crucial, because this study must build on previous work by the

ADF&G Subsistence Division if meaningful results are to be

[7%m.
obtained in the time available. 1In Objective C the phrase _3;

"changes in subsistence use through time" is undesirably
imprecise. Are we speaking of before and after the spill, or is
a longer baseline intended. The question of budget and level of
effort must be forthrightly addressed, otherwise this necessary
project is likely to get only the scraps from the table, a
clearly unacceptable outcome given the human needs and costs
assocliated with this particular topic.

Many of the above comments also apply to the archaeological
impact document (P.200-201). While the need for such evaluative
wvork is very real, the plan-again lacks specificity and there is
no indication of the level of effort anticipated and, unlike
other plans, no specific estimated budget appended. The probable
outcome of this situation is drearily clear to me. 1If the
subsistence studies receive the scraps from the table, the
archeological impact studies will receive the crumbs from the
scraps and not be funded at a level making achievement of the
necessary ends possible.

The objectives stated , while very broad, are reasonable aﬁE7
necessary. Much of the methods and analysis section is
undesirably vague however. The use of the term "model" in the
first paragraph seems inappropriate to me. 1In my estimation a
more precise term for what is needed would be inventory. To say
that a "representative sample" (how drawn? how large?) will "be

researched" (meaning, specifically, what?) and "archaeological
tests [of what kind?] will be conducted" is too vague to provide
a basis for planning. —

The second paragraph is considerably better, although one
vonders how artifact loss gover time is going to be monitored in

!
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the brief time available for this study. Baseline (in this case?“}

pre-o0il) data are badly needed, indicating that any sites for

which such data is available {(if there are any!) should be N

included in "the sample." I lack optimism that many "specialized
data recovery techniques”™ can be developed in a crash program of
this kind, although I would be happy to be proved wrong on this
point.

4 final factor that badly needs consideration and monitoring
is the impact (1f any) of oil cleanup activities on sites. 1If
any sites are located on "cleaned" beaches, they too should
certainly be included in the sample. The task of placing a cash
value on damage done to archecological sites will be an
interesting one, breaking new and controversial ground at a most
inauspicious tinme.

Finally I must repeat my projection that lack ot
specification of the intensity of effort (and associated expense)
anticipated for this project and lack of a budget projection
virtually gquarantee that funding (hence effort) will be truly
minimal.

Thank you again for a chance to say my piece. 1In the
interest of getting these comments in while they will still
pexhaps do some good (I received the document yesterday) I have
prepared them in haste and bypassed the customary retyping on
institutional letterhead. They represent the best and most
helpful comments I can give under the circumstances.

Respectfully submitted

N

lliam Workman
Professor of Anthropology
University of Alaska Anchorage
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Homer, Alaska 99603

y ) September 27, 1989
)
3 Trustee Council

P.0. Box 20792 - -
; : = INF[ES
) anecs, Alaste, 55002 ﬂ ECEIVEN)

{

F : ' Lt}

Dear Counctl: " /
) I - . . JAM 1164

I am a citizen of Homer, Alaska, and comment herein on your Publiec » e
) e~ Review -Draft-of-the-*State/Pederal-Natural Resource Damage Assessment Plan ~ "EXXON vALUEZ 0::. SkILL
) for the Exxon Valdez 01l Spill” of August, 1989, More spectfically, I ~AwT|§|UsSTT§§'|39uggg'ono
y ‘addréss Marine Mammals Study Number 6 (pgs 125—129} with regand to Impact ! e
e._.On_the S€a Ottere . .. .. . e -

) ®
e Durtng- April-August, 1989, I was-hired by Exxon to monitor dailly - g

otters brought into the Valdez Rehabilitation Center (April- une) and | Com. [Topic| Issue| Sug. | Sort
y—=—"""""""" akanlof Bay Rehabilitatton Center ( uly-August).,  The rehadilitation O
} e e .. . PPOCESS LGS grueling ad stressful to he'ottéer, and was_used more for l 7/ 'M

research than healing an otlled otter. .0f the 2-1/2 months I was in
L. .. . . Valdes, only one.out of many gave birth to a live pup,-all others being
still-born. This says a lot about human intervention with sea otters,
e It has -been proven in records tkrough necropsy/autopsy reports that
stress to the otter causes ulcers, mouth lesions, and tn many cases death,
The rehabilitation process had s pros and cons, and stt1l I cannot say
CEld i _with_conviction_that it was the best thing.for the:otter,-espectally— v —— -§
% for those rehabilitated otters who have had surgically implanted radilo
¢ transmitters, These otters' 1ife will never again be normal or *in the
wild®, I have watched and l1listened with anguished heart the process of
capture, drugging, holes punched for flipper tags, extraction of molar,
implant surgery for transmitters, with the simultaneous screams of
desm ir and fear of mother For her pup and the criles of otters reaching
out to thir mate or bonding partner, These mamnals do have Intense feeling
! as a human would have iy thelr young were to have a same process inflicted,
When the research boats of Fish and Wildlife go out tn pursuit of the
otter for research, it will inflict stress and harm to the specles in the
name of research. This research will not benefit the otter as much as
the "sclentist”.

[ RN g «

~

~ TN

; Specilftcally, I oppose the intented research for the following reasons:

1, The method of capture is by tangle net, whit requires a long and
hard chase by motor power, Jdt is extremely exhausting and durressful to
the animal. When in the net, they will struggle with extreme stress,

; 2, Drugging can cause allergic or reactive effects, and in previous
cases otters havedrowned when put back Into the water after the reversal

drug wore off.

3, Chances of abandonment by mother is extreme where her pup is
captured, taken from her, and she 1s unable to retrieve her pup in a
short pertodor time. The pups will not be weaned, aee still Dependent,
and would have extreme difficulty and danger, if not impossibdility, surviving
on its own,



Trustee Counctl
) September 27, 1989
) Page Two

4, Surgically implanted transmitters and transponder chips will .
“adversely affect the otter for the rest of its existence, and is invastve,

54 " The number of capture otters ts e:ncesstve.

There is a dtscrepancy in the number of otters being used for ths
———-————""peggearchs” "In the Assessment, it 1s stated that up to 100 mature females
in olled, 100 mature females in unoiled, 50 dependent pups in otled and . ... ...
25 dependent pups in non-otled areas wtll be tnstrumented with radio

been granted a Permit to research 650 Wild Otters. This fact was ommitted
———————"—from your-Assessment; ~Such ommission" séems to cover up or-mintmize the
Jull and broad intentions of Fish & h’tldltfe and _the extent to which .
“research will be performed, Research on 650 Wild Otters is exfessive.
..Additionally, desplite.requests for public hearing on this matter before

the Permit was lssued, this Permit was epproved without apprisal of all

e transmitters. to.docunent. survival and dispersal,-- Fish & Wildlifehas - S e

pertinent facts, data and information, and should be null and void, T

Here ve are, spending so much money on research and neglecttng the

~o.w s < peal cause of concern, We should better be using this money. to .find .

| alternative methods of energy so that we are not so dependent on oil,
or to tnstigate oill tanker legilslation so that our waterways are more
protected, and how we can improve oill spill clean-up technology iIn the

Sl event thils should happen again.

Therels no money value one can put on a l1iving animal In the wild;
its intrinsicvalue 18 priceless, We can best help the otter by keeping
its environment clean by not fouling its water with otl and trash/waste
than by cutting them open to learn more about them, JIts a value system
more in line with caring rather than destroying.

With h:7
77 /2
Nan Brown&v 7 OC(J'“/')

The attached Petition was circulated for 1 week iIn Homer, to get an
idea of how many people were aligned with my comments above, I glve
them to you for review,

cec: The Hon, Ted Stevens
The Hon., Frank Murkowskl
The Hon. Don Young
U,S. Fish andWildlilfe, Washington, DC
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