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COMMENTS AND RESUME 

OF 

PATRICIA A lANE, PhD 



STATE/FEDERAL NATORAL RESOURCE DAMAGE ASSESSMENT PLAN FOR 1'HE EXXON 
VALDEZ OIL SPILL AUGUST 1989-PUBLIC REVIEW DRAFT 

PI.A RESPONSE TO FOUR MAIN POINTS 
October 13, 1989 

1) IS THERE ENOUGH INFO~TION PRESENTED TO EVALUATE THE PROPOSED STUDIES 
PROPERLY? 

Generally, onl~ brief overviews or each study or sub-stuay are given. Although 
it is clear that many of the main environmental components have been i~Atified 
for study, it is not so clear that the studies are designed well enough to 
provide the needed information to quantify damares rirorously. In particular, 
there is very little information liven on sampling design and methods of data 
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 pha8es, there is a. loss of usable 
information and a waste of time and resources. In PLA's report on environmental 
effects monitoring (1989a,b), we point out many of these pitfalls arid show 
through an examination of world wide impacts of oil on environmental components I 

how poor field samplinl deSiiDS have greatly contributed to the failure to 
document environmental effects attributable to a wide variety of oil production 
activities, including spills. These effects were undoubtedly far more Siiflificant 
than those quantified and documented. 

The text of the Damage Assessment Plan does not read as if it were written by 
authors knowledgeable in these areas. This comment applies to both pre- and 

. post-sampling and statistical data analysis, as well u modelling on the 
population and ecosystem levels. A few sentences are interspersed concerninr 
statistical analyses and modelling but few details are iiven as to what types 
of data analyses and ecological models will be used and with what e.-.cpected 
results (prediction time frame, accuracy, confidence level, uncertainty level 
etc.) I ·The fact that the quantification aspects of the assessment were not given 
more initial attention is extremely worrisome and is expected to affect the final 
results. 

A few general comments: 

a) It might be wiser to concentrate on fewer components and use particular 
species as indicators ot dama,e for a broader group of species than to try 
to measure eyerything at such a gross level that all results are poor. 
At the very least, ··quantification efforts have to be detailed and rigorous 
for seleeted species representative of classes of damage. The existing 
baseline data for each component were not specified. Had this information 
been tul+y specified, it would have been clearer which components would 
be more useful· than others to quantify· at the various possible levels of 
detail. It was unclear if the authors themselves were fully cognizant of 
the stat~ of. the background data sets. 

b) There was almost no information on ho" the assessors were iOing to 
translate environmental effects (even if' well measured} into economic 
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g~~~1~st. Ih~ isfpart of the quantific~tion problem but also the 
e a o an appropriate log.1c bridl'e from the ecological to 

economic ueas ot conce~. as well as the lack of associated field and 
paper data collection exercises. Logic bridge refers to a set of steps 
that ou.tline how one proceeds from the environmental measures in the field 
to estimating loss to a population or habitat. This estimate must take 
into account not only the short term acute event {such as the death of x 
number of individuals) but also the damage to the success (size) of the 
future population because of the loss of reproductive contribution of these 
individuals (and logically of their lost offspring) to future generations. 
The logic bridge must then proceed to link the environmental loss to its 
economic value. The assessment plan does not present a convincing !eric 
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 solid and maximally useful and whether the logic underlying the 
final damage estimates would be convincing in a legal milieu. 

c) Although the use of a Geo~aphic Information System (OIS) to represent the 
spatially-referenced impacts is commendable, it is only describea 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 £'unctions, 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 "intelli&"ent" and fully utilized 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 
OIS. 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 illustrate future population size. or 
habitat damage could be modelled with recovery functions to illustrate 
how the mapped ha~itat would change over time. 

Essentially, an "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 ef'fective in the context of' a long term damage assessment 
plan. For the particUlar type of damage in Prince William Sound, a long 
term damage assessment 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 " com. 
categories of restoration activities and planning so that when the field ?0 
and laboratory studies were conducted, preliminary evaluations of ~~~~~~~ 
feasibility and priority could have been undertaken. 

e) The problems identified above indicate to us the haste with which the 
Damage Assessment Plan was probably assembled and the inherent dif'ficul ties 
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 possible in the remai~~ng 
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 development of appropriate models where none 
presently exist. For example, if samples are pooled in particular ways 
durin~ laboratory analysis, this will preclude some types of statistical 

·· Sort \ 

~ 

analysis. Or if certain measurements are not taken, this lack of ~-

7
cs;".m/"·:~[3opic ~~Is

1
{JjsueO Sug. 

information may produce a logic bridge with a few key piers missing. As 
much as possible, any part of ongoing procedures should be improved to 
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 (normal phone lines} by interested parties. 
There should be a coordinated effort of the "data analysts" to standardize 
their "logic bridge or bridges" and formats of' data collection, 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. .~ 

f) Fi~re 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 
hypotheses" in an impact assessment context, whereas this is possible in 
a controlled laboratory experiment. It is important to understand the 
differences and not to promote hypothesis testing when in fact that is not 
possible. (SeeP. 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 "meaaure everything" approach, is the lack of 

3 



evidence as to how the data will be integrated and analyzed in a rigorous 
quantitative way to provide definite estimates of damage regardless of 
whether or not a GIS is used. Most o£' the enviroruuental studies are 
organi~ed on a per species basis. Whereas much of the damage assessment 
must focus on a per species basis, it will not be possible to sim~ly add 
up damage caused to many populations and obtain a measure of "ecosyste!ll 
damage on cumulative effects" for the Prince William Sound area. 

In an ecological syste!ll, a change in one component can lead to changes in 
other components. Analysis of single populations precludes a rigorous 
delineation of indirect effects and effects of foodwebs. In addition. 
several pathways of effect can exhibit feedback relationships to 
populations of interest so that damage may be multi~licative, 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 assessment 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 effects assessment and 
management process should be an integral part of the management of ?rince 
William Sound for the next several years, if not the next several decades. 

2} WILL TilE PROPOSED STUDIES {BASED UPON A COMMITMENT TO FEBRUARY l990) PROVID 
A BASIS FOR PREDICTING LONG-TERM EFFECTS; IF NOT, WHAT STUDIES SHOULD BE 
INCLUDED TO DO THIS? 

As the attached Figure l.l(PLA, 1989a) illustrates, a 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 is quantifiable 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 ·as well as from lowered fecundity 
and survivorship of age classes. 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 single 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 may have trouble finding mates or receiving appropriate behavioral 
cues and other learning experiences needed for reproduction and survival. Small 
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populatio~s arP. Also more vulnorable to ~hance events and therefore have a much 
higher probability of' extinction. 

All natural populations e~ist 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 a true representation of' total 
environmental deterioration. Many populations are predators, competitors, or 
prey in regard to their interactions with other species in the terrestrial and 
marine foodwebs that exist in and around Prince William Sound. Indirect changes 
will come about not only from the sublethal and life history changes in the 
individual populations that inhabit the ecosystems, but also 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 froill the lack 
of' a critical prey species that was killed previously by the oil 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 reasons. First, from an ecological point of view, in the final analysis it 
is the lon1-term persistence of' the ecosystems of the planet that are· of main 
concern, not just the few species that are associated with direct monetary 
benefits today. Se~nnnly, focus on populationc gives too ftarrow a u~rl1ution 
of damage and must a priori lead to further underestimates in damage assessment. 
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 riumber of birds or mArnma1s directly killed by the oil spill, based fo~ 
example upon a carcass count, the amount of true damage could be underestimated 
by orders or magnitude. 

Long term damage is undoubtedly the most important in terms of both total amount 
of damage and in terms of ecosystem viability. The only way that long term 
dAmAiP. ~Rn hP Aq<;P.~~•d ilil through tho wioo w:JC a.t both the .~:o~uyu.ll:l\..Luu w1d 
ecos~~L~w levels of appropriate mode!s that would predict possible levels of 
effects over at least two-three generation periods or the longest-lived members 
of the ecosystem. Such models are described in PLA (1985} and Lane et &· 
( 1988) . Because of the uncertainty of long term predictions. the modelling tool 
should be able to handle various levels of uncertainty and to be corrected, based 
..;,~ ru.I:l:.her moni taring da-ea. This particular oil spill will probably be visible 
for decades. There is no hUillanly possible way to assess total or long term 
d~ag~ b~ed on data collec-eed w1thin a one year period following the spill. 
It io possible. however. w:i t.h..i.~"l Lhl~S time period, 1:0 develop the monitoring 
systems, the quantitative methodologies and other tools {GIS), the data baselines 
and an overall plan of damage assessment. In Lane ~ al, (1987) and Crowell 
and Lane (1988) we show hnw R. t.P.n minute spill of oil dispercant (Corexit 9527) 
and oil plus dispersant (each approximately one millimetre thick) produced 
~nvironmental ef'tects over two subsequent years. These effects included not only 
ecological measures such as population abundances and distribution of' the 
dominant sal tmarsh grasses, but also morpholoiiCal, physiological and 
reprcdur::t:f. VA eff@cts. Plans are underway to study the effects a.uu dttmage of 
these miniature controlled spills in the fourth year or saltmarsh recovery. 
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It is unco~cionable to terminate data collection and assessment at such a 
premature po~t (one year} when perhaps less than 10-20% of the total Qamag~ hAs 
been observable or quanLlfi~ble. There should permanent monitoring sites with 
a variety of data gathAred. similar to the se.ltma..t.•:;h experiments but extended 
for a variety of ecosystems.· A variety of measurements should bA nnn~rt~~Qn ac 
illu.etr6.L-=:u lu Lane ~ .£· (l~87) and community recovery and recolonization of 
selected biota should be measured on a continuing basis over a period of several 
years. 

11) .1\RE Tliiill.E OTHER IMPORTANT GAPS J.N THE STUDIES PROPOSED? 

Several important gaps in the studies have already been mentioned: 

1) Lack of Quantitative Rigor 

-both short and long term calculations 
-field and laboratory designs 
-statistical methods and validity of assumptions 
-modelling methods. especially ecological risk 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): 

-rela~ionships between individuals and populations and between populations and 
ecosystems 

-relationships between terrestrial and marine ecosystems 
•relationships be~ween labo~ato~y daLa (toxicity tests) and popu~ation ar.d 

ecosystem effects 
-relationship!=\ bet.ween various time scale&: of effects in rerard to gencra.t...i.o1~ 

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 sustainable development oontext 
-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 
ecosystem; sometimes cumulative effects arise from the multiple activities 
related to a la1.·~~:~ d~:~velopment; or in the case or Prince William Sound, 
cumulative effects arise from a catastrophic event. Examples of cumulative 
effects include globa.l. warming and climate change. acid deposition, habitat 
fragmentation and alienation, pollution of receiving environments, losses in soil 
quality and quantity, pollution of large aquifers, loss of biological diversity 
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etc. Recently P. Lane and Associates Limited(l988) have defined a.nd categorized 
cumulative effects and methodologies for assessing and managing them. If we fail 
to have sust:-tinable development on this plw1et. it wi ·11 be becaueo we have not.. 
been able to identify, prevent and reverse cumulative effects. 

The Valdez oil spill has end'r:mgered the sustainable nature o!' Lhe Prince Will:i.am 
Sound ecosystems substantially. To understand and quantify this endangerment 
to sustainr.~hlP. nPvPlopment a cumulo.tivc ct'feet.s ~.uc:U,y~:S.L~ ~»hould. be unaertaken. 
Nowhere in the Damage Assessment Plan was this suggested. Unfortunately, 
cumulative effects are not just additive; they may also be multiplicative. To 
t.hP. iieer.ee that they arc multiplicative and luteracting, damage may again be 
greatly underestimated. For this type of a cumulative effects problem, the 
analysis should be based upon an "intA1 1 ie;ent" GIS with appropriate environmer.d. .. -
economic models to predict endangerment to sustainable development indicators. 
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APPENDIX A: 
Detailed Noees on Sume of the ¢omponent Studies 

:ommen h. or~ .o.a.~h \;UWponen-e area generally reflect { i) a lack of background 
:~.nformat1.on that would enable the "public" to determine if sufficient studies 
were planned and carried out, and (ii) the inadequacy a£ a one year sampling 
program for assessing environmental damage. 

1) 
"""====---~~....., 

COASTAL HABITATS Study #1, Phase 1: The affec1;ed coastline is to be , .• 
categor:i.?.F:'d into fivA "repre!:~cntative" hnbit..a.l types. Wh<:iL are the · 
different typos and how were Lh~y chosen? We believe they used existing ' 
coa&tnl morphology schemes. but no references or details were given. Up . 
to 150 sampling sites are to be chosf!n:.. 

1
; 

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 ctatistical design is su~pu~~d to allow extrapo~ation of collected 
information to the entire affected area. With ~o many sites ~n t.h~ ~hn~t time 
p~r~od availiihJ A for Rt.ufiy, 1t 1.i \r&r"IJ u:nlikel!l tho dato. oan be eM.t~a~ol~l~J Lt.J 
all ot.ht:H: lcctltions. Large and rapid seasonal changes in physical, chemical and 
biological variables in the sub-Arctic place severe constraints on the sampling 
program. Unless the data collection is carried out in a synoptic-fashion, 
comparisons to other sites. Eu'1tl b~tween oiled and non-oiled s1 tes are simply not 
vR1id. Lacking pre-spill data on moat of these site!, it's also Ull.L't:u:uistic to 
assess oiling-damage. Since there are some data available from the Valdez area 
(refs not given), why not concentrate on the few (?) ni t.A~ that have .aome 
11h 1 ~;tory" and do lliHR -~nmprehens i vc !l tudiQa on unde~-reproocn t.t.::d ~:utc:dail habitat 
types. 

Phase 2: This part or the study purports to assess changes in "critical" trophic 
levels and interactions. Who decides what is n cri tieal?" Secondly, ho!A' do they 
expect to determine wheth.et changes .i.u 1mpu 1 ation biomass and productivity, 
community diversity, vigour and utility to other trophic levels are due to oiling 
without seaSOl"JtU, wmuW.. or pre-spill dat:a? Can rate of recovery of these 
habitnta be determined f'or short-t:E:L'.Il u<:il..ct. collections? They also plan to "kill 
more animals" by doing on-site amphipod LC50 . bioassays - is this really 
necessary? 

2) AIR/WATER RESOURCES Study #1 - Floating Oil: This study is useful in that 
it actually confirms that oil slicks, etc., come from the EXXON VALDEZ, and 
monitors the spread ot 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 112. - Oil in Subtidal Sediments: Again useful for other studies, but 

~ lacking hard data from Study #1, any models projected for oil spill movement will · 
really be guesses. A lot of sediment samples (and analysis time) may be taken : 

' 
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from .sites where projected likelihood of oil conta.ll1ination· was high but recei ~ed \ 
no o~l. ' 

Study #3 - Oil in the Water Columq: 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 
lonr-term indications of water quallty. However. the mussels are transplants 
from control sites in southeast Alaska - unknown influence on the results? ---
Studx #4 - Injury to Benthic Infauna: As mentioned in the report, many of :~'l 
samples taken will be archived pending receipt of subtidal oil data {see Study 
112 and Technical Services Study #1). Time is an important cons.traint here. 

Study #5 - Vola.tilA 0T'f,'Ani c Carbon. R.oloc.oo • VOO to 1!16 wc~::~.::~l.u:t~d anCl along w::t.. th 
air dispersion models (wind data required) used to reconstruct ambient VOC 
concentrations througholJt the Sonnd over time. i>rcd1ction of "UI'l.be~l t.hfu1" 
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 calculations on the 
fate of spilled oil - utility ?? 

3) FISH/SHELLFISH We have reviewed the 26 Fish/Shellfish studies (p. 48-
111) and. in general, cannot r"eeemm.end l.b~L the Feb 28, .L990 aeadline is 
sufficient to assess the damage caused by the Exxon Valdez oil spill. 

l"ne ~~ ~tUC1i4Uil propoeed lli'C iOnerally inadequate rur: predicting long-term et't'ects 
on fish/shellfish popula.t:i.ons. It is our Of'!:i.nion that these studico o.re better 
suited for estimating the short-term and acute effects of the spill • .. 
we woula,suggest as a minimum requirement to assess the long-term effects of the 
spill that the time period be considerably extended for numerous studies. In 
single species studico, the minimal time period wt~ wuuld recommend would be 
Qqual to the D.VOI'lliO lL'J''i!S'HV H:y of indi vid.Ue.l:.i u!' thl:'t species. This would. allow 
following affected age classes till their demise. 

Major gaps exist in the assessment in our opinion. There is no investigation 
into the sublethal and long-term effects {or delay~u m~itestations} on 
individuals or the duration of the damage by the oil spill. Behavioral avoidance 
studies have been neglected. as have effects of early exposure to oil studies 
and micro-habitat studies. 

Furthermore, the approach taken has been an instantaneous examination of 
commercially important species only. Little, if any, attention has been focused 
on a community response approach. It is important to examine the food web that 
commercially important species are part of, along with such processes as bio­
accumulation ann hi.o-retention. The propoccd short time Frame precluu~::a th1s. 
::ir.ur.ty or tne t'1Sh foodweb ohould be undertaken b~ckt:d 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 set of stability measures using loop 
analysis. 
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~onsiderini the vast area r.ont.~=~m1natQd by oil, b.:.t.l, l..u the ~oune1 and beyond, we 
tind ~he P7oposed study design too limited. S~me studies suggest less than 10 
samplJ.ng SJ.tes fol' the whole. area.. We recommend a ~uch greater amount of testing 
both in the Sound and beyond, at numerous sites WJ.th varying concentrations of 
oil contamination (not just 'oiled' and ·non-oiled'). 

We also recommP-nd that paatett a.ttlintien hi': glven to st.at1St1cal ana.l,y::;t:=::~. 
Samples should be collected minimally in triplicate. This would allow for 
estimation of variance at sites. 

Many of the proposed statistical analyse$ are dubinw::t due to thQ oval' use of 
ANOVA. Although surprisingly robust, the Analysis of Variance (ANOVA) is still 
limited to the analysis of monotypic data and has frequently been revealed as 
inappropriate for sigmoidal relationshipA nr toxicity curves or the skewed bell 
shape of habitat preference curves. Other sta~istical analyses might perform 
thc;uil'iJ a.nalit•coc bette!.', sueh Q.5 n..:.u-iJcs..l.:r;uu~t..rlc anc.1 mult.J.-varJ.ate statistics. 

Numerous studies make use of hydrocarbon testing. Methods su,gested may result 
in underestimating contamination. Sampling numerous individuals (15+) 
representative of each age/size class would allow better regressions. Composite 
samples should be avoided. 

Finally, we are uneasy with the use of such phrases as 'standard methods' and 
'representative sample• that appear in some studies. Of even greater 
is the lack of quoting sample si.zes or number of sample sites by some 
and thf! l'l.hRP.nr.e c:~f the rationale for deciding tho sample siEe u.!ed. 

Notes on 26 Fish/Shellfish Studies 

Study #1 - What are "aerially surveyed index st:t"'eams? 11 

If they a:t"'e 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 

Damage estimates of the loss of habitat would have ·to be estimated annually at 
least until the p:t"'ogeny of 1989 spawners return, which would be approximately 
autumn of 1994. This would help account. for changes in imprintini, degradation 
of oil, changes in miC:t"'ohabitat preference and unpredicted effects. 

There is no mention of microhabitat studies to determine if redd mating females 
avoid 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 t:~:r:'edators such as bea:r:'s 

(supposedly) 
2) less effective spawners because a decrease or loss of key reproductive 

behaviours. 
Study #2 

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

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 

l site/stream 4 zones/site, 1 transect/zone, .10 samples/transect 

- sua-gest. numerous sites/stream - as determined by variabilit.y ur the data! 
- incredible potential for bias 
- should be repeated at least each and every year including the year that progeny 

of 1989 ~dults return and breed 

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

A. Marine survival and harvest of Pink Salmon 

B. 

- the use of only three oiled streams and two non-oiled is not adequate -
inter-stream variability will be high, hence wlll u~u 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 

Sockeye 
- proposed only two oiled and one non-oiled watersheds 
- why use streams for pink salmon and watersheds for sockeye? 
- sockej•e gr.nfrl'all,y l.i.vu Pot• f'our years Md migrate cuu~.;il.l~t·able 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 unsampled age groups 

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

E. Straying 
- why only in outlying areas?. 
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This is a multi year study - tagged as fry, recovered as adults - clearly bey~ond j 
Feb, 1990. Are all fishery projects exempt from this 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. What about wild populations 
of chum. chinook and coho? 

Study #5 

There is no incorporation of straying between streams. Increased amounts of 
straying will bias results. 

No estimate of reduced fecundity or viability due to oil exposure. 

Are the trout in the area breeding after one sea summer? In some places they 
breed aftol" 2-3 summers in the sea. I do .!'1uL know about these popins. 

2 oiled weir sites - statistically minimum number should be 3 per condition 
2 non oiled weir sites 

~\W),::::.."':'C"-~ 

Study #6 

there is no attempt outlined to determine pre-spill harvest, effort, 
distribution, etc. (except opening statement). 

Angler 'perception' mAy hA more important than accounted fol". 

....... 'i2£0iii:l:to+J 

Sort 

f). 

I ~qjSrc--~3~sug. ~rt-~ 

I~ Com.l Topic,-Iss~~ / Sug. -~ So.rt J 
Object to produce catalog - no analysis ~ q / 3 . 131[/~ \ f: 
Data base for other studies .-.-·"- I c · ~·· M, ..• "·~L.."'-'--.-....:: 

Study #7 

om. Topic Issue Sug. So.rt . 

:::;~d~0~80~1:i"..:!a~f Study #2 but outside Sound - does this study also u•e 3 ~_@'·-·~ I \ I 
c -'1:1~"""'"'"' ..• ,"""'.......,_. __ : 

om. Topic I . . -~·· 

Study #9 - ~APP.At. of .~.ucty ;;4 but outside Sound ':J q3 -:::> . ssuel Sug. Sort' 
-L~- _:;:, . 

Study #10 - Repeat of Study #5 but outside Sound - 1 oiled weir site and~~~ -~.,.,·~:'·"""·Jz(Q , ,~ J 
control "eir site only! should be at least 3 and 3 ~ 1 (/Z" Toplc Issue Sug. yrr I 
Study #11 ~ f f ""'""2.'"'""'~~~ 
There are no studies on what effect exposure to oil at an early age has on la::l I Com. Topic Issue. Sug. Sort .,. 
development, fecundity, etc. "er \ ~~ -~ 
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Study #12 - Same comments as #11 
Laboratory work should be validated with a field study 

Study #13 

.Cockle. Littleneck and Butter Clam 

Number of quadrants should be determined by variability (currently 7/transect} 

H~droearbon analysis 

"3 samples of specimens" - how many individuals? 

Test individual! not as a composite. 
Should test numerous individuals size per age class 

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 
con~rast w1~ real growtn 

- what happened to razor clams? 

and 

- 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 
- misuse of ANOVA again 
- no mention of long-term effects of exposure on young crabs J 

. 

#l" 'J:upic Issue Sug. Sort 

2 l1~o J, ~L 

~ ~qo~JIJ ,..u. Sug. r 
Study #16 - OYSTErtS -=-==,~' 

Study #15 - SHRIMP 
- same comments as #14 

- Ryd•o-carbon testing and all other aspects of the study should cont1.·~ . ~ 
for much longer than the six months proposed, especially if oysters are 
the indicator species as eluded to in the study!! {perhaps 7 years) 

Com., fopic I I ssue Bug. Sort 
I oo~~Tl?_ ~ l~&o d J 

~-~~,.. .. ~~·rq·/"'.>1.~~ " 

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

all lacking from proposed study. 
age structure of pop~ 

_--J 

Study #18 - TRAWL 
- should include growth 4 
- unlikely that fish will live long if ingesting tarballs - result will be 

an underestimate! 

13 

;;tJJ~c 
Issue Sug. sort'. 

~![ii{~ l 
~--.......... ,.-~_.-. . ..,......,.,.~_,,.,.N....-:;(f.t!I"'I!;C~··'"" 

Sort 

;;), 
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- the mid-May to mid-June and the August trawl will not identify missing_:je 

Study 119 - LARVAL ~ISH 
- should not be restricted just to the Sound 

groups less than recruitment age unless non-commercial gear is used 
- suggest repeating the trawls yearly for ~5 years .J r·~~-D0=:·--T"::rT~rn=:in~· c 1':'::"~·--~~.....,;j~s-ug_,. """"so""""'rt'='fl 

UU , ~ 
Study #20 - UNDERSEA OBSERVATIONS ~ 

- this is support for other studies and amounts to spot checks r~C~o=m-.i~~T~o~p7ic-r~Is_s_u_e~~--~S-or-t~ 
- what is needed is a system or a grid that maps oil contamination and degree 

1
-
0

U. ""? Sug. 
of such for the whole area including beyond the Sound .r-.""""",..e..:. \_-..:J~_,b;;I~~"--....J..J;;J~~:...' ..! 

Study #21 - CLAMS 
- similar to study #13 except outside Sound -
- why change of species from littleneck clams 
- should b~ the same as that chosen in 13 

same comments 
to razor clams? :J I to~r3To i ~~; Sug · 

Sort I 
""') 
o· . 

Study #22 - CRABS 
- same as #14 except outside of Sound 
- no mention of # of sites or sample sizes :1 Lir3c I;;; Sug. 

Sort 
~ 
u 

Study #23 - ROCKFISH 
- same as #17 except outside of Sound 

Study #24 - TRAUL 
- same as #18 except outside of Sound 
- this study includes historical data 

Study #25 - SCALLOPS 
- should be long-term to monitor recovery (continual damage) 

Study #26 - SEA URCHIN 
• 10 females per transect - very 

no statistical confidence 
20 sea urchins for a bioassay? 
control 

- should be 20 animals/cone. plus 20 :or l 
__.1 reservations about ANOVA 

~tig •. 

Sort 

' 
Sort I 
~ 

7) TECHNICAL SERVICES Study #l - Hydrocarbon Analysis: With all of the 
samples to be analyzed (air, 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 I teo',~~.· ---=T

3
op-{c {)IsD.su/-d'-, Sug.S 'J__o.~t ·al 

quality control/assurance must be agreed upon and followed. Coordination by an l a ' -- I 
"Analytical Chemistry Group" will speed up some work but slow down others by 
adding yet another layer of bureaucracy. Hence it is highly unlikely that all 
of the samples will be analyzed and checked for inter-lab comparability in the 
time f'rnmc allotted. Onl.y time wlll L~ll if' adequate precautions \vere taken and 
if there were sufficient data to enable assessment of oiling damages. 

14 



Study #2 - Histopatholo~: 
hope sufficient "control" 
attributes of normal cells 

Necessary. but very time consuming. On~ can ~~ly . -~""1c1m~t:·si'"T';pid\ ~u;, ;ug' 
samples were taken to s~ the range l.n var:.ou.s . .-"-1\.J -'A •· 

and tissues. 

•""''''''" 
Study #3 - Mapping: Supposedly by June 19, 1989. the first map showing oil 
damage and movement was to be completed. This should have been sent along with 
the Public Review Draft. along with locations of some of the field sites chosen 
for tlle Coastal Habitat: St.udy #1 and Air/Water Studiec, and sny sites with 
historical data. 
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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 DRAFr STATE/FEDERAL NATURAL RESOURCE DAMAGE ASSESSMENT PLAN. i~ 
FOR THE EXXON VALDEZ OIL SPILL (AUGUST 1989) ~ 

! 
Sediments serve as the ultimate sinks for oil spilled or leaked ~: 

:I 
f.' 

into the water column. A not very extensive review of the literaturJ{ 
II 

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 

li 
l~ 
"' h 
I! 
!i r 
ll 
!~ 
·' t·· 
~~~ 

be germane and critically important to an understanding of the EXXON t: 
il 

VALDEZ Oil 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, to 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
1 

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 " ••• Oil is likely to move 

L 
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deeper into the fjords rather than being flushed out. In general, 

this results in the oiling of increasingly sensitive environments, 

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.] If, 

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 rich, depositional 

habitats; then the deep-water benthic infauna and epifauna could well 

be adversely or fatally affected. [See Air/Water Study Number 4, 

page 44 of the Public Draft Report.] II . . . 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 oil 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 J 
southwestern areas of Prince William Sound. North Slope crude oil is I 
highly toxic. Approximately 25 percent of the oil is composed of 

aromatics, 11 ••• 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 oil spilled assures 

that some and, perhaps, a considerable quantity of oil may reach the 

seafloor and saturate the topmost centimeters of the sediment. Yet, 

I 
l 
f 
t 
f 

because of the high toxicity of the North Slope crude oil and the 

sheer magnitude of the oil 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 

l 
1 

organically overloaded, contaminated, and anoxic seafloor -- may not J 

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\ 
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and the Gulf of Alaska •••. the extent, distribution, and patchiness 

of oil and oil bypro~ucts on the seafloor is unknown." (See page 96 

of the PUblic Review Draft. (emphasis added)] 

r 

' 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. Yet, 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 oil contaminated sediment stations. Indeed, it has become 

vitally important to initiate as soon as possible such a monitoring 

program over time and space with a particular emphasis on samples 

collected at water depths greater than 15 meters. ~ In addition to the ~ f 
usual standard procedures normally used in taking bottom samples, the ~ 

processing of the samples, determining the number of species present 

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

the percent composition that each species contributes to the total 
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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 

c~ntimeters 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 kill 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 
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the necessary requisite for maintaining the resultant processes of 

decomposition and decay. 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 into 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 subse~ent 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 

Oil 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 

Public Review Draft.) 

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

Natural Resource Damage Assessment plan for the EXXON VALDEZ Oil 

* 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 oil 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. 
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Attachment A 

In the area of the FLORIDA spill, off West Falmouth, Massachusetts, 
in Buzzards Bay, the l.ight #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 Oil 
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 Zutko, 1972). 

In the massive AMOCO CADIZ spill off Brittany, fine droplets of 
light crude oil 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. 
Oil residues from both accidents were still present in some of the 
bottom sediments a decade after the initial spills. 

Oppenheimer, Miget and Kater (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 
oil. 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. 
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ATTACHMENT B 

I 

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. Instead, 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, 1977), 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 gt. gl., 1978; Rhoads and Boyer, 1982) and an oil 
spill [Grassle and Grass1e, 1974; Sanders, 1978; Sanders et. al., 
1980). Spatial succession is a response over distance to a chronic 
source of pollution. 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 
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that appear in any of the subsequent successional stages.* Because 
its species are limited to and feed as deposit-feeders from the 
surficial sediments qr 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 cpmpared 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. 

3 



'' 

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 colo~ized. 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 
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 ephemeral 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 thicke~s 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 NH4+ or H2S 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 succession~l 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], Al1er (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 proximi~y 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 anaerobic 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 irifauna 
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 bacte~ia (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. 
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To: Sarah Chasis 
From: M. Kavanaugh 

October 20, 1989 

Re: Review of state/Federal Natural Resource Assessment Plan 
for the Exxon Valdez Oil Spill 

This review of the State/Federal Natural Resource Assessment 
Plan for the Exxon Valdez Oil 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 lash] 
use value over studies to develop restoratfoli-pians. Analysis Of 

-restor1ng and purchasing equivalent resources eisewhere 
(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 
resqurce damages caused by the spill can be completed by iiJ c· Februar¥ 28, ,~~~0 (the deadline). ~he d7adline may reflect lack 

"'---of-~f-u·ndl:.ng·--csee The Exxon Valdez 011 Sp1ll, 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. 

* The description of the process to develop a restorati~ 
plan is too brief. At a minimum, the plan should contain both~ 

-restoration and replacement strategies. The restoration 
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: 

- are too brief to allow a thorough review. It is unusual 
for the government to fund millions of dollars worth of research 
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 las,t 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. bioeconomic 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 inc~uding 
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 #3].} 

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 c~~~~ present to Exxon will be closely 
examined. one;co;c~ ve is tha~ th7 investigators in a rush 
to meet th 1 w1ll use approx1mat1ons 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. 

over 
as: 

at I have is that the work is spread out 
~~~~~~~ici-this may create additional problems such 

* 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? 
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lA third concern _.;~--the spill's effects on the quality of life 
in commereial-f-±s·lriffg colUillunities is not counted by surplus and 
idled resource measures. 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·-;:u-~~ conc~~gain, is the deadlin~... Even if there were 
off-the..!!!!!.shel.f_,_c.u:t:rent---:models of the fishing"' industry that could 
be identified and used, the use or··-ene 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 .. impprtant and 
expensive studies conducted. The(""recreation _study.>proposes to use 
three methods to estimate the damag~:--travel-cost, contingent 
value, and unit day. The .~ntrinsic value stuay)will also use the 
contingent valuation method:--The-contingent· ·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 
t~e recreation study. It estimates demand curves (a relation 
b~twe~~ price and quantity) by using 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. 
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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 
WTP. It should be used only if no other method can be used. 

The third approach used in __ the recre.a t_ion......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 correc~ly _by the deadline. 

CV methods are also used in the ..,_intrinsic stuc:;y_!.~:.) Individuals 
are asked about their WTP for pristine"'-·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 resource 
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 approaches 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 
questions 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 so cents for this dog?) or is 
asked to write down the amount he would pay (Please 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 information, 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 questionnaires 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 so 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 J 
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 
oil spill". This is the central analytical element. Are they 
going to use hedonic techniques? are they going to use the opinion 
of appraisers? both? It would seem that the results of economic 
study #3 11 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. 

* Research programs. The tabulation may be able to be ;; 
confined to a table listing project, amount, delay, and the funds 
put in jeopardy by the spill. The results will depend on the 
duration of the spill and its effects. 

Com. 

~115 

assess the economic d<:tma'!e to th7 site? ':'ill they use apprais7rs? ~~~--- _____ "-
* Archaeological study. How are the investigators going tf/ = 

CV methods? The descr~pt~on ment~ons a f~eld survey. Unless ~ t ~s /Y' .... "\? fi;.;.f :Pl~l Issue/ su:==-1~ already completed, then to perform the study by the deadline means l' lk.-:t.: 3 x6
' So:rc; ~ 

doing a field study during the Alaskan winter. ~'?/rtf) j ' 2 .~ 
- ~-~--~~ 

* Subsistence study. This study looks well thought-out, r-
0 

-- ...... _ 
it cannot be completed by the deadline because the effects of I om., To:P:i.~~--, __ 
spill will still be occurring. ~e!J·;·/·t,' 

...,.....,.._ -"':'"--..-------::£ 
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Conunents on Natural Resources Damage Assessment Plan for the Exxon Valdez Oil Spill 

Coastal Habitat Study Plan: In general the assessment plan seems to lack a srudy related to 
the fate and transpon of oil u1 uttcrtidal and supratidal zones. In the Coastal Habitat studies, 
a more comprehensive plan for iUisessing the physlcaJ/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) :!!valuation of Petroleum Hydrocarbon 
persistence in Intertidal Sediments, and (2) Evaluation of Petroleum Hydrocarbon 
Persistence in the :suprdtidul 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 repon, indicating what oil components will be screened and 
how they will be measured analytically. The only information given in the report (p40) 
stares 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 perfonn a comprehensive analysis of the change m 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 dama~e 
or lo monitor remediation effons. 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 classes. This will be essential 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 eff'ons are working. 

Coastal Habitat Study, p. 31 - Mention is made that studies will be performed on 3 degrees 
of oiling; none. Ii&ht, and moderate to heavy. lt would appear that the ligh! classitication 
may be insufficient ro clearly delineate the extent of the problem. For example, a section of 
shoreline mi&ht 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 time 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 
model~ 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 t.i.rculation within the system and it is not made clear how this 
information will be generated. Only field srudies would provide the sort of information 
rey,uired such as detailed circulation paHem. These studies need to be performed. 

Coastal Habitat Study, p. 32 ·Stares 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 panicularly in the breaker zone. It may be visualized that in the area of 
active sediment ti-..ml)port (which is near the location of wave breaking), oil will be enttained 
into the :sediment much more readily than elsewhere. Depending upon tidal fluctuations. this 
may or may not ~ncumpass a significant distance across the shoreline. No indication has 
been given thatthc!'ic 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 600 transects, tbe spatial ~~olution of the sampling will be limited In order to have 
beuer unden;tanding several sites need to be examined in areater detail. 

Com, 
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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 dissolutiqn 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 
evaporative 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, 

,:z;·/~ /-7 ~.a· '/'' // ~·~~~ · .. _. "'"V/ 

Howard M. Lilj strand 
Associate Professor of Civil Engineering 



Mr. Bob Adler 
Natural Resources Defense Council 
1360 New York Ave .• N. W,, 
Washln&ton, DC 20005 

Dear Mr. Adler 

October 23. 1989 

Rcvlcw of the damage assessment and restoration activities associated 
with the Exxon Valdez oll spill is from the perspective of the status of the 
Investigation at this point, and what should be done rrom from here out. 
Opinions were formed mainly from activities and results seen to dat.e along' 
with conversations with officials and workers ln a number of areas. 

1. Much focus has been on those efrects which are visible a.nd on 
the high end on the food chain; oll sUck movement, oily and 
discolored beaches, and affected birds and mammals. 

2. The progress of weathering, L e. evaporation, dissolution and 
effects mlcroblal oxidation of the hydrocarbon distribution w3thin 
the component of beached oil, and associated fertilizer effects, s.ll 
of which relate to the quantity and quality of oil persisting, 
aJ)tH!ars to be becomming well documented. Mechanistic aspects of the 
disolution process, particularly b1odegrada tion, appears to be 
rather low-tech with extensive repetition favored over complete 
modern. and thoughtful measurements based on sound principals of 
physical eemistry. A batter balance between field work and the 
la_b .. o.r.~y._artd theoretical support seems desirable in order to 

r-locate changes ln 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 
b!oconversions the process of biodegradation does not mean less 
important. For example halt the oceans biomass is bacterial, yet 
measurements usod are sensitive to only a fraction of a percent of 
these organisms. Efforts tc1 understand biodegradation of mixed 
hydrocarbons ln the oll phase, a key removal process ln this 
lnstanee, has not been attP.mpeted. In laboratory culture, 70% 
bioconverslon of aromatics can be to hydroxylated arotnatics, 
compounds which account for most of the biochemical activity, 
carclnogenlclty ror example, of the l)arent compound, yet production 
of these compounds by bacterial action !Jt the beaches remains 
unmeasured. ,... 

Seventy three miles of beach were treated with 40 tons or 
fertllh:rH without understanding these basic mechanisms affected. 
Well-cont.roled laboratory experiments with structured mixtures or 
hydrocarbons. key components of which are radio-labeled as trar:ers 
are ln order. 

3. Documents.tion of the passage of partlc:ulate hydrocarbons to 
benthic biota appears to be progre!>sing well. 

1 ' 



il-, .. 
4. Significant efforts are underway to document changes ln tissue 
chemlstr~' and normal biochemical components in benthic fishes and 
offshore fishes related to the oil spill. While effects have also 
been measured ·on inshore fiRhes such as salmon, these Investigations 
are more limited. Routes of contamination whlch involve dissolved 
hydrocarbons tram th'e 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 bacterla':"free systems could help decide lf the 
hydrocarbons in salmon, for example, come from the dissolved phase 
through the gills, or trorn particulates firut collected by their 
food or·ganlsms. 

6. Induced changes in water chemistry appear to have been; 
neglected even though the solubility and dissolution rates or light 
hydrocarbons and aromatics are known to be great. Sensitive 
measurements of the type required to document these changes were not 
implemented. It ls too late to begin these now, but the technology 
should be in hand. Neither have measurements of metabolle products\ 
of the type documented ln fishes (3 above) been attempted, yet thelr 
formation ln the water column may be even more extensive. As 
alkylatlng agents, these are the bioact.ive components rather than 
the hydrocarbons as pointed out above. 

Effects of the present spill as part of an accumulating load in 
marine systems due to the decade-to-century life times of 
hydrocarbons and their products appear not to be addressed. This is 
seen as a problem of scope, constderlng the sp111 as a regional 
problem when the impact ls more its contrlbulion to global changes 
in watr.:r chemistry. Since these changes are slow and cumulat1ve, it · 
is not to late to attend to the Alaskan contribution. The maln. 
question is how an increasing load of hydrocarbons and t.hei r 
products affects the functlonality of the ocean. 

Required studies involve systems sufficiently well controlled so 
that effective concentrations can be sustained without losing th1:1m 
to bacterial activity, and thus get results over reasonable time 
frames. 

In summary, the ·most signlflq~nt · damage -impact not well addressed, ln my 
opinion., Is contribution of the splll to global change. Potential lmpact.s 
are qui£e--re·a1. --And, as ln the case ot egg-shell th1nrllng from the products 
of DDT metabolism, careful investigations can establish cause/effect 
relationships. A slgnlflcant fraction of the world ocean circulates through 
Alaska, and we add components to It that will be present for centuries. Tho 
fRet that other nations may not be good world cltlzens does not relleve us 
from the responsibility or containing our discharges; someone needs to lead. 
The darnaee impact assessment seems to say that If the offending components 
leave Prince William Sound, which indeed th~ey do ln a few days or weeks, then 
they are not in fact of concern. ~A/ 

D. K. ult~v ( 

2 ' 
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OF 

STEVEN WRIGHT, PhD, KIM HAYES, PhD 

AND TIMOTHY VOGEL, PhD 



D4tpartment of 
Clvlllngln••••ng 

2340 G. G. Brown Building 
Ann Arbor. Michigan 4l3109·212G 
313f764a849G 

College of Engimtenng 
Tholl Ul'tivtmuly uf Ml~.;hlgan 

Raben Adler, Esq. 
Natural Resources Defense Council 
WashingLOn D.C. 

Dear Mr. Adler: 

FAX: 313!764-4292 

October 27, 1989 

Professors Steven Wright and Kim Hayes and I have reviewed, the draft of 
£).).on Vuldc1 Environmental Impact Assessment Plan. ln general. the proposed 
:tludic::; arc described whh a lack of sufficient detail for our assessment. Without 
evidence of the justific:uion-for --die proposed research as is typically included in 
academic.: proposals (which include references to other published research). we 

the 

J 
cauuut assess the level of science proposed. However, based on the scant information 
provided, we are able: to make a few comments regarding some of Lhc possible 
::;hortcomings of the assessment plan. 

The Studies are for,·_ o~ly one ye~r-~hich precludes the examination of many J 
phenomena that have longer~fifife-·scalcfS.·--Forcing scientists to do one year projects of 
long Lerm phenomena ls not appropriate. For example. the examination of areas that 
arc "lightly·oiled'' depends upon when they are lightly oiled. Some oiling of areas 
will continue aflcr initial ldenliflcarion of lightly oiled areas (more details on 
attached ptt.gc). Another example of the long term effecl would be the mutagenicity 
and carcinogenicity of the oil spills on organisms. 

Com. 
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the agencies personnel and not necessarily suited to best characterize the changes in ...-- C..i"Ylmt :z pt>.Jf? _:_;:_~~7e 
_....the eco~y:sLcru .. For example, little discussion about the effect of the spill on the J Com. ·· .- · l Sort ~ 
\!nicrobial ecolog)' .. )is provided and then just briefly when referring to the betuhic: 

microorganisms. Measurements that cannot adequately cope with the heterogeneous 
nature of oil distribution will also suffer. 

Since no discussion of time and money limits is provided and the spill area :-J ---"'-· ,._"' -.... · :' Sort~·g 
clearly inlpossiblc to restore completely-· in a year or-t-wo •.. ~iscussion of how th~. _da~~_j-~ ~ Com.{ I To:plc Issue Sug · / t 
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COLLEGE OF ENGINEERI:-.IG 

THE UNIVERSITI OF TEXAS AT AUSTIN 

Department of Civil Engineering· Austin. Texas -:'8712-1076 
Em·ironmentai and Water Resources Engineering· r 512) 471-5602 

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

Dear Bob: 

24 October 1989 

The proposed Air/Water Study Number 5 of the Exxon Valdez Natural Resource Damage 
Assessment Plan and Restoration Strategy on air pollution was sketchy, and the response 
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 
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 ISC regul~tory model 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 
is needed for this case of intermediate range transport. 

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 

. Topic Issue. "~s"Ug~-~ ~o.rt 
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Detailed studies regarding microbial diversity changes as a result of the oil spill is necessary. 
An ecolu&ry cannot be examintd without studying the bottom of the food chain. Laboratory 
sLmlie~ ex.amining the inf1uence of oU on microbial diversio/ combined with measured. 
changes in microbial populations at the spilll~ation will rud in detennining impact. In 
addition, long tem1 studies regarding the recovery of microbial populations in tne spill area 
are needed. 
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Comments to Federal/State Exxon Valdez Assessment Plan 

Dear Sirs: 

On behalf of the Plaintiffs' Coordinating Committee, repre­
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 Oil Spill (the "Plan") dated August, 1989. 

EXXON VALDEZ OIL SfillL 
TRUSTEE COUNCIL 

ADM INISTRATIVE RECORD 

1. 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 
this spill through, at least, the end of 1995. It is general! 
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 Oil Spill. Report of the NOAA-CNEXO Joint Scientific 

-·· _,~--- ....... ~·-co:-~ 

e01 .. :t...: _ 4_..!..1 ()..-Is_:o_u_el:..i -Sug_ • ._S_i_t_ 



. ' .,.. ___ ., 
BIRCH, HORTON. BITTNER. (HEROT AND ANDERSON 

A PROFESSIONAL. CORPORATION 

Trustee Council 
October 26, 1989 
Page 2 

Commission, US Department of Commerce, October 1982 at vii.!/ 
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 Law and Memorandum Opinion dated January 11, 1988, 
at 409-416. 

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 therefor~ 
strongly urge the Trustee Council to expand significantly the scope 
of the Plan by including proposals for natural resource and 
economic damage assessment through, at least, December 31, 1995._ -

2. Part 1 of the Assessment Plan concerning injury deter­
mination and quantification contains insufficient information 
regarding laboratory and field-work procedures, techniques and 
protocols to enable us to comment intelligently on the method­
ologies proposed to be adopted in the various studies. In many 
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
qualifications of the scientists who will be conducting the 
projects and doing the laboratory analysis. Examples of some of 
the laboratory and field-work methodologies in respect of which 
detail is lacking include, but are not limited to, fingerprinting 
of hydrocarbons in sediment and tissue samples, preservation 
procedures for oil and water samples, visual recordation procedures 

~ 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. 



-i--· .; 
BIRCH, HORTON, BITTNER. (HEROT AND ANDERSON 

A PROFESSIONAL. CORPORATION 

Trustee council 
October 26, 1989 
Page 3 

for field and tissue sample collections, cataloging procedures and1 
guidelines for field and laboratory notating procedures. W~ 
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 limited 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 ar~ r-c~"~t;; :--.. 
1
.':""'"--=!-=------=-~== .. -;--- ,, . 

·incomplete in that they omit consideration of the impact of the Ocl. ~- J.Op:r.cl_rssue Sug.~ Son ·. 
spill on tourist businesses and other commercial interests outside 0 ~_.~_d r.·_··ezcd ~ .. :' 
of those in the commercial fishing industry. There are many small L-~~1~-~~~J~==~~====~~~~-J 
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 .tax.:L 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 consiaeration, 
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 III 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 toxicological~ 
studies of the spill both long- and short-term. Although we ---
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understand Exxon has initiated a highly relevant marine toxicology 
study, no similar efforts appear to have been undertaken by state 
and federal government agencies and none appear contemplated 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 
Committee. 

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

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 
constituency includes the class of Native Alaskans impacted by this­
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 loss. Many of the proposals appear 
designed to develop macro-evaluations but do not deal with micro~. 
evaluations which are site, locality or industry specific. We 
strongly urge the Trustee Council to consider a site/industry 
specific approac~ 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 

~---d~;~:;~ --f'F~:;:~.c-( I:;;~c-:~::T s:j.:;~~-or s-;-;~"'":f 

il Cf fl ~ !1 @'1/'~ .,i i 17 ~ [1 :1 _;;y ~f, _J2: I ,r_ ~ 
ll=:.~-·-.··~··~.:.""'.:-.:.:""::."'-·-·-··,-·:~;;::;::-•• :.:J,;:: ... •.::-;: .. :;:=->=.=!.:==...~ 
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violation of the integrity of cultural and archaeological sites on \ 
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. 

:srb 

Very truly yours, 

BIRCH, HORTON, BITTNER & CHEROT 

//' if}_-~/ 
B ;___ '£-·~ 

thy R t enos, Co-Chairman 
! Plaintiffs' Damages Committee 

of the Plaintiffs' Coordinating 
Committee 
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September 20, 1~89 

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

Dear Trustee: 

... . 

Southern Tilinois University at Carbondale 
Carbondale, lllinois 62901-6504 

Cooperative Wildlife Research Laboratory 
618-536-7766 

I am writing to offer my comments on the draft "Natural Resource Damage 
. Assessment Plan for the Exxon Valdez Oil Spill. " I 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 Petrolewn 
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). 
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. I see 
no methods for measuring adult foraging efficiency or chick physiological 
condition (objective B). In fact, it appears that the proposed schedule of 
field work precludes these measurements. 

11 
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The intent of the Fish and Wildlife Service for the 1989 field season was 
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 an~ why (i.e., were nestlings abandoned, not fed sufficient food, 
fed contaminated food, covered with oil?),.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. It would be desirable to determine growth rates u.C 
known-age ch~cks 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), yet 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 do'cwnent 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 year 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 oil 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 collecting 
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 

Topic I::;sue ~,· · ~·· 
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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 dat~, but.my guess is that, considering the sums of 
money involved, ·Exxon and Alyeska will contest the damages that are 
assessed 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 ann 
immediately placed in liquid nitrogen for laboratory assays of aryl 
hydrocarbon hydrogenase (AHH) activity and other mixed-function oxygenase 
(MFO) enzymes? In 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. 

Daiiiel D. Roby 
Assistant Professo 

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 oil 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 
themselves, there was a noticeable absence of methods and statis­
tics to demonstrate "conclusive" spill-related findings. This 
made it very difficult to evaluate any of the proposed studies 
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 
· · pr~se~t draft ·document. 

. 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 

•'!1- . • 

.. . , . .: 

." ..... _ .. ~,..,. .... ::t .·.which could ~or could not be used to demonstrate an effect of the 
:·.~.:: ;··oil-spill. Also, I have included comments relative to other 

·· iculties found while reading the document which hampered my 
uation. . . . 

TION STRATEGY-OVERVIEW 

On page 23, the criteria required for an acceptable study 
briefly outlined and exerpted as follows: 

1. The expected magnitude of injury or loss in services will 
detectable and quantifiable. 

·:· 21!:'T~~·:· study design ensures high probability that resulting 
~il~ ;be co~clusive . 

. : .·: ·. - · . 
.. ~~ ~T~h-~~ :~tudy is conducted in the most efficient, cost­

er. 

'study is coordinated with other studies for 
_effect. 

The draft document, Part I, continually refers to the need 
a statistically valid design for sampling coastal habitat 

· ~njury. · This should provide a basis for determining the extent 
~nj~ry to the entire area affected by the oil spill. There is 

. : 
:.Membership-supported Research and Education in Environmental Biolosy 

~~©~OW~© 
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ttle evidence outlined in the proposed studies (pages 112-175) 
would indicate tha.t this is nothing more than agency rheto­

ric. As I examined each proposed study, I never found a statis­
tical plan outlined in any methods section. The authors continu­
al·ly refer tO fl Standardized methodS II Or If established techniqUeS f! 
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 
me.asure differences between areas. To assume that the differ­
en.ces were the result of the oil-spill is statistically and 
biologically absurd. It is apparent that such a domparison will 
produce a ·significant difference between areas; however, these 
results will likely have nothing to do with the effect or amount 
oJ~ c;>iling 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 
a~d 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 

uce· that level. of veritable results. 

Furthermore, the Restoration Plan (p.27) stated that it 
wou d focus on the long-term recovery of the ecosystem yet most 

· ~t.udies were designed for early detection and determination of 
·injury with a termination date of February 28, 1990. The Plan j 
s~.a.tes that studies should determine and quantify the ... rate of 
: overy (page 29). It is sophomoric to think that this can be 
· mplished' in such a time frame . Also, restoration alterna-
. · s focused on returning the damaged elements to "pre-spill" 

rmination. With the exception of relatively clean, oil-free 
.hes~ pre-spill levels of naturally occurring organisms are 

ri. The numbers of seabirds that winter in Prince William 
(PWS) and the production rates of seabirds, otters or other 

ipeds that were affected by the spill are only a few examples 
hose pre-spill levels that are unknown. It is unrealistic to 

. o.n. apre-determined point that was not pre-determined. 

T~e Marine Mammal Studies #1 and #2 are based on the ability 
dentify individual whales. This on its own seems adequate. 
inadequ~cy lies in the agency's (NOAA/NMFS) hypothesis that 

.. animals which have used Ph'S in the past but did not return, 
· .cQ,i;ianimals ·that left PWS, might be interpreted as a result of the 

:: .. #R£Jl. Again, the resul~ing data wi~l be inconclusive. This 
p~esence/absence evaluat1on and the 1nterpretation of this evalu­

. on is a completely inappropriate procedure to determine wheth­
. demonstrated shift in whale distribution was spill related 
h~·~esult of a more natural phenomenon, i.e. prey re-distri­

.~~hese whale-focused studies should be conducted concur­
.other proposed studies, i.e. Fish/Shellfish Studies 

MANOMET BIRD OBSERVATORY 
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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. In 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 oil could only be demonstrated on captive animals, it is 
unlikely that the sublethal impacts of oil 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 
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. 

P. Michael Payne 
Marine Mammal and Seabird Studies 
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FRIENDS OF THE SEA OTTER 
P.O. BOX 221220, CARMEL, CALIFORNIA 93922 

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

Dear Trustee Council, 

September 21, 1989 

1 

We have reviewed the Public Review Draft of the "State/Federal 
Natural Resource Damage Assessment Plan for the Exxon Valdez Oi l 
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 FebruariJ 
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 o i l 
spi l l occurred on March 24, 1989, even studies that began as earl y 
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 co~tinue 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 

l B 

Com. 

' 
Sort 

I 

survi val. The Damage Assessment Plan as presented may b~ 
suffi cient to identify initial, direct damages but i t certainly I Com./ Topic/ Issu I s I 
does not address long-term chronic damages, given the time frame J 1 . e ug · Sortj 
allotted. We would like to see a clarification of how vital long- -----~~~~~0~~~~~~---J~~~_J 
term studies will be handled, for Exxon ultimately should be 
responsible for these studies, as well. Additionally, plea~ Com IT 
provide us with a list of those studies which you have deci ded 1J" ~~io/Issue{ . Sug. Sort, 
should be funded beyond the Feb. 1 990 deadline. ~ ~ l)/~ ~ 

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 i t is completely inappropri ate for 
the responsible parties to play a role in deter mining the degr e e 
of damage they have caused . Clearl y, the responsible parties a r e 
bias ed and predisposed to f ind as little damage as possib le . 
Damage assessment should be conducted only by independent parties . 

our review of the Plan has focused on all studie s that re l ate 

Com. 
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P.O. BOX 221220, CARMEL, CALIFORNIA 93922 
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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 
states that there are 7-8000 otters inhabiting Prince 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 spill, 
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 j 
"determine the magnitude of injury to sea otter populations". How 
is injury defined? Injury should include mortality (both direct 
and indirect), behavioral disruption and decreased reproductive 
success. In addition to injuries caused by the oil, injuries~] lc

9
~m:'"''rr
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caused by the cleanup effort also should be considered. Marin . 
Mammals Study #6 is associated with Economic Uses studies #5 an;J 
#7; if subsistence use of sea otters was affected by the spill ' ~~.,,.,,,".~~----~-;- ~~--" -. - ·-·~--==== 
Economic Uses Study #6 also should be considered. The numbers o '--·· I Com. Topic Issue!' Sug. Sort 
free-ranging otters to be implanted with radio transmitters i~- { D 3 J{.JJ:, ?­
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. 

We have supported Marine Mammals Study #7 and urge that, an 
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 
is incorrect in the Plan: the correct numbers are seven 
respectively. 

3 

(p. 12~) \ 
and 45~ 

The two sea otter studies (Marine Mammals #6 and #7) shoul~ 
be listed as related studies under the following other studie~~\ 
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 oil 
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 prey. 

The USFWS should be included as a cooperating agency fin 
Restoration study #1. For natural resources which cannot be 
restored (e.g. dead sea otters), an alternative recompense should 
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 oil spillo 
in which oil has lingered in the environment for a decade or 
longer, research funds should be committed for a minimum of ten 
years to study the effects of the oil 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. 

n3 
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The economic val~ation of damages is a highly sign if icanD 1-c(f;_ ·-·,r~1-:Pic~ oi;'sl-~1~ 1)'-"s~-g~u·s;t-
aspect of the Plan, and we find the information provided about the ~ Q ~ 
Economic Uses Studies insufficient for us to judge the validity o _ _ _ __ ----~,~~-~.,.,.,.'T""""--
your approach. Economic Uses Studies #5 and #7 and possibly #6 alt'l I Com. Topic Issue Sug. -Rs;;-t=" 
relate to sea otters, and we request copies of the proposals_j (r-1 I _ (){ 1 
describing these studies. We would like to have the opportunitb I lO DO ' 
to comment on the specifics of these studies. We applaud the ~,r, ,.- -· - _________ -·~-

apparent intent behind .the "~tudy of Los~ of Intrinsic Values due --~/Com./ Topic/ Issu;~-su;: -~ 8 ;-;.t·-~,. 
to the Exxon Valdez· 011 Sp1ll" ( Econom1c Uses Study #7) . Th , ~ ( 

1 
--.1--y/, ~ 

worldwide outpouring of anger and sadness over the oil spill was l s:(e< /1 / 
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 
the entire United States (and perhaps in foreign countries, as 
well), because many of us "outsiders", as those who live outside 
Alaska are known, put a very high value on simply knowing that 
untouched wilderness areas and wild animal populations exist. 

We would like to receive a copy of the_draft restoration p;Jln 
once it is released for public review. We look forward to the 
chance to comment on the restoration plan. 

~ 
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FRIENDS OF THE SEA OTTER 
P.O. BOX 221220, CARMEL, CALIFORNIA 93922 
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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 level 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 i terns; 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; 

ilb ~ i ~:;. of r:t~If:io"J,P":ev"r~:Jes\h':, ~~~~~~~~ai~o~0~~i~~~r b~i~5 J. ·c~; · ... I.Tjii~"~·I;;~~ ~··s;-g ·1 Sort 
for long-term damage assessment (beyond Feb. 28, 1990). ls2t w':E 0100 I 

·--~-.1.......,-..J...-=---t 
We appreciate the opportunity to comment on the Damage 

Assessment Plan, and we look forward to hearing from you on the 
above matters. 

Sincerely, 

f) )( ,J?A(.__f~ 
_j'.}i_M<Z/v t. . 

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

Ms. Susan M. Lawrence, Acting Chief 
Branch of Permits 
Office of Management Authority 
u.s. Fish and Wildlife Service 
P.O. Box 3507 
Arlington, VA 22203-3507 
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HAND DELIVERY 

Re: Sea Otter (Enhvdra 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. In 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-

-r 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 irregular 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, oil 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
lization, tagging, blood sampling, aging (premolar tooth 
sectioning), and transponder chip implantation of up to 650 sea 
otters seems extreme and far in excess of the necessary sample 
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 problems). 

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 J 
may ultimately pay for this research, immediate funds will likely 
come from the American taxpayer. Budget information should be 
an intrinsic part of the application. 

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 
less stress on the animals. Such a study should at most be no] 
more than one-fifth the size recommended here (total capture of 
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, 
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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. 

cc: John Turner 
Bob Smith 
Walt Stieglitz 
Tony DeGange 

Sincerely yours, 

t2d::J~----Cf"_, 
Albert M. Manville, II, Ph.D. 
Senior Staff Wildlife Biologist 
Defenders of Wildlife 
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lS VANGUARD RESEARCH, Cultural Resource Consultants 
Post Office Box 635 • Douglas, ·Alaska 99824 • (907) 780-6287 

~ (g©~OW/~ 1)1 
J.4N ! 1 1994 LJ September 25, 1989 

Re : State/Federal Natural Resource Damage Assessment Plan 
for the Exxon Valdez Oi l Sp i ll 

Trustee Counci l 
P.O. Box 20792 
Juneau, Alaska 99802 

Dear Sirs: 

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

Froa Hay to August 1989 I was an archaeological consultant 
to Exxon assigned to a Shoreline Cleanup Advisory Team 
(SCAT) and worked in both Prince William Sound and the 
Kodiak area . 
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My concern is with the potential for continuing human impact 
on . .-highly visible and critically sensitive historic···, and 
prehistoric archaeological sites especially in the form of 
relic collecting and intentional vandalisa by individuals 
who have had increased awareness of, and access to 

Com. Topic ~bSug. Sort 

f 0 

archaeological sites in the oil spill area. 

' 
' 

·i'fOO\~D 
Perhaps the most visible and sensitive archaeological sites 
with the· . greatest ~~tential· for adverse impact are b~rlal .e·· 
caves and ': ·rockshelters· containing human remains. Everi'· with· ... 
interaittent ~ archaeologlcal monitoring one of these .caves in 
the veate~D ·.part of• . Prince Williaa sound '· vas ·~ .·vanda·).ized· .··· ·. . :: ~ 
during the ·. 1989 cleanup ·,. even · ·.- though · .. the . ··i-ediate t~site .··• ·. · ~ 
vicinity ·bad . been placed ... off limits to cleanup activitY,·'due .· _: .:·:: ·. ~ 
to the sensitivity of ·the cultural resource .. in ~ the · area ;;~: :.":-.:.:·~. c.:~\- ·-·:(.,,!:;_: 
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' ,, 
'l'be . state/Federal· riaaage Assessaent Plan· should : specificallY·;~·· 
address the _ proble·a of .. educating oil spill workers and · th~ ·- ~ ·C 

1 
.public of tbe .:.value, . both cultural and scientific, of: th_e?· · 

3
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arcbaeologlcal~altes in the iapact area, and of the · need for ·.. . J;<~ ~ 
continued aonitoring of the aost visible and sensitive sites · · ·-----~~~~~- ~ 
to evaluate the extent of human impact beyond the iaaediate · 
cleanup phase of the oil spill . 



VAN GUARD 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 oil 
spill cleanup. 

1. Education of all beach workers and supervisors of 
the nature and sensitivity of cultural resources c4o"ill~-'T(3';;r;.=22rs'";~~e~«Sug.l SJ_ort 
during employment orientation. Less than one 
minute of discussion of cultural resources in the 
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. Baseline pre or post-cleanup assessment of all 
known archaeological sites in the vicinity of 
oiled beaches·. ·1:'his should include. video· tapin<if.;;of 
the site condition, surface features and 
artifacts ·susceptible to disturbance. - Va-ndalism 
which appears to have occurred prior to the oil. 
spill should be carefully documented. -A sample of 
known sites was-documented and video taped during 
the post assessment· phase in·l989 but lack of .time 
did not alJ.ow. adequate base .line data to be·. ., 
obtained. at air::;·iimi;Jacted ·sites. · .·· '· ._, · ·· · 

. ,. .. . .,..,. . - ... ~. ··~·· ·:· .. "• . ..._;, 

,;.•. 

3.. ·Placing of' .'sigru( .. riotifying··. the public ·of the ~ ·.-.. .::. ~-... · *'·""""'" 

.. ·-~"- .·presence··of--:-a:::sensltive cultural<-resogrce and~·-.· :·. _._: _ _c_/_:~A_·.·_~:··:IT;pfcj~~ Sort 
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necessity for continued monitoring and/or other 
measures to minimize human impact to cultural 
resources on a site specific basis. 
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VANGUARD RESEARCH, Cultural Resource Consultants 
Post Office Box 635 • Douglas,. Alaska 99824 • (907) 780-6287 

. . 

5. Emergency collection and curation of surface 
artifacts in immediate danger of loss through 
relic collection or natural erosion. Artifact 
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 19. Thank 
you very much. 

Sincerely 

Robert C. Betts, Archaeologist 
vanguard .. :, Research· 
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Trustee Council 
P.O. Box 20792 
Juneau, Alaska 99802 

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

I commend the committee that took on the task of assembling this 
report. It was a tremendous effort over a very brief time. Hy 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 t o determine the 
complete effects of the oil spill but that these studies will not address 
the long term needs. I don't understand who will i f this study doesn't 
undertake this worK now. This i s a very seri ous 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 J 
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. 

2 26 

Comment 

The indication that the glaciers send icebergs] 
floating out to sea is erroneous. While they do 
contribute ice to the waters of Prince William 
Sound •. I have never seen reports of them in the open 
North Pacific. 
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Who in NO~A identified sensitive areas and when? I Com. T 1 "'"!" _ _.., -'" op c ssue Sug. Sort 

The "lines of daily advance"suggest that the J 5 3 Q/00 f 
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oil moved as a front which is inco. rrect. ~ '~~~~~~~~~~~~~~~ 

~I Ctm. TAio Ois/s,.D Sug. Sort 
I think that a conclusion is being made here about] Ill' L V r I 
the persistence of the oil that should wait until )11] 
the studies are completed. cy· T~io 

1
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Prince William Sound is being identified as a ~~ ~~~~----~-~vy--~--~--)l __ _. 
fiord/estuary system. It is more 
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like an inland sea with throughflow. Water moves 
___ _,--!'-.-~-r-,-y--r-r-r""r'.-r-tn through Hinchinbrook Entrance and out through 

ntague straits. It is flushed by the largest 'I c;,m·j T~pio biJ{[tssune Sug. !2 
:s 

0" 
SD 

shwater system in the United States, the Alask l> l-
1--~1-+~-H-+-+-+-++-11-+t~stal Current. This is the reason for the 
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15 14-15 

16 8-9 

16 30+ 

20 4-5 

20 18-20 

20 26-27 
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transport of the oil along the Alaska Peninsula. 

Once again the lonq term effects are mentioned. 

It is concluded that certain areas are fouled by ~ 
qefore the study has been carried out. Why? 

The pathway through which pollutants reach the 
resources of concern in included in the Type 8 
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 
oiled 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? Oil 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 
questions 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. 

Again the~istribution of spilled oil in space and 
time---fs emphasized. 
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Ongoing natural fluctuations in the physical ~ 
environment need to be considered. ~ r~:t~ 
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Fortunately, there is a lot of physical 

3 oceanographic data available for Prince William 
Sound, but unfortunately it is in raw form and not 
analyzed since it was "bootlegged" on other 
programs. 
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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. 
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30 

35 4-5 

35 14-15 

35 24-25 

37 27-30 

2-3 

Once again, 
the spilled 
determined? 
determined. 

what is or will 
oil and how was 
It sounds like 
Who did it and 

be the maximum extenjof 
it or will it be 
the extent is already 
by what criteria? 

~hat consideration is being given to reoiling ofu te 
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. 

I agree that the geographical and temporal extenjof 
the oil spill is an important aspect of these 
studies but I question whether the methods are 
adequate (see below). 

While aerial surveys were SOMETIMES adequate duri~; 
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 , 
patches going to be tracked? 

I cr~· 
Com. 
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Once again, why are only the regions west of PrtJ·nce 
William Sound being considered? (I realize that 
this is an antsafa.) ~ 
I don't know of any oil spill models that presently] 
can accurately determine the extent and volume of 
the spilled oil here. They also will need 
circulation DATA as input. Also, all beaches that 
might be impacted cannot be sampled. ~ 
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43 What is the rationale for selection of 1, 3, 5 and ~ ~. Gam ·1 Topic. Issue 
meter depths? These sampling depths should have J I) n () s_;rt I 
bee·n determined from physical (pycnocline depths) or j.?'lt?'\ ~ /~30 ()(.; 
biological (euphotic) factor$. -""'"""'-·""'· ......,--..:;,..;;_;;......J..--J....:..::::..J 

Sug. 

44 The benthic study participants need knowledge o~fhe 
deep water,/circulation, that is, where the 
subsurtace,......spilled oil is going. · 

_./ .. 133 Topic Issue Sug. 

3 l/;:<~0 
48 Once again, why are the studies limited to Unimja 

Island to the west and why are no habitats east of ~~~ the sound included? 

55 How will physical factors such as circulation a~ 
water mass anomalies be considered as they influense 
the fisheries? Both studies 3 and 4 suffer in t~ 
aspect. · 

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 
and other·biota. The discharge immediately after the spill was very much 
below normal and influenced the spread of the oil and could have had an 
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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-"'r"'t-i-1.._.., 
(907) 474-7835/ 

7)__. c. 
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Trustee Council 
P. 0. Box 20792 
Juneau, AK 99802 

Dear Sirs: 

Box 81369 
Fairbanks, Ak 99708 
27 September 1989 
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Thank you for the opportunity to review your draft "State/Federal 
Natural Resource Damage Assessment Plan for the Exxon Valdez Oil 
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 Oil Spill). 

I was very glad to see these important topics included in the J 
draft plan. Both the proposed studies appear to be reasonably 
well conceived and practicable. Lacking specific budget 
information similar to that provided for other of the assessmen~ 
studies, however, it is impossible to judge whether the costs of 
these efforts have been estimated in a realistic manner. In th~~ 
final version of your plan I would like to see separate budget___J 
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 
the assessment of effects upo~prehistoric and/or buried cultura 
resources. I hope that d~ages to historic-age surface remains 
and structures will not be overlooked in the final assessment. 
Second, I would recommend deletion of the last two words on p~~J 
201: "or replacement." While some degree of restoration or 
mitigation of effects may be possible, it makes no sense to s peak 
of replacing a nonrenewable, irreplaceable resource. 

Sincerely, 

SEP 29 '89 

. A IT-PAO-- tn'ls 
--r~!;~oll<. - -·-- . 

_,_ i .. ~.tmvaldc 
"'J.e.rr.~ ~cs n :-·-·-. ·-· Katherine L. Arndt 

_·- ···I t-H I:if;V 
fr.r.c 
LP.r~on 

Svm; 
L--'"' Unt~l:l~r.n 

Williamson 
L 'r'I!!JLL. 

Fila 
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Trustee Council 

Juneau Alaska 99802 

Mrs. Nancy Rott 
Box 1428 
Homer Alaska 
99603 

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. 

18 

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. 

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 

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 

Com. 

\ 

I now feel helpless again to help ~bese poor creatures who are at our mercy. 

!beg you people to please let;___.these 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 have 

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. 

~ 
c: 

m J 
~ 

loj~~> !~ ~ 0' I N I ~, fiJ I~~~~ ._, ~ ~ -~1§1_: 
~ l~ ~~~ ~ Cl') 'f~· •:: ·,-, •M 

~ I~ , . 
·- . 

Respectfully yours, 

"~\~ 
c;( J I . -

EXXON VAL.UEZ Oi:. St-'llL 
TRUSTEE COUNCil 

ADMINISTRATIVE RECORD 

Topio Issue Sug. 
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Council 

Alaska 99802 

Mrs. Nancy Rott 
Box 1428 
Homer Alaska · 
99603 

.33 ·' 

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

ther lovely sea creatures from Sitka up to Norton Sound. 

It makes me feel very sad that our wildlife are going to have to go 

more trouble than they have already been through bec~use of the 

estructive oil spill. 

Please I hope that you will reconsider your Animal studies on 

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

Can't you use samples from the dead ones you find on the beach 

let everybody know that it is very important that they notify you when 

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

I have felt so helpless through this whole devistating oil spill 

feel helpless again to help these poor creatures who are at our mercy. 

!beg you people to please let these animals recuperate and get back to some 

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

ves being turned upside down~ We couldn't i~agine how horible it must have 

and might be for these creatures. 

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

sea. Compassion is something to be proud of and to honour. 
J' 

Respectfully yours, 

"~\~ 
11(1~-~ 



Trustee Counci 1 
s:J.O. Box ~0~9~ 
Juneau, Alaska 99702 · 

Dear Sir, 

Mr. Richard 0. Dede~ick 

P.O. Box 308 
Kasilo~, Alaska 9~610 
Sept • 20, 1':189 

1 am writiYrg iYt regards to the scie"f"ttific research c•r• o50 
Sea Otters; MariYte Mamrnal l:3tudy b, tc• be· caotured, · drugged, 
tagged, blood ?ampled aYtd . iYtJected with subeutar.eous 

trartspoYsder ehips. Up to 215 rnay be suy·g1cally 
irnplar.ted with_ radib\ tran~rnitters aYtd . a · biopsy of visceral fat 
will be takeYt for to>ticity aYtalysis. (per-·rnlt :t+ 740502). 

The ultimate ObJective, up here iY• Alaska after tt"ds 
devastatiYtQ c•il spill, is the restoratioYt of the ecology of the 
effected areas, aY•d to assure YtO more oi 1 is spilled. 

I caY• see Yro JUStlflcatic•Y• of this kiYtd c•f study tee C•Ytly 
furthur 1rnpact the already ai liYtQ Sea Otters ir• the affected 
areas, aYrd irnpact the fortl\Ytate CeYtes whc• were Ytot affected at 
all. 

To inJt..\re aYt anirnal to make the assessmer-tt of iYtJUry tee 
the aYrirnal shc•ws iYtcornpeteYrce aYrd ip,YroraYtCe. This type c•f 
coYrduct has beer• the Ycorrn duril'"tQ this disaster for roost all 
Federal a'l'ld State agencies, arrd I am very disappoiYtted aYtd 
embarrassed at what I have seeYc • 
. . . ,~':. To· · furth~r . thfs·~- type··· of activity· ·o..-ay·: adds· "i'r"rsul t to 
il'"tJury. What has happeYced to h1..1maYt digY"sity. What has 
happeYted to bema fide research, where hurnal"ts retail'"r their 
dign1ty at the same t1rne ·ga t ntng astounding information. 

This type of irrv_asive research aYrd harassrnerrt wi 11 c•rrly 
ga1Y• us liwi ·l.ed kYtowJ.edge to questic•r•s wnich al"e right. 
before our eyes. Whicn the s~a Otters snowed mapnific1ently 
wheY• they gouged their owr-r eyes, aY'rtl chewed otf the er-tds of 
their firtgers. 

P1e~se ~-tc•p th1.s t--::-•·r ·r·-:··,-. C•T da·~; ;::, C"'"o.i lc-ctio·f"r. l'tt.t -: ·-• .-.~:· 

mcn .. •E'Y tc•war·os research of cc•nta i Ycer i ;::ed c•i 1 trar-rsocer·t, ccr· 
restockiYtg Sea Otter habitat. 

The F-ish and WildliTe Service has got to prceve that they 
are the protectors c•f our wilolife. This reseaeh pe·l"rni t 
prov~s o~hPrwise . l t pro~es th~ ! ove ot mo~ey . 

We request that you deYry this study al'"td 1 f yot..\ Yreed mc•re 
iYr·forrnat iol'"r to base your decisic•Y• we request a public heari YtQ 
to be held in affected areas of. Alaska and Washington D.C. 

ThaYrk-you for your c::emsi derat i oy'" · · · 

cc: 
. •· . . :;~. ·, .. ;_ .. _._: ... ·f~t.f·.:·. ~, :.· i.: 
CoYcgressrnarr OoY• You""llf .· . , 
Sel'"rator Fral'"r~ . Murkowski · ·. · 
SeY"rator Ted · $t@vena·· ; . .".~ :. ··. ··-·; ... : 

1 ' • ••I-. • t ,: 

~e-eideYrt be~g•L Bu.n{:.·:)._. :~ . -• 
·:-:;. l~.; ":·.· . ~ - ~. '. -~ ·.:·~~. · :-.~.~.-~.~~.I~_-.. ~·,.~:· . 
. ll':a.. t•• 

Si·f"lcerely, 

' •. 

' ; 
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J~~N f 1 199~ _, 

EXXO~ ·~;u.ut:Z 01: .. St-IlL. 
TRUSTEE COUNCIL 
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Trustee Council 
P.O. Box 20792 
Juneau, Alaska 

Dear sirs: 

9980? 
i 

rr~~~~~e:r 27th 1989 
I 

Thank you for the opportun ity to review and comment on 
Economic Use studies Numbers 6 (Subsistence) and No. 9 
(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. 

rm~©~uw~roJ 
JMJ t 1 1994 L 

EXXON 'iALOEZ OIL Si""llL 
TRUSTEE COUNCIL 

ADMINISTRAiiVE RECORD 

With :regard to the subsistence document (pp.196 -19 7) I wil~ ~ Com. To;::o Issue Sug. s:t 
only note that the objectives appear to be very ambitious and f ~ ~ 
that the work plan lacks the specificity found in other plans in !.~~~r·~~~~~~~~====~ 
the document. Absence of a budget projection is also puzzling.] I Com./ Topi . l I~ 
What, specifically, is the anticipated investment of effort to (} Qo ssue Sug. Sort 
be? Will all named communities be dealt with (a Herculean task ) t- ~ 11 
or will a sample be drawn? Objective A (literature :review) :] i ~ 
crucial, because this study must build on previous work by the I Com./ Topic/ I 
ADF&G Subsistence Divis ion if meaningful :results are to be 2 I 8~~t~Sug. Sort 
obtained in the time available. In Objective c the phrase ~~ Zao ~ 
"changes in subsistence use through time" is undesirably r~-~~-~-~·· :r~~~;;~:;;~~~:::_ 
imprecise. Are we speaking of before and after the spill, or is ,

1
Com. Topic Iss 

a longer baseline intended. The question of budget and level of , '7 '? ue Bug. 
effort must be forthrightly addressed, otherwise this necessary ~ ?. 
project is 1 ikely to get only the scraps from the table, a Com./ T~ ·-· · -T--
clearly unacceptable outcome given the human needs and costs 5 3Pio/Issue~sug 
associated 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 
work is very real, the plan/ again lacks specificity and there is 
no indication of the ley.el cf effort anticipated and, unlike 
other plans, no specific estimated budget appended. The probable 
outcome of this situation is drearily clear to me. If 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 and' / ~ I T.3op1o 2Is1Jsu~e~ )Sug. 
necessary. Much of the methods and analysis section is 

1 undesirably vague however. The use of the term "model" in the 
first paragraph seems inappropriate to me. In 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?J will be conducted" is too vague to provide 
a basis for planning. --

The second paragraph is considerably better, although one:-J I ~m. ~~p1c/:S8~8J Sug. 
wonders how artifact los~ oyer time is going to be monitored i n { ~ ~ 

Sort 

Sort 

\ 

\ 

\ 
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the brief time available for this study. Baseline (in this easel 
pre oil) data are badly needed, indicating that any sites for 
which such data is available (if there are any!} should be -
included in "the sample." I lack optimism that many "s cialized 
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. 

A final factor that badly needs consideration and monitoring 
is the impact (if any} of oil cleanup activities on sites. If 
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 archeological sites will be an 
interesting one, breaking new and controversial ground at a most 
inauspicious time. 

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

Thank you again for a chance to say my piece. In the 
interest of getting these comments in while they will still 
perhaps 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 

!i&~a~,v~ 
P;pfessor of Anthropology 
University of Alaska Anchorage 
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TMUJtee Counctl 
P.O. Bo:c 20792 

uneau, Alaska 

Dea.,. counctl: 

99802 

P.O. Bo:c 658 
Home.,., Alaska 99603 
Septernbe.,. 27, 1989 

). .. --· _,,., .. . .......... .. 
I am a cttfsen of Hou.,.1 Alaska1 and co77ment he.,.efn on you.,. Publtc 

> _____ .. ·---·------·Re'Dtefii·Jnta;tt- of--tM-·•state/l'ederoaJ.- Naturul Resou.,.ce · Damtlge ·Asses87Mnt Plan .. 
) fo.,. the E:z::z:on Valdes Ofl Spfll " of August1 1989. Jlo.,.e specfffcally1 I ............. . 
, · · -· ---- ... .. .. a4d;.ess· · Nii.,;t ;;s ·· Niiiirno.J. s .. stiiilii' Nuiii.be;;-6 ·r iiiis .. 125:.;i29T wfth. -r.eua.ra. -to Iin.iXiCt:--

. __ .... _______ on_ the Sea. Otte.,. ... .... ·---·---------------··- _____ . _______________ ---·· --------·-- .... _________ ... ______ . 
) . 
) .... ---------------- .Du,.fng- Ap,.fl-.4:ugustrl9891 · I waa-ht.,.ed by ·E:r::a:m to monfto.,. datly ­

otte.,.s br-ought tnto the Valdes Rehabtlftatton Cente.,. (Ap.,.fl- une) and 
)-----· ______ ..... o.1mlof. Bay Rehabflftatton ·cente.,. f uly-August);·---The -;oehQ.bflftat.fo'1i- · 

pr-ocess ruas grouelfng all st.,.essfp) to tw'ottil.,.1 and _was_ used. mo.,.e fo.,. .. 
} ................. .,.88ea7'Ch than healing an ofled otte.,.. _(Jf the 2-1/2 months I was tn 
L Valdes1 only one .. out -of many gave bf.,.th to a lfve -pup, -- all · othe.,.s betng 

stfll-bo.,.n. Thfs says a lot about human tnte.,.ventfon wtth sea otte.,.s. 
, It has ·been p,.oven· fn· .,.eco.,.ds tft1tough necr-opsy/autopsy .,.epo.,.ts that 
) st.,.ess to the otte.,. causes ulce,.s1 mouth lestons, and fn 1TIIlTI.Y cases death. 

bu Lllc 

-E-XXON V'ALOEZ OiL SfrllL 
TRUSTEE COllNCil 

·ADMINISTRATIVE RECORD 

Com. Topio Issue Sug. 

t ~ /~09 

;). .: ... ;. . 'l'he' ,._e~bii_ftatfon p:,.·oc~ss had ~ s pros 'cuid cons. and stfll i cannot. say 
.· ... :_,___; ____ __ :.._ __ r.rtth.conufctton_tJnt...tt.:.JtUB-.the...:.bes.t-thtng~J'o,._the..:.o.tteJ!i-BSPeCtallY--------------·-- -• 
• \ fo.,. those .,.ehtJbflftated otte.,.s who have had suT'gfcally tmplanted 7"Cldfo 

j 

) 

) 

i tr-ansmftte.,.s. These otte.,.s 1 lffe wfll neve.,. agatn be normal o.,. "fn the 
wfld". I have watched and lfstened wfth angufshed hea.,.t the p.,.ocess of 
captu.,.e1 druggtng1 holes punched fo.,. fl fppe.,. tags, e%t1"aCtfon of mola.,., 
fmplant su.,.ge.,.y fo.,. tr-ansmftteP'B1 wfth the stmultaneous sc.,.eams of 
deSJII. ,.,. and fea,. of mothe.,. To.,. he.,. pup and the c.,.fes of otte.,.s .,.eachtng 
out to tllt.,. mate o,.· bond.tng pa.,.tne.,.. These 7TIDlTtNlls do have fntense feel tng 
as a human would have ff thef.,. young we.,.e to have a same p.,.ocess tnfltcted. 
When the .,.esear-ch boats of l'tsh and Wtldltfe go out fn pu.,.suft of the 
otte.,. fo.,. ,.esear-ch1 ft wfll f~ltct st.,.ess and ha~ to the specfes tn the 
nO.me of .,.esear-ch. Thfs .,.esea7'Ch wfll not benefit the otte.,. as much as 
the "sctentfst". 

Specf.ffcally1 I oppose the tntented .,.esear-ch fo.,. the followtng .,.easons: 

1. The method of captu.,.e ts by tangle net, whfh .,.equf.,.es a long and 
haT'd chase by moto.,. powe.,.. It fs ert.,.emely e:r:ha.usttng and du.,..,.essful to 
the antmal. When tn the net1 they wtll st.,.uggle wtth ert.,.eme st.,.ess. 

2. Druggtng can cause alle.,.gfc o.,. .,.eacttve effects, and tn n.,.evtous 
cases otte.,.s haved.,.owned when put back tnto the ~te,. afte.,. the .,.eve.,.sal 
d.,.ug z.JO.,.e off. 

:5. Chances of abandonment b.l/ mo the.,. ts ert.,.erne 'Whe.,.e he.,. pup ts 
caDtu.,.ed1 taken f.,.orn he.,.1 and she ts unable to .,.et.,.teve he.,. pup tn a 
sho.,.t pe.,.todo.f tfm.e. The pups wtll not be weaned, aee sttll Dependent, 
and would have ext.,.eme dffffculty and dange.,., ff not tmposstbtltty1 su.,.vivtng 
on tts own. 

Ol 
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T1'ustee Counctl 
Septernbe1' 271 1989 
Page Tluo 

4. Su7'gtcally tmplanted transmttte1's and transponde.,. chtps ~111 
------ ----------··- -adverseliTaffec·f 'th.e o tt·e.,. fo.,.-- the .,.est of tts. extstence, and ts tnvastve. 

--------------···--· ·--- -·--·--------·-------·---·······--·-----· -· --·-------- -. 
5. The TWJnbe.,. of captu.,.e otte.,.s ts e:r:cesstve. 

------------------------ ------------------ -

'i'he1'e ts a dtsc.,.epancy tn the TWJnbe.,. of otte1's being used fo.,. t11.s ________ h. __ _ 
·---·---··-----·.,.eseareh;·· In·-thtrAsiiessmerit,--tt.ts stated t1iO.f up to 100-matu.,.e females .. 

tn otled, lOQ_matl!:..,._~ ___ .f.f!'!ll}.J.~l! _ffJ._ unotleti., 50 dependent pups tn otled and 
------------2$ a:ependenf pups tn non-otled a1'eas ~111 be tnst1"U111.6nted ~tth radto 
______________ · _____ t-r.ansmttte1's. to. docwn.ent. su.,.vtval and- dtspe1'sal. -·· -'tsh & Wtldltfehas · 

been granted a Pe~tt to research 650 Wtld Otters. Thts fact ~s ommttted 
-------·-ft'Om·-you.,.--:Assessment;-·--Such o11U1itsston··seem.s to-··· cover- up-'o~·~in.tntiii:tiie- the-·-· ·----·- -------·----- · 

~ / 

full and b7'oad tntentto_ns_of_!j~_h._ __ & Wtl_~~tfe _arut_t:rye exten._t __ to __ w_htch _ .. ---··--·-·-----····· 
------·-------re.iieaiociL1;)1J.]]je--perfo:,..;ned·. Resea1'ch on 650 Wtld 0tte1's ts e:t:{fesstve. 
-----·-·--··········Addtttonally, .. desptte.T'equests fo.,. publtc hea.,.tng on thts matte.,. befo1'e 

the Pe~tt was tssued, thts Pe~tt was approved ~tthout app1'tsal of all 
pe1'ttnent facts, data and tnfo7'nUJ.tton, and should be null and votd. 

He.,.e we··a.,.e, spendtng so ··much money on 1'esea7'Ch and negiecttng the 
t.:·--:.· · ... :_ -.· · ·"; 1'eal ___ q~e .fJf _co71qe.,.n. Jfe should. bette.,. be. using thts money: to .ftnd . 
-- ----- ----- · --·aiie.,.nattve methods of ene.,.gy so that ~e are not so dependent on otl, 

.) 07' to tnsttgate otl tanke1' legtslatton so that ou.,. ~ter~ys a1'e more 
p1'otected, and ho~ ~e can tmp.,.ove otl sptll clean-up technology tn the 
event thts should happen agatn. 

The1'ets no money value one can put on a ltvtng animal tn the wtld; 
tts tnt1'tnstcvalue ts p1'tceless. We can best help the otte1' by keeping 
tts envt.,.onment clean by not fouling tts ZtXLte.,. wtth otl and trash/~ste 
than by cutttng them open to lea1'n more about them. Its a value system 
mo1'e in ltne ~tth ca1'tng rathe1' than destroying. 

. .--------- -------· 

With hope,1Jv.-n &A 'B
6

{AJ"'r; 

Nan~io~ r. 
The attached Petitton was ci1'culated for 1 week tn Home.,., to get an 
tdea o.f how many people were aligned with my conments aboveo I give 
them to you for revte~o 

cc: The Hon. 'I'ed Stevens 
The Hon. !'rank Mu.,.J-ro'll.Jskt 
The Hon. Don roung 
u.s. Ftsh andWtldltfe, Washington, DC 
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The Trustee Council 
P.O. Box20892 
Juneau, Alaska 99702 

To whom is involved in the damage assessment plan, 

• . . 

• 

~i Du Lflv -. 
~ 

t 
··~ J 
:~ 
.; 
.I 
'• .. 
j 

Trustee . is defined as one to whom something in entrusted." 
Your agencies are entrusted to care for the health of and protect -, 

Com. To~io Issue Su11. Sod 
I our wildlife populations. The studies pertaining to Marine Mammals do not_j 

do this • . !£ you managed your budgets properly you would have enough money 
to perform your positions properly. we need enforcement out in the fiel~, 
not this invasive surgery, and these studies to create jobs and bring in 
Exxon money into your coffers · 

THE ACTIVITIES PROCEEDING IN PRINCE WILLIAM SOUND MUST STOP 
IHMEDIATELY TO THE SEA OTTERSAND THE SEALS BEING KILLED, in the 
name of science. 

The Fish and Wildlife Service and the Fish and Game Dept. 
have got to be under more control. These type of activities condoned 

J 
by these agencies and· done way out away from public view need an unbiased 
group who are not in cahoots with these opportunistic self interest agenc 
ies. I need a detailed justification of why you people feel justified 

._, 
in doing these kind of detrimental studies. If you make money on 

~ 
.. . ,. 

/l~O 

Sug . 

I 

Sor t 

I 

this information you may or may not gain, i request a detailed Com. Topic Issue Sug. Sort 
statement on where the money goes, and to whom, and proof that this mo 
does indeed help out the impacted environment, not budget the researc 
further torment of Marine Mammals or Terrestial animals. Or budget 
the beaurocrats sitting at their desks making biased decisions when 
they rarely get out into the disappearing wildernessto see first hand 
effects of these decisions. 

ney 
her 

t he 

The scientific community has to open the club doors to concerned 
and rational people of the United States, and include the emotions of 
people to gain a well rounded balance of ideas as our Democracy proclaims 

Use this damage assessment money more wisely to protect us 
against another oil spill. We are all well aware up here in Alaska 
that this impacted our Wildlife, and will continue to impact them as long 
as the oil is still .. it\ the water and on our beaches. 

Demand a bill be passed now without further delay to assure us of · 
this. Use the data you have already before you. I'm certain our 
court system isn"t so ignorant that it can't see the devistation. 

If it is 1we need a new court system 

. ; 

cc: Emanual Lujan, Secy Interior 
Senator Stevens 

·'f· 

With kind R~gards, 

OJ-;~~·. 
Bo)( . : -~_t(bSY. 

3 

· .. · 

· .. ·.· . 

... . ·· 
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EXXON ;·ALOEZ OtL Gi"IL~o. 
TRUSTEE COUNCil 

ADMJN.ISTRAiiVE RECORD 

_..J Senator Murkowski . i .• . . 

Rep Don Young . . ·>>< -~~.~~~~tJ. . 
. . . -

-·· 
. ,· . . . 't 

-~-~ .... J;& .. .. .-'.J, . ,. 
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Sug. Gort 

0 

.· ... , . . ·.• ... ... . .. .. ... . ... ·i, ·,v l : .. .. ~~ .. , 
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.,.. . . - .. . -

;'· ·.;~i~ .. 
Dlr-.;::tor, Fish and Wildlife Service ! . ·~. i"t, .( .t- ~~~ -:., 

,..;. :>. ;·:=-it·~~ !'1r. John Turner .. :.~·:":.: ... ··.,.:tt~~~ 
Office of Management Author1ty ·. +3.::~:.f~~ 
8·)>-: 3507 .. ,. /.::~t~~~~~~-·.:lng~~n\\nrc:: r:·\ 
.A.r1ington, V.A.. 22203-3507 ···.nr LS~~.r::;u '~ (£; J~ 
8e.3r Sir, · . .-~_:.~: .. - · lJ:!! 

DommiOn, as described m Websters new world dictionary states: .-_::;:: .· JAN 1 1 1994 ,. 
;'·~: l e or power to n.1le; sovere1gnty. 

-:-~·ie Dominion of government has rule or power over the people, imagtne 
-~ - ~·: .:-:-e ~·.acl been a nuclear power plant explosion, and radiation had been 
-:-:·:.:·,-,: ~tw:-G over a 200 squar-e m11E area, and a certain faction of thts 
:t:, ·-.- -:- ··nrn~~.: who ha,j been destgnated the protectors of the people. Th1s 
;:·.:· .• ;, ,:; f : ::.:-government, c:ecided to do experimentation over 1ts people to 
~ ~= t ~ ')i' u·~e effects of the rad1at 1on over an 8 year per1od. The people had 
:·.:-::··. :::a·:~v t·urned by tr.1s and were highly impacted mternally as well as · 
-:- ·~:-:·:·.a;~':· 7rteir gar,jens and 11ve stock. were contam1nated by radiation so 
:- -:-:-·, vv'hat ~~~ey ate was t·:.•:i,: Durmg the f 1rst stx months following this 
·.· :·:~: :, :.:-:- :~,.:,.jsan.j·; o; p~oc·:~ dted, mothers and fathers watched their 
:··.·: :;·er: ;:;.:-. Children were abandoned by their dead mothers and left to 
~:3:·.r~ tc o<:oatr. Ne1gnbours watched each other suffer and or dte in great 
;,7::~. a:-iC :.uff~ring . 

;-r.~9:r,-= ~hat the government decided to do experimentation over these 
::· ·:<<·' .:- v:~i ~ 1 r: they vir:re st ~ n just barely recovering yet dotng the best they 
: .: _·.: :.:. :ega;n some semb1ence of normalcy even though the disaster was 
::·· : ;,Jr~ 1r!'~ close around them. Imagine if the government decided to 
... ~,.~ .. ,' o:-rtar,~ 1y capture women against their wi 11 while they were out 
r -:--:-:-rv :: :·.·:·~Pi ng and snatcned the ch1ldren off the playgrounds while 
:···-:-· :· :·::·:<~·:er· s were watching and sceaming to them 1n horror while the 
:··:. :.~r e;·, crvec out to ther.-, for help. The mothers would be captured and 
··.;:.::-:?Jii•-2·:! from protecting their· young, one of the most powerful instincts 
: ;·,,~ .. "~ ;·, to :·;·,ar. or beast, to watch the barbaric, painful treatment their 
:·"" :;:;:·1n9 ·would go th~ough. Thts government who had decided on its own 
: :.;:·.;.::the ·jefinitfon of don·union to mean unlimited non restrictive pow~r 
~ ·: ::.:·:: .. :.:-.:- ·~ with any type of behav10r 1t deemed necessary. This : 
;:-~· · ~··:yr,en~ who was designated tile protector and was thus named after 
:r:.:- ;:-~:-ople . This government who were paid to be the guardian over the 
~.e :: ~ :e Ttli·:. certair. faction of the government decided on a certa1n 
;·7(~ntage of the population to be their victims. Half would be dependent 
·:-:-::~·~rt-n wr,o needed to be clothed fed protected and taught the ways of 

....~·~ 

: 

E'XXON 'fAl.OEZ Oil Sfillt. .. 
TRUSTEE COUNCIL 

ADMINISTRATIVE RECORD 
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~~·~e ·Norld. The other half would be women in their prime reproductive 
.·:-::::··.:. . .A. ·small percentage would be men. This research group forceably 
~·1 t-: tt1ese innocent c!1i1dren down, drugged them} pulled their teeth, 
;)L;;·,ct;ed mch sized holes in between their toes, making some ·individuals 
:.:.~ .':: profuse1y.,and subcutaneously injected a penci1 sized transponder 
:_H-. ttleir ·skin. 100 of thE:se children went through a surgical procedure 
·,_.v:-~eteby a ~ransrnitter· tt1e s1ze of a quart s1zed milk carton was placed 
:n~o tt·~e at)ijornen free floating with the other organs. The mothers 
·:.(:·:-arne•j and sru9gled to reach out to rescue their children.They saw 
::-.-:::.:· :::3t:::-·::. t~1ood being shed to satisfy only the gnawing hunger of greed 
:F.::····: 1·::1 ·:uriosi~y cf this certain faction of the government. Two 
: .. ::< -:-: ·: ~ 7 at ·wa::. cut ou~ of the cr1i ldrens stomach before being sewn up 
~;·,~- : •. _;~;~\ ~(liX 1ayer·s of tis:;ue. Over 100 ml of blood was draw~ from each 
·=~ :;.~:;:; ct·,\]tYen. sornetHY1es after continual holes had been poked into the 
·-:-T: ar,.: r1ecks of these children and women in search of the veins. 
::. :-:-:~ ·.ia;; 'i ~:-~e vi ct 1ms wouJ,j be released sometimes to die of 
=·~';Y:t:,1i.:at:r:~ns sorY,etimes :o go through painful recovery unable to live 
··,,:.~·:·.-a:\ ause of this heavy block of equipment in their abdomens or 
:~.~ ;:::a;nf·.i: p:astic tags which had been pushed through the wounds of the1r 
; :--:-~ T~-,E: .,Nomen of reproductive age who were instrumented w1th these 
;-c,: > :::ar~on sized transmitters would undergo extreme pain during 
ir·,~~:-i::)u:·::.e because of this huge p1ece of equipment in their abdomens 
ou:.t~,mg against u-~e otr1er organs and as they got pregnant and the fetus 
·~t~\v u·1e uterus would pusr, up against this thing causing great discomfort 
a:-<; .:JE:forrrnties of t!leir child due to the foreign object. This wasnt the 
t-·-,~ ,:,r ;·:, norror· for these victims. Again and again at any time during 
:t'~~ ;·;ext s vears of tr,eir 1 ives, they would be yanked out of soc1ety and 

·~·=~ ~r: i -:. e::.<trerne treat:-nent of capture, b toodtak i ng fat chunks taken, 
a;·,.J t tr, ~·uning. The transmitters would never be removed. The 
·~·Y·,::r-r~ment 'Nould receive money for this research the people would 
r·.:<e1,rE- nott"ling but the pam} agony) stress, and the knowledge that they 

;-,c.t cr!1y t~een impacted t•y the explosion but by the continual surgery 
a•-,:~ :.·:ier,t:fic.res~.arc;h which was to prove what the vtcttms were quite 
;_1v· ... :?Jr-~ ,:>f ali·eady. Tr,at they r1ad been impacted by the explosion and 1t w.gs 
,~,_.::~ •1<:-t:;rT!ental in more w.ays then Just the contamination caused by the 
;·.;_::'ear e:":p1osion. Tt·1ey also 1earned how t~e word dominion had been 
;:-~~:·:·t~·:1yE-·j and defined by a certam self interest group of the government 
~·: ··r>:·~::~r~ ._;n11mited, non-restrictive power to proceed unquest1oned w1th 
~":·,: : ·/~~e c!T activity tr11s certain se 1f interest group had deemed proper and 
necessarv in the name of science. · 

I 

i 



, · .... ;-

·~. ,;:;if~) 
~~11·s account is an analogy pertaining to the conduct of Fish and 

.-:-~·j::fe ::.ev~ce over our wi1dlife in Alaska. You may feel that this account 
: _ .:.··,-,:)~io:~a; or e:x.cess1ve ar,d tr1at iS exactly the point. The conduct of the 
··: .:.:::-:?Jr·cJ-, 9"'::;up c-f ~;-,e Fisr~ and \\/:1d1ife service is totally unacceptable, 
:~:·;c; •Jros·sly E?.xcessive. it raises em(;tional, et!r1cal, and philosophtcal 
.J:_;.;.::.~wn~. -..t./rdch need to be brougr,t forth before the American people . 
. ·,:':~~- ·t ~~·:·,,)tions, an,j ethics on tr1iS eartr1 the human being would be but a 
, .. :-:-:- :::~:..:.~. ··i'/r,at a sr1eer pity u·1at being emot10na1 is downgraded in our 
:.:: .. : ;::;~/ ... ;.,e jLiSt1fications of trds proposed program to captue and 
~;:,;·:·:"~en~ (S.o Alaskan Sea Otters is vague and shows a total lack of regard 
7..:;;· tt··,e true victims of the oil spi11, the Alaskan Wildlife. 

~--~:s program is just a ploy to steal exxon dollars or draw ~uch needed 
uS ~reasury dollars for a useless study which we already know the 
answer to :ne questions searched for. Are trle Otters impacted by the o11 
sp; l1 Open your eyes Fish and Wildlife, the evidence has been daily 
poi"trayed in 1ts horror. To continue with additional horror and impact is 
c:r-irYiinal and totally unacceptable. 

S1ncerely, 

7-/~du.~ 

.,.:·· . .:. ::.::;::~: or transrn1tters are 1n proportion to the s1ze of a ch11d compared 
·. ~ : ~-:- ::· :::: , a pup. Tr1e 1enq:h c·f vears 1s due to the iength of time an 
:- ··.:.:·· ; ~.,:.:;.;:: . • -·f'tr'l1"HI~rP.ti tr1 3 1"'1!Jn(J':::ln 
- .. . -- ... ·-· 'r""._, .... - ..,"-/ I ' '- • • 

. rra.r;k lf'oif 

·'· 
···/'.~ ··:,~-i\ 
· . ...-: ~ . .J 

; • • ~ ,.,· jt-
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Trustee Council 
Box 20792 

· Juneau Alaska 99802 

. . . " . . .. : 

·near. Sir or Madam, 

.:.andr .::, Thomas, r1 .D. 
Jakolof Otter C.em~r 
?.:d r"'iount~j r: 

V1o :-iomer · . . ~r. .. 99~0 .3 

9-15-89 

t think that abd?minal implants of radio transm.it~ers rlint~1 t~re~ se~ .. ot!e~;· w~~ v:~~e~:o~;~.~i~.s~ ~! ... :. ~e, 
Exxon Valdex 011 SpHl and who have been rehab1htate~ ar ... "·~cu . r .. n,.y 1 .. J .h, .. ..... _, .... _ J 
rele~sed should stop. These wild animals are being transformed from victims to re~.~·~r ch 
specimens for Fish and Wildlife Service of Alaska. 

Surgical implants are deleterious to them physically because of intitial r isY.s incii.Jding 
infection and long-term risks including inadequate physica~ e::.ssssment folloW-i.JP and pj-:.:.:tde 
fetal death if pregnant females are in~dvertantly implanted . 

. 
The 1mplants are delertous mentally/emotionally becau~.e of incre.5sed stress from a:jded 
handling, pain, end post-surgical recovery, and because of maintenance of lont;-t.erm 
human/otter interaction by propose~ monitoring for two years from planes and boat~. 

. . . 
Ethically, to pluck a wild animal out of it's habitat in the name of rescue with the goal of 
rehabilitating it back to the wtlcf in the $hortest possible time frame and then to change tnat goal 
mid-stream to make that animal a research subject and delay it's re-er.try intc the wild !:: t8 :--e 
victimize that animal. This is morally .dishonest. 

EXXON ~;AL!.IEZ 01L SPilc.. 
TRUSTEE COUNCIL 

ADMINISTRATIVE RECORD 
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.:;c:11 lUI ._. ' 

~~ . ..:: P.O. Box 2724, 
Homer, AK. 99603 . #'-

1- - ·. --.;, . -

0-5-BQ 

.,..-; .. :. ·.·John Turner 

·- . .. . ~-

. 01rector of USFWS 
Offtce o·r Management Authority · 
P.O. Box 3507 
Arlington, VA 22203-3507 

Dear Mr. Turner: 

.. 
~ r .. 

1 urge you to conduct public t)earings regarding Alaska Fish and Wildlife 
Research Center's App11catio'n for Scientific Research on Sea Otters, file 
No. PRT -7 40502. 

The Sea Otter has a history 'Of being THE MOST political sea mammal, the 
protection of which has created heated controversy among the commercial 
shellfish industry, environmental groups, wildlife managers, and antmal 
protection groups. Because of the controversial nature of public response 
to sea otters, 1t behooves you, as director of a federal agency representing 

.·and serving the public, to invite public discussion of any experimentation 
on sea otters and especially this latest proposal by Tony DeGange. 

Mr. DeGange's app11cation is questtonable on many levels. First, the 
sample s1ze ts about equivalent to the total number of dead otters 
retrieved from the·world's largest oil $P1ll. This number is excessive! 
Second, the app11cat1on minimizes the side effects of the operation, of the 
drugs admmtstered, and of capture/handling trauma to wild sea otters. It 
was well documented tn the otter recovery centers in Valdez, Seward, and 

.·._.·Homer, that otters developed hematomas and infections post-operatively, 
· · ··developed allergt.es to drugs with the worst side effect being death, and 

developed intestinal ulcers, depression, anorexia also leading to death as 
a result of capture/handling trauma . 

..... .. . 
· Third, the application is filled with vague statements. For instance, #'7b 1 
~.::·:states "when possible, 1nd1vidua ls w111 be recaptured 1n order to evaluate 
'::::t_he effects of, marking". YetJ Mr. DeGange never addressed what effects, 
... · 
: .... 



t· (' 
.. .., 

' . ·:~: -:: : .~ . 
... :~ . ., 

' .,. 
' ·~a ; •":' '• • ·: ~.. . :. 

. ·.···· 

.-

even potential effects, of marking thai he's looking forJ nor does he state 
the frequency·of recapture. Fourth~ this application may violate the 
Marine Mammal Protection Act of 1972 by ·not prov1ding b9Atf1de 

.. sc1enttftc researchand by dupli~ating existent or concurrent research. 

Fifth~ side effects of the operation including intrabdominal adhesions, 
subsequent tnerference wit)) future pregnancy in females and potential 
growth retard~t1on 1n pups has not been addressed in the apprtcatton. 

Not only do I request pub11c hearings because of all the above reasons, but 
alsoJ I request that they b·e he 1d tn all of the Alaskan villages, towns, and 

. c1ttes affected by the Exxon Valdez oil spill. 

Thank you for your attention to my request. 

Sincerely, 

Sandra Thomas, M.D . 



Trustee Cc•Ul"rci 1 
Bo>e 20892 
Juneau, Alaska 99702 

Greet i Yrg s, 

Nal"rcy J. Hillstl"and 
.J. ~. Bc•x 674 
Horner, Al ask.a 

1 have to questiol"r whether stucies il"r tnis 'Draft Natural 
Resc•urce Damape Assessrnerrt P.L .:r··· ~l"rd t··e:.tc.:orat lC•l"r strategy for 
the Exxon Valdez o1l soill ~~e ~ully JUstified scie"tifically; 
amd aY·e cc•Y•sistel"rt with the t.t.LtHnatt:? ob~lect1ve cf restc•ratiol"t 
of tne ecology of the af~e~tea area~. 

~arine MaMMal~ dtucy ~u~b~r 6 wil1 not" 1dentify 
pc··te·rrtlal alte·rYrat~ve rnethod..s a't'"rO st·ra.tegies for restoratiOYI of 
1-::•st t.t£-e". Ht::•W Cc• vc• ... , r-·estc•Y·Qo t··e~l.:.ce t::•l"" l'!lr.cqul l'"·::. the e-quivalel"rt 
of the damaged resources "amely the Sea Otter. Ca" we 
acct•r.::.tely state that this pro?O!:.ed Sea Otter research Clcces 

l 
Yro't ,_:,y, its owl"r cause il"tJUl"Y a't'"td darnage to vel"y Yrearly the sarne 
Yt\.trnber o'f Sea CJtters as were fottl"td dead Ol"r the beaches frorn 

\ 
! ,. 

th~ oil soill? To release ~n animal back. into the wild with 
fc·'·'r S·Jbstal"rtial b1eediY•I2 wc•urtcc:. ccrrtstit~ltes i'I"•J~tl'y t.mder. al"tY 
g~1se of Just1ficat1on put for~n by tnts type of invasive 
resEaY·c!-,. 

--
This proposed onportunisttc study will be taking 

~cvP~t~ee of recuperati~g Sba Otters in obviously iMpacted 
.;;~y·ec..s ~~-:.th little ,.-egard f•:•r p~il"rcioals o ·r cc•Yrseq,.tences. 

Bc·at a'l"td aircraft surv~ys fc•r pc·p~,l~tic•l"• estirnates 
:-.lo-r:g ,,.1-;:"'1 Pup ra·t io cccunts tc• rneasure prod•-lct i vi ty_, al"td 
l":ec:·rf:<f"•'EtF.·!::. perfc•rrneci c•Y"r c·arcasses fc•ul"rd tc• deterr•lir.e cause 
r: .. f ce•;r.:h ;:o.re cr.:•rnrneYrdao l e, t.ut tc• caoture, erug, dou:Jle tag 
t.;. :•' F! t-l•:•od samples, rrnl~. !>.:!lrno .;. er;:,, v-tsere:i fc.t b1c•ps1es, 
ot"~'' ~i ~~ue biop~ies, tnJec~ l1v~ otters w1tn subcutaneous 
t"~"a. ·,-,;..~~·~·c·.e:-· cnios. al"•C irr~-t·;-·,_trr•el'"•t: these aYnrllals witn traYrsrnitters 
c:r.:•t~s ...-,:;.-t; taw.e il'"tto ct::•l"rsicera·tiol"t tne woral duty a'l"rO obligatiOl"t 
C•T the F l. S·"I ayrd t.lisdA.ite s~"!"'Vic::- dl.•ty t:r O'l"·t::ctect the resc•urce 
ano roa1'1"1ta1'1"1 tne health and ~tao1l1ty of tne rnar1"e ecosystern. 

l"ht!- rac•Y•ey t.t!".eti ll"r the d.:.rnc.ge a~:.sessrnel"rt stt..ldies : shou_ld. 
!':",'!? U!:.eC w'i sely C\l"td aopropri.ate rne~_~rodologies. snc•l.tld be ct"''C•'Sel'"l I 
~or tne as~es~me~t. lnis ~onev ~n~uld be used \o research 
c·oy,t.:d. Yre1"'ized tral"tspor-o; o'f c•il cf safe ove..-la'l"rd tral"rsport not 
w.:<st i Y.; tHne ar.d rnr.:•Y•E-Y harassil"•Q ar, already .:d.lt'l"rg CY·eature. 
Lets get or.:•w't'"r to . the bal"e bol"res of this rnatter al"rd snQw sorne 
CC•l"•Struct 1-ve i l"rtelll, g&l"tCe. 

-
Tnis study l"'eeds defiYtite iYtoepe"!"rc::le·nt review. This has 

beer. c-c•roct':i. i~ed wi thc•t..tt muc-n -fo!'"'e-:;i-:c•ught aYrd Y•eeds al'"r c•verseer to 
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~ssure bcna~ide scientific research. ~ 

With kind Regards, 
Sil"rcerely, 

~!!:rJ~ ~!::::' 
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i'·!r .. _iohn Turner, Director U.S.F.W.S. 
Washington D.C. 

Alaskan W11d An1mal Rehab1l1tat1on 
Nancy J. Hillstrand 
P.O.Box 674 
Homer Alaska 99603 

,c,~~!:'~ 

·· · ;crl~J.~ 
Greetings, 

Pursuant to the Marine Mammal Protection Act of 1972, 16 U. S.C. 
1361 1407 <as amended), and the promulgated regulations therein, I have 
to ·3crutinize the u.s. Fish and Wildl1fe research center's applfcation for 
·;·:!ent1fic research permit application, file No. PRT 740502. 

; n accord w 1 tr1 16 U. S. C. 1 373, REGULATIONS ON TAKING OF MARINE 
i"V\1' .. 1MALS, th1s states that" taking ... will be consistent w1th the purposes 
and pollcies set forth in section 2 of this act." 16 U.S. C. 1361 (6) states 
"f·larine f"lammals have proven themselves to be resources of great 
~riter-;·~ational significance,esthetic and recreational as well as econom1c, 
an1j ;: 1s ~t,e sense of tr,e congress that they should be protected and 
e;··,c;sage'j to the greatest extent feasible commensurate with sound 
;:.r:•i>:H?·3 of r-esource management and that the PRIMARY OBJECTIVE of their 
;-;·iar,a!Jemt-;·;~ should be to maintain the health and stability of the marine 

::·1e pro,,osed Draft Natural Resource Damage Assessment Plan and 
::;·~:.: ::~t10n Strategy for the Exxon Valdez oil sp111 describe" the stud1es 
:r·.a: w l 1; be used to investigate the extent of natural resource injur1es 
a:-i,~ ·~·~ ~rH~ corresponding damages to be sought from the potent1ally 
r"esponslble parties, including the costs of restoring, replac1ng, or 
acqu;ring the equivalent of those injured resources." (see Federal Register 
'·./;:;Jurne 54, No. 156). Can we accurately state that this proposed Sea Otter 
perm it for scientific research does -not on its owr; cause injury and 
darr.aqe to very nearly the same number of Sea Otters as were found dead 
on tt·~e beacr,es from the o11 spill? To release an animal back into the wild 
wnr1 four substantial bleeding wounds constitutes injury under any guise 
of Justification put forth by this permit. 

"'::--~e 1o·=;s of the Sea Otters' lives cannot be restored or replaced. Any 
carr.aqes needing to be restored or replaced should pertain to the "health . 
and ·;~abi 1 ity of the . .marine ecosystem" ( 16 u.S. C. 1361 (6) l, 
con·;equentiy the intertidal and nearshore subtidal habitats, and the 
ber.t;-liC organ1sms used by Sea Otters as food. Research on the persistence 
of 011 in these habitats will provide substantial evidence with regard to 
effects of the oil spill on the Sea Otter. 
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R.e(~ulation 16 u.s.c. 1374 Sec. 104. (c) (1) states that any person 
~u~r1or1zed to take or import a Marine Mammal for purposes of scientific 
;-est?2lrch, public display, or enhancing the survival or recovery of a 
spec:es or stock sha11 furnish to the secretary a report on ALL 

. ·.-:··.· 

.A.C:TIVITIES carried out by him pursuant to that authority. For example is 
there a clause to state that research be suspended if say two animals die 
,jurlrP;J research procedures. A11 activities have not been reported. We 
need rnore specifics. This application does not show detail of design .. 
~r\er·e are many questions left unanswered. Due to the lack of coordination 
;~;o'hTl by the conduct of the Fish and Wildlife Service in the handling of 
S.:>a Otters while in captivity from the oil spill, I stress the importance of 
scrutmi:zing this permit. 

Pequ1ation 16 u.S. C. 1374 Sec. 104. (3) A permit may be issued for 
::·:ientific research purposes only to an applicant which submits with its 
~e:-;-~-:~t app11cat10n mformation indicating that the taking is required to 
fu:-:her a bona fide scientific purpose and does not involve unnecessary 
cJupiication of research. First, I question the validity of bona fide research 
and 3econd, there are ongoing studies of telemetry going on right now, 
w~1ith constitutes duplication of research. These questions need to be 
addressed. 

Has the app 1 i cant demonstrated to the Secretary that the taking of 
tt',e·3e ~1arine r~lammals under such a permit is consistent with this Act and 
the appiicable regulations? 

Regarding the 300 dependent pups, In the past there has been some 
trout,le to these individuals due to the transmitters being implanted. We 
dc1 r,ot have enough mformation to prove that these transmitters are safe 
==:~:··.ave long term effects on this age group of individual. We must look 
--,._,:-~;-121" ~n:':l this. Also it is unclear. whether the mothers of the 300 

• 
. >:~=.:-c;;::Hlt pups are part of the 650 to be captured or an additional 300 
"j:;!:;.~er;t~: .. captures v-1h1ch would take the number of Sea Otters 
~:np:::Jctea tJy th1s study up to 950 animals. Mothers and pups caught 
~ogo?~:1er can get so entangled as to cause strangulation, or crushing. Nets 
:-1-av-:- r~ad to be cut away from the ·entangled animals during capture . 

. .6.rtirnals 1rnpacted by this study may be in bonded groups or pairs and 
~t:e stre·ss lnvo)ved_,in ~reaking up bonded pairs is·considerab·le as 
.joc~;rnented in records taken during captivity at the rehabilitation 
~ac;~1t1es This problem is not addressed in this application. 
Sh: different drugs are used in this study. Animals have died from the 
effects of drugs while in captivity due to allergic reaction and human 
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error. both of which are possibilities in a study of th1s magn1tude. 
v/r:; are already having some of our equinoxial storms, otters are in a 

~rar:·;: ~iOn period of weaning and instructing pups for independence, 
~~~~E:rin9 in~o the matmg season, and preparing for Winter. To impact and 
·Neaf:·.€'n them at this time wlth chase, capture, surgery and excess1ve 
t1andl ing w i 11 disrupt a crucia 1 stage of their life stage history. 

:tis stated in the application that harrassment is" not applicable". 
~~-~:s permit to conduct these activities is continual harrassment of these 
anlriials: tangle nets can be very dangerous, and there is the possibility of 
1:1arjvertentl~l entangling other species of animals; the blood drawing, 
::><tlaction of teeth, surger;.es, and punching of 1/4 inch holes in the 
fi1ppers for tags is extremely invasive and painful to them. Do we know 
~he- :mpact of oil on open wounds? Fish and Wildlife has proved through the 
capture process that they will harrass individuals by chasing them 
continually over periods of over a month. This has been documented by 
E:>o:·xo;--! emp 1 oyees who were working on the outer coast beaches. and were 
outraged at the conduct of the Fish and Wildlife capture crews during the 
.:apture operations. 

-:-t·,ese procedures also cause stress which in turn may cause intestinal 
ulcers. inflamed mouth lesions, pneumonia, shock and exhausted adrenal 
·;:ar~c:s as was documented through the capture rehabilitation program. 
:,·:uct1 of the add it ion a 1 excess tve handling in the rehabi 1 it at ton centers 
"v~E an added impact on the health of the "rescued" animals. It 1s certain 
::-,::=!~ a nur-r·~ber of an1mals died in those centers from this additional impact 
·Ji"<!t>:· tne 9u~se of tt1e oil impact, but in reality 1t was due to poor des1gn 
c.f rned1cal protocol which evolved at the whim of the Fish and W11d11fe·· 
se:v1ce and Veterinarian staff. 

Due to :hese incons1stencies and lack of regard of these animals fn 
C3P~lv\ty, : question the competence of a continua.tion of this type of 
ac.t:·._-;ty. Witr--,out an unbiased professional Epidemiologist and 
:3tatist1clan to thoroughly analyze and scrutinize this program to assess 
~r~e va11dlty and design of this permit, I do not feel that this permft should 
be granted. 

: feel that the rnagnltude and circumstances of this scientific -research 
de':.erves a ~~ubli_che.~ring, and that the public comment period needs to be 
.:-:.;tenr:Jed at least two weeks, if not unt11 Sept 30th, to remain cons1stent 
w~t~·~ tr1e public comment time frame of the proposed Draft Natural 
Re·source Damage Assessment Plan's (federal Register Volume 54, No. 
; 56). 1 also request that the public hearings be held in the Alaskan towns 
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villages and cities affected by the Valdez on Sp111. 
i appreciate your conce.rn in thts matter and I am looking forward to 

hear 1 ng frorn you soon. 

,,, .. 

51ncere1y, Wtth Kind Regards, 

~J:#'>~ 
Nancy J. Hill strand , Director 
Kachemak Otter Facn ity 
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MARINE MAMMAL COMMISSION 
1825 EYE STREET, N.W. 

WASHINGTON, OC 20008 

29 September 1989 

• . . 
·: :-.'; ·"..!· 

The Trustee Council 
P.O. Box 20792 
Juneau, AK 99802 

Dear Sirs: 
. ,- ',,~riml~©~uw~ro; 

.· . . J.4N I ! !994 L 
The Marine Mammal Commission, in consultation with its 

Committee of Scientific Advisors on Marine Mammals, has reviewed 
the August 1989 Public Review Draft of the State/Federal Natural 
Resource Damage Assessment Plan for the Exxon Valdez Oil Spill. 
We offer the following comments on those parts of the Plan bearing 
upon the assessment and mitigation of the impacts of the oil spill 
on marine mammals. 

General Comments 

The Draft Plan provides a comprehensive overview of the 
studies required to assess natural resource damage from the Exxon 
Valdez oil spill. With regard to marine mammals, it incorporates, 
at least in general, the elements of the oil spill response 
requirements identified and made known by the Commission shortly 
after the spill occurred (copy attached). 

The Plan does not, however, contain sufficient information t o 
judge the likelihood that the component studies will in fact 
provide a reliable assessment of natural resource damage, or 
whether the .cost estimates are reasonable. For example, none of 
the study descriptions indicate precisely when, where, or how the 
planned studies will be done. Likewise, they do not identify or 
indicate the qualifications of the individuals who will be 
conducting the studies, or how the cost estimates were calculated. 

To ensure development of the best possible Damage Assessment 
Plan, the Marine Mammal Commission recommends that, if it has not 
already done so, the Trustee Council: require development of 
comprehensive pro~ect descriptions, including detai led 
descriptions and JUstifications of study designs, sample sizes and 
cost estimates; have the detailed project descriptions reviewed by 
groups of knowledgeable experts not associated with the damage 
assessment program; and revise the Plan, as appropriate, to take 
account of the expert review. In addition, if it has not already 
done so, the Commission recommends that the Council make 
arrangements for periodic meetings of the principal investigators 
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With respect to program planning, it is our understanding 
that some beaches in areas affected by the spill remain 
substantially oiled, that oil in beach sediments may leach into 
adjacent marine areas, and that there likely will be a 
continuation of clean-up efforts in the spring and summer of 1990. 
Leaching of oil into marine areas and related containment and 
clean-up operations may further impact marine mammals, both 
directly and through food chain effects. They also could provide 
an o~portunity to verify hypotheses concerning such things as the 
abil~ty of sea otters, seals, and whales to detect and avoid oil, 
and the effects of noise from containm~nt and clean-up operations 
on the behavior, movements and habitat-use patterns of sea otters, 
seals, and whales. Therefore, if it has not already done so, the 
Council should direct that ~ossible future oiling and 
containment/clean-up operat~ons be considered and factored into 
the design of ongoing and planned studies to assess the impacts of 
the Exxon Valdez oil spill on marine mammals and other components 
of the ecosystems affected by the spill. 

Specific Comments 

Page 1, par. 5: This paragraph indicates that'the Damage 
Assessment Plan has three major components--(!) determination and 
quantification of injury; (2) determination of damages; and (3) 
development of a restoration strategy. Efforts to document and to 
minimize and mitigate the impacts of the Exxon Valdez oil spill. 
also should be assessed to determine steps that usefully might be 
taken to im~rove avoidance, assessment, and mitigation of impacts 
of future o~l spills. Therefore, the Marine Mammal Commission 
recommends that, if it is not already doing so, the Trustee 
council take ste~s to expand the Damage Assessment Plan or t6 
develop a compan~on plan to indicate steps being taken to assess 
the response to the Exxon Valdez oil spill with the view to 
determining how response to future oil spills might be improved. 

Evaluation : Use of the 
crite~r7~~a~~~~s~e~~n~~~rs~s=e~c~~~o~n~~o~s~e~e~c~~s=r.u~~~~es for inclusion in 
the Dama~e Assessment Plan likely will result in a Plan which will 
underest~mate the impacts of the Exxon Valdez oil spill and 
related contaminant/clean-up operations on natural resources. 
That is, criteria 1 and 2, as we read them, would require that 
selected studies provide conclusive evidence of natural resource 
damage and that the damage be both detectable and ~antifiable. 
Many damages may be subtle, difficult to verif¥, arid impossible to 
quantify due to insufficient background data (~.e., pre-spill · 
data), or without expenditure of more time and-money than 
reasonably can be justified. Therefore, it should be recognized 
and noted that the Damage Assessment Plan will provide a 
conservative estimate of damages or, alternatively, the criteria 
and the Plan itself should be revised to.provide for acquisition 
of data tha~ may suggest, as well as conclusively document an~ 
quantify, natural resource damage. 
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Pa es 30-33 Com rehensive Assessment of In u to Coastal 
Habita s : o~ ~ng an . su sequen c ean-up opera ~ens may ave 
a ec e coastal areas that are important haul-out and pupping 
sites for Steller sea lions and harbor seals. If they have not 
already done so, the persons responsible for planning and . 
conducting this stud¥ should consult the persons responsible for 
planning and conduct~ng marine mammal studies 4 and 5 to insure 
that important harbor seal and Steller sea lion haul-out sites and 
habitat requirements have been identified and factored into the 
study design. 

f;· 'lYopic 
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o~ ~s proJec escr~p ~on oes no ~n ~ca e ow 
;=r~e=qu~e~n~~y~s~urVeys will be done to monitor the geographic extent 
and temporal persistence of floating oil from the Exxon Valdez. 
Available information indicates that the distribut~on ana 
movements of sea otters, Steller sea lions, harbor seals, and 
other marine mammals mav be quite variable depending upon the time 
of year< weather condit~ons, and other factors. Thus, the utility 
of the ~nformation ~enerated by this study with respect to 
assassin~ both the ~mmediate and lon~-term effects of the Exxon 
Valdez o~l spill on marine mammals w~ll de~end, in part, upon the 
frequency of data collection. Therefore, ~f they h~ve not already 
done so, the persons responsible for planning and conducting this 
study should consult the persons res~onsible for planning and 
conducting marine mammal studies to ~nsure that temporal variation 
in the distribution and movements of marine mammals has been. · 
considered and, as appropriate, factored into the study design. 

Pa es 39-41 Petroleum H drocarbon-induced In'u 
Mar~ne Se ~men Resources : T ~s s u y an 

s u ~es nu er 1, 3, an 4 are cr~ ically important for 
determining the possible indirect (food chain) effects of the 
Exxon Valdez oil spill on marine mammals. If they have not 
already acne so, the ~ersons responsible for designing and 
conducting these stud~es should consult the persons responsible . 
for desi~ning and conducting marine mammal studies to insure that 
the stud1es collectively will provide all information needed to 
reasonably assess and measure or quantify the second order effects 
of the oil spill on marine mammals. 
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s~ould consult the persons responsible for planning and Conducting J" 
· marine mammal studies to insure that related study needs have been 

identified clearly and will be met to the maximum extent possible. . . 

Pa es 74-78 In u to Prince William Sound Kodiak and 
Alaska Pen~nsu a Herr~n Herr~ng ~ e y ~s an ~mpor an 
componen o e ~e s o humpback whales and other marine mammals 
that inhabit Prince William Sound and adjacent areas seasonally as 
well as throughout the year. Thus, alteration of the size andjor 
productivity of the herring stocks in Prince William Sound, 
Kodiak, etc. may impact marine mammals as well as commercial 
fisheries. If they have not already done so, the persons 
responsible for designing and conducting this study should consult 
the persons designin~ and conducting marine mammal studies to 
insure that related ~nformation needs have been identified clearly 
and factored into this study design. 

As noted 

The objectives of this study, as presented in the project 
description, ~ive the impression that the effects of the Exxon 
Valdez oil sp~ll on bivalves can be determined by a one-t~me 
sample of bivalves at selected beach sites with no oiling, 
moderate oiling, and heavy oiling. The Methods and Analyses 
Section indicates, however, that one heavily oiled beach will be 
monitored biweekly from May throu~h September. Thus, it would be 
appropriate to redraft the object~ves to indicate that the level 
of hydrocarbons in bivalves at at least one beach site will be 
monitored to determine how hydrocarbon contaminant levels change 
over time and.that the monitoring design may be altered if there 
are sudden changes in the proportion of dead clams or cockles 
being found on the selected indicator beach. In addition, the 
project description should be expanded to indicate what will be 
done if detectable/significant levels of hydrocarbons are still 
bein~ found in bivalves andjor the survival and productivity rates 
of b~valves have not returned to pre-spill levels by the end of 
the sampling ~eriod--e.g., the study should and presumably will be 
continued unt~l detec~aole or potentially harmful levels of 
hydrocarbons no longer are present in bivalves. Also, either this 
project description or the description of marine mammal study 
number 6 should be expanded to indicate how the possible effects 
of prey contamination on sea otters will be detected and measured 
or quantified. . . ~ 

Pa es 96-97 Undersea Observations : Sea otters are bottom 
feeders an cou come ~n o con ac w~ , and be affected by, 
bottom deposits of oil and oil by-products. This possibilit¥ 
should be factored into the design of this-study. That is, ~f 
the¥ have not. already done so, the persons responsible for 
des~gning and conducting this study should consult the persons 
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responsible for designing and conducting marine mammal study 
number 6 to determine ,how undersea observations ma¥ contribute to 
assessing the magnitude, extent, and duration of 011 spill impacts 
on Alaska sea otter populations. 

Marine Mammals In u Assessment : This 
section oes no , u s ou , no e a a arge proportion of the 
North Pacific fur seal populations that pup and breed on the 
Pribilof Islands may pass through areas affected by the s~ill 
during their annual spring and fall migrations. In addit1on, it 
does not, but should, reference studies that will be undertaken to 
determine the possible long-term food chain effects of the oil 
spill on marine mammals, and how noise and disturbance caused by 
containment and clean-up activities may have affected and still 
could affect the survival and productivity of marine mammals by 
increasing stress andjor causing animals to abandon or avoid 
traditional breedin~ areas, feeding areas, or other areas of 
similar biological 1mportance. 

Effects of the Exxon Valdez Oil 
Hum ac 1s s u y 

...... 

1s con uc e as escr1 e 1n e proJec escr1p ion, it will 
~rovide information on the numbers, distribution, and identit¥ of 
1ndividual humpback whales and their movements in Prince Will1am 
sound during and after the Exxon Valdez oil spill. It also may 
identify individually recognizable whales that moved from the 
Sound to southeast Alaska. It seems unlikely to meet Objective 
c -- to "quantify the extent of injury to the humpback whale 
population resulting from the oil spill." That is, the study, as 
described, should detect whether humpback whales left and remained 
outside of Prince William Sound following the oil spill. By 
itself, however, it will not provide information necessary to 
determine or judge wh¥ the whales left or, if they returned, why 
they returned. In th1s regard, the study, as described, will 
provide no information on changes in behavior, activity patterns, 
survival, or reproduction that ma¥ have been caused b¥ exposure to 
oil, by consumption of oil contam1nated prey, or by d1sturbance 
caused by containment and clean-up operations. 

Humpback whales may have left and remained outside the Sound 
for some time to avoid contact with oil, to avoid noise from boats 
and aircraft involved in containment and clean-up operations, 
because of decreases in andjor contamina~ion of food supplies, or 
other reasons. Therefore, if they have not already done so, the 
persons responsible for designing and conducting this study should 
consult and coordinate their efforts with persons responsible for 
designing and conducting Air/Water Studies 1 and 3, and 
Fish/Shellfish Studies 11, 12, and 19. Also, if further clean~up 
activities are'e~ected to be conducted in the spring and summer 
of 1990, the poss1ble value'of measuring the underwater noise 
generated by such activities and conducting observations to 
determine how humpback whales and other marine mammals respond to 
such noise should.be considered. · 
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Pa es 116-117 Assessment of In'uries to Killer Whales ••• : 
As descr~ e , ~s s u y, ~ e e ~rev~ous s u y concern~ng 
humpback whales, will ~rovide distr~bution, abundance, and photo­
identification data wh~ch may indicate changes, compared to past 
data, in the distribution, abundance andjor structure and size of 
killer whale pods in Prince William Sound and adjacent areas. It 
seems unlikely, however, that the study, as described, will 
provide information necessary to determine or judge the ~robable 
or possible causes of any observed changes. Therefore, ~f they 
have not already done so, the persons responsible for designing 
and conducting this study should consult the persons responsible 
for desi~ning and conducting related habitat studies to assist in 
determin~ng the possible cause-effect relationships. Also, the 
possible value of conducting additional observations in the spring 
and summer of 1990, in and near areas where further clean-up 
operations are being conducted, should be considered. 
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Cetacean Necro sies : Among other things, 
this pro]ec summary ~n 1ca es a : [a]s a control, dead 
cetaceans observed southeast of the oil spill area will be sampled 
and tested for hydrocarbons." A number of laboratories may have 
frozen tissues from whales found dead before the sp~ll occurred. 
It should be noted that these tissues could augument the proposed 
control, or provide an additional source of tissues for 
comparative purposes. 
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Pa es 120-121 Assess the Oil S ill's Im act on Sea 

Lions •.. : T e ~rs sec ~on o ~s pro]ec escr~p 1on 
~n ~ca es that the impacts of the Exxon Valdez oil spill on 
Steller sea lions could include loss or reduction of prey. The 
section entitled "Relationships With Other Studies" indicates 
that: "[i~nformation on abundance and contamination of sea lion 
prey organ~sms will be provided by a combination of several 
Fish/Shellfish studies." These points are not, but should be, 
reflected in the study objectives. That is, something like the 
following should added to the list of objectives--

determine if observed changes in distribution, 
abundance, behavior, or productivity were [m~y 
have been1 caused by spill-related changes in the 
availabil~ty of preferred prey species • . 

In addition, it would be useful to specify the Fish/Shellfish 
studies expected to provide information on the effects of the 
spill and related containment/clean-up operations on sea lion prey 
species. 

to Harbor Seals ••• : This c 

projec escr~p ~on, ~ e e pro]ec escr~p ~on concerning Com, 
assessment of the effects of the Exxon Valdez oil spill on Steller / 
sea lions, indicates that the effects could include loss or lr 
reduction of important prey species and that data on the abund~nce ~==~====-L===~~====d~==~'~ 
and contamination of prey species will be provided by other . 

·i . 
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studies. It does not, but should, (l) indicate that one of the 
study objectives is to determine whether observed changes 'in the 
distribution, abundance, or productivity of harbor seals may have 
been due to spill-related changes in food availability, and (2) 
specify the studies expected to provide required information on 
the effects ·of the oil spill and related containment and clean-up 
operations on harbor seal prey species. 

Pa Marine Mammal studies 6 and 7 : Information 
obtaine rom ese s u ~es can an s ou e use to evaluate and 
improve oil spill contingency plans designed to minimize the 
effects of ~ossible oil spills on the threatened sea otter 
population ~n California. This should be noted in the study 
descri~tions and the study design should be modified or expanded 
accord~ngly. In addition, it should be recognized that oiling and 
rehabilitation efforts may affect the subsequent ~roductivity as 
well as the survival, movement, and behavior of o~led sea otters 
that were captured, cleaned, and released back into Prince William 
Sound. That is, the word 11productivity" should be inserted after 
the word "survival" in the second line of objective A of study 
number 7 and the study design should be modified as.necessary to 
ensure ac~isition of information necessary to determine effects 
on productivity as well as on survival, movements a~d behavior. 

Summary and Recommendations 

In summary, the Commission believes that the draft Damage 
Assessment Plan provides a good general description of the studies 
that are being and should be done to assess the immediate and near 
term effects of the Exxon Valdez oil spill on marine mammals. 
However, the Plan does not describe the design and rationale of 
the component studies in sufficient detail to judge whether the 
pro~ram objectives are likely to be met or wheth~r the cost 
est~mates are reasonable. In addition, the program design does 
not appear to consider and take into account the possibility that 
some effects may be difficult to detect and to quantify and that 
some effects may not be evident for many years. For example, 
decreases in age-specific survival and reproductive rates, caused 
by decreased food supplies andjor e~osure to low levels of 
petroleum hydrocarbons in food suppl~es, may not be evident for 
many years. 

To ensure that the Damage Assessment Plan is as well 
conceived and as cost-effective as possible, the commission 
recommends that, if it has not already done so, the Trustee 
Council require development of detailed study plans and make 
arrangements tp have the plans reviewed by independent groups of 
experts not associated with the dama~e assessment program. The 
Commission also recommends that, if ~t has not already done so, 
the council make arrangements for information transfer and program 
coordination meetings, and take steps ~o.expand th~ D~mage 
Assessment Plan or to develop a compan~on plan to ~nd~cate, based 
upon experience gained from the Exxon Valdez spill, steps tha~ are 
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being or should be taken to be better prepared to respond to 
future oil spills. , 

If the Council or its staff has any questions about the 
commission's comments or recommendations, please let me know. 

sg~,/,L-J;.. . 
~£J. Hofman, Ph.D. 

Enclosure 

Scientific Program Director 
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6 April 1989 

Oil Spill Response Requirements Related to Marine Mammals 
., 

I 

At least seven species of marine mammals inhabit or occur 
seasonally in Prince William Sound, Alaska. They could all be 
affected adversely by the oil spill and related containment and 
clean-up operations resulting from the grounding and rupture of 
the supertanker Exxon Valdez on 24 March 1989. The species 
include: the sea otter (Enhrdra lutris) ; the northern or Steller 
sea lion (EumetoEias jubatus; the harbor seal (Phoca vitulina); 
the harl:::>ar, ,porpo~se (Phocoena phocoena) ; Dall' s porpoise 
(Phocoenoides dalli}; the killer whale (Orcinus orca); and the 
humpback whale (Megaptera novaeangliae}. In addition, man¥ more 
sea otters and several other marine mammal species, includkng the 
gray whale (Eschrichtius robustus) and the northern fur seal 
(Callorhinus urs~nus), could be affected by oil now moving towards 
the Gulf of Alaska. 

Some effects of the oil spill and related operations may pe 
immediate and obvious, while others may be less apparent and occur 
over long periods of time. For all of the species, immediate 
effects may include mortality or morbidity due to: 

contact with oil andjor chemical dispersants (most 
likely to affect sea otters and fur seals that depend 
upon fur to insulate them from cold water); 

inhalation of fumes as volatile components of the oil 
evaporate (could cause respiratory distress in all 
species); 

direct in~estion of oil and dispersants or ingestion of 
oil- or d~spersant-contaminated prey (most :likely to 
affect sea otters that could ingest oil in the process of 
grooming and eating shellfish from contaminated shellfish 
beds, baleen whales whose food filtering baleen plates 
may be fouled·by oil and cause large quanitities of oil 
and oil contaminanted food to be ingested, and seals and 
sea lions that feed on fish that may have become easier to 
catch because oiling affects their ability to evade 
capture); 

disruption of mother-pup bonds or transport of toxic 
substances from parent to offsprin~ through the mother's 
milk ~nd. from the skinjfur of an o~led mother (nursing 

• 
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seal, sea lion, and sea otter pups, and cetacean calves): 
and 

increased vulnerability to predation (sea otters, sea 
lions, and seals preyed upon by killer whales, sharks, 
and eagles). 

Long-term effects on all species may include such thin~s as 
premature pupping, increased incidence of spontaneous abort1on, 
congenital and genetic birth defects, mortality, and morbidity. 
These may be caused by such things as direct exposure to toxic 
dispersant and hydrocarbon compounds, eating fish and shellfish 
that have picked u~ and accumulated toxic compounds by absorption 
or in~estion of ta1nted prey, starvation due to reduction of food 
suppl1es, and destruction of kelp beds which may be essential for 
successful rearing of sea otter pups. 

Needed Actions 

Several different types of response action are required--

1. where possible, animals in danger of death due to 
contact with oil must be locatedc cleaned, rehabilitated, 
and held until fit for release e1ther at the original 
capture sites once the spill is cleaned-up or in new, 
uncontaminated areas: 

2. beach, boat, and aerial surveys must be conducted to· 
document when, where, and how many animals may have 
been exposed to spilled oil, and how many are killed 
or debilitated by the contact; 

3. com~lete necropsies--including histopathology, 
tox1cological screens, and stomach content analyses-­
must be done on representative samples of all s~ecies 
found dead in or near areas e~osed to oil or d1spersants 
to document cause of death (th1s program should be 
initiated immediately and should be continued 
periodicall~ until there is no discernible evidence of 
anthropogen1c hydrocarbon compounds in tissue samples 
from animals found dead in areas affected:b~ the spill, 
or in the marine food webs of which the var1ous species 
are a part); 

· 4. directed and opportunistic studies must be done to: 

a. test and evaluate possible alternative methods 
for avoiding oiling and for ca~turing, handling, 
cleaning, and rehabilitating 01led sea otters, sea 
lions, harbor seals, and fur seals; 

' . 
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b. determine how various species behave in the 
vicinity of spilled oil and containment/clean-up 
operations (e.g., do animals appear able to detect 
and avoid, or are the~ attracted or indifferent to, 
spilled oil and conta~nmentjclean-up operations; 
what happens to animals after they are oiled--do 
they remain in or move from areas where they were 
oiled, do they haul out on land, do they groom and 
ingest oil in the process, do they die and sink to 
the bottom or float) ; 

c. determine whether various 'species are more or less 
likely to eat oil contaminated or uncontaminated 
prey (e.g., are there any indications that oil 
affects ~ish in ways that make them easier to 
catch and more likely to be eaten by seals, sea 
lions, and cetaceans, or that any species refuse 
to eat oil-contaminated prey); and 

5. lon~-term (five-, ten-, twenty-year) studies must be 
des~gned and carried out to determine: (a) the chronic, 
long-term effects of the spill on various species and 
key components of their habitat; (b) how the s~ill 
affected the demography and reproductive capac~ty of 
tpe various speci~s; and (c) ,the manner and rate that 
the affected spec~es and hab~tats recover from the 
impacts of the spill and associated activities. 

Sea Otters 

Because oiling of a sea otter's fur compromises its 
insulative value and because sea otters depend upon fur for 
insulation, sea otters are the species most likely to be affected 
adversely by contact with spilled oil. In 1985, Randall w. Davis, 
Ph.D., and colleagues at the Hubbs Marine Research Institute in 
San Diego, California, carried out a study, under contract to the 
Pacific Office of the Minerals Management Service, to develop and 
test ~ossible methods for restraining, cleaning, and 
rehab~litating oiled sea otters. The study results, described in 
a May 1986 report to the Minerals Management Service, indicate 
that oiled otters can be effectively immobilized for cleaning 
using a combination of meperidine hydrochloride and diazipam and 
that oil can effectively be removed from immobilized otters by 
washing for 40 minutes with a 1:16 solution of Dawn liquid 
detergent in water, followed by 40 minutes of rinsing with a 
shower head under moderate pressure. 

Cleaning· removes natural as well as foreign oils and, 
following cleaning, the otters must be dried, kept warm, fed, and 
given veterinary care to prevent or treat hypothermia, shock, and 
secondary disease, such as pneumonia. Recovery from the stress Of 
oiling and cleaning takes one to two weeks, providing no secondary 
medical problems·develop. This suggests that animals must be kept 
in warm water holding facilities for one to two weeks before 
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release to insure a reasonable probability of post-release 
survival. 

In addition to the fact that these restraint and cleaning 
techniques have not been tested under field conditions, there are 
other uncertainties. It is not known, for example, whether oiled 
otters are likely to remain in oil contaminated areas, haul out on 
land, or attempt to find and move to oil-free areas. It is also 
not known whether oiled otters can be captured effectively, using 
standard capture techniques, before they are so debilitated that 
successful rehabilitation would be unlikely; whether there is some 
critical time period after which rehabilitation efforts are likely 
to be unsuccessful: and whether otters that die as a result of oil 
contamination are likely to be found hauled out on remote beaches, 
found floating in the water, or not found at all. Consequently, 
there presently is no basis for predicting what proportions of 
oiled otters are likely to be found, either dead or alive, for 
predicting which animals are or are not likely to survive the 
additional stress of capture, cleaning, and subsequent holding, or 
for predicting what capture, cleaning, and rehabilitation 
techniques most likely will be successful. 

To resolve these uncertainties, while at the same time 
capturing, cleaning, and rehabilitating as many oiled sea otters 
as possible, the following should be done--

1. aerial and/or boat surveys should be conducted to 
identif¥ (a) areas where sea otters have been and are 
being o~led, and (b) areas where sea otters have not 
yet been, but are likely to be oiled; 

2. a' representative sample of sea otters should be 
radio-tagged and followed in one or more areas where 
otters have not, but likely will be, contacted by oil 
to determine what otters do and where they go after 
they are oiled--e.g., do the¥ haul-out on remote 
beaches, do they-ingest sign~ficant quantities of oil 
while grooming, do they remain at sea and sink or 
float after death, are they eaten by eagles or killer 
wh~les (among other things, this is necessary to 
determine where to look for oiled otters and to estimate 
the number of otters killed but not found)"; 

3. benthic communities should be sampled in one or more 
of the selected study areas, before and at periodic 
intervals after the areas are contaminated with oil, 
to determine how the quantity and quality of sea otter 
prey (food) s~ecies are affected by the spill and 
related activ~ties such as the use of chemical 
dispersants; 
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~. scientists familiar with the seasonal distribution and 
movements of sea otters in Prince William Sound should 
be consultea to identify important feeding, resting, 

., 

and breedin~ areas that possibly could be protected by 
deplo¥ing o~l containment booms, and, where feasible, 
conta~nment booms should be deployed to prevent oil from 
reaching these areas (this and the succeedin~ task should 
be afforded high priority if oil threatens h~gh density 
sea .otter areas in Prince William Sound, the Kenai 
Peninsula, the Kodiak/Afognak Island area, or lower 
Cook Inlet); · 

5. a contingency plan should be developed, and necessary 
authorization should be obtained, to capture and re­
locate large numbers of otters in the event that the 
spill ap~roaches high-density sea otter areas in eastern 
Prince W~lliam Sound, the Kenai Peninsula, the Kodiak/ 
Afognak Island area, or lower Cook Inlet and thus 
threatens to jeopardize the continued existence and 
viability of these sea otter populations; 

6. an additional facility or facilities should be 
established to clean and rehabilitate oiled otters (the 
Valdez facility ma¥ well not be able to handle all the 
animals that are o~led, and it may be useful to have a 
similar facility in Cordova to take care of animals 
nearer there); 

7. scientists, technicians, and veterinarians, including 
the Fish and Wildlife Service's southern sea otter 
group, who are e~erienced in capturing, sedating, 
cleaning, and car~ng for sea otters; should be brought 
in to help staff the facility(ies), train volunteers, 
and assist in tagging, capture/transportation, and 
habitat assessment activities; 

a. a sufficient number of boats and aircraft should be 
dedicated to searching for, capturing, and transporting 
oiled sea otters (and other marine mammals and sea 
birds) to designated rehabilitation centers; standard 
procedures should be established for reporting, 
recordin~, and responding to reports of oiled sea otters; 
and poss~ble alternative methods for capturing, handling, 
sedating, cleaning, and caring for oiled otters (and 
other marine mammals) should be evaluated and kept under 
continuing review; 

9. all otters handled should be marked with individually 
recognizable tags, and a subset of rehabilitated otters 
should be radio-tagged and followed after release to 
determine what proportion survive and whether any or all 

.. 

. .~ . 



i- .. 
,):: ..... ' 

!- ~ 

~~~~·-~ :~ ·~ 

6 ·:1~~:.;: 
;(:.' . 

of the animals attempt to return to areas where they 
may again be oiled: 

I 

10. persons with first-hand knowledge of the distribution, 
movements, habitat requirements, and historic ran~e of 
sea otters in Alaska should be consulted to ident~f¥ 
areas suitable for releasing rehabilitated otters (~n 
this re~ard, it should be kept in mind that releasin~ 
otters ~n areas already occupied could cause populat~ons 
tQ. be increased above carrying capacity, damage habitat, 
and result in more, rather thari less, sea otter 
mortality) ; 

11. a veterinary pathologist should be on site to do 
necro~sies and properly prepare and preserve specimen 
mater~als for subsequent laboratory examination so as to 
try to document the cause or causes of death: additional 
veterinarians, experienced in sea otter biology and 
medicine, should be brought in, if needed, to assist 
with rehabilitation efforts and necropsies: tissue and 
stomach content samples should be collected, under the 
supervision of a veterinary pathologist, and be provided 
to the Fish and Wildlife Service's Veterinary Services 
Laboratory in Madison, Wisconsin, or other qualified, 
independent laboratories, to conduct histopathological 
and toxicological analyses; and this work should be con­
tinued until there is no evidence that oil or chemicals 
used to disperse the spill are causing or contributing 
to sea otter mortality; 

12. skulls (or teeth) and reproductive tracts should be 
collected from all otters found dead in or near areas 
contacted by the oil spill; these should be marked with 
sequentially numbered tags indicating when and where they 
were collected; and they should be examined by qualified 
biologists to determine the ages, re~roductive history, 
and reproductive condition of the an~mals at the time of 
death; 

13. beaches where sea otter carcass counts have been 
conducted in the past should be identified and walked 
periodically to gather information on the number of 
animals dying or washing up dead on these beaches; 
these data should be compared with data collected 
previously to estimate the increase i~~mortality rate 
and total mortality possibly attributaole to the oil 
spill; and 

14. a planning meeting or workshop--to include outside 
experts as well as marine mammal biologists from the 
Fish and Wildlife Service, the National Marine Fisheries 
Service, the Alaska Department of Fish and Game, and the 
Marine ~ammal commission--should be organized and held 
withi'n the next three to six weeks to (a) identify ~e 
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types of studies needed to document the long-term effects 
of the spill on sea otters and other marine mammals, and 
(b) describe the time, money, and special logistic 
support needed to do the necessary studies. 

Seals and Sea Lions 

Harbor seals and Steller sea lions, which rely on blubber for 
insulation, are less likely to be affected by oiling than are sea 
otters and fur seals which rely on fur for insulation. As with 
sea otters, contact with oil may irritate the skin and eyes, and 
inhalation of volatile components may cause respiratory distress 
and death. In addition, odor seems to be the ~rimary means 
whereb~ harbor seal and sea lion females ident~fy their pups so 
that, ~f the spill is not cleaned up by the time the pupping 
season begins, oiling could disrupt the mother-pup bond and cause 
abandonment and death of pups. Further harm to pu~s may result 
from the in~estion of harmful compounds while nurs~ng. In 
addition, a~rcraft overflights and containment/clean-up operations 
in the vicinity of pup~ing and breeding colonies may interfere 
with pupping and breed~ng, and cause stampedes in which pups may 
be killed or abandoned. Harbor seals, fur seals, and Steller sea 
lions may be affected adversely by eatin~ oil-cont~inated prey 
and by reduction of available food suppl~es. 

It is not known whether harbor seals, fur seals, or Steller 
sea lions, suffering from contact disorders, respiratory distress, 
or the effects of ingesting oil or oil contaminated prey 1 will 
haul out on land, remain in oil contaminated areas, or abandon 
those areas. It also is not clear whether affected adults and 
pups can be identified, captured, and rehabilitated successfully. 

To resolve these uncertainties, while at the same time 
minimizing the possible adverse effects of the oil spill on harbor 
seals, fur seals, and Steller sea lions, the following should be 
done--

1. persons operatin~ helicopters, small planes, and boats 
as part of the o~l spill response effort (or to obtain 
photographs for news media coverage) should be advised 
that operations in the vicinity of harbor seal and 
Steller sea lion rookeries may cause adults to trample 
pups and to stampede into oil contaminated water and that 
such disturbance is illegal unless it has been 
authorized by the National Marine Fisheries Service as 
necessary for efforts to assess or minimize the possible 
adverse effects of the spill; 

2. aerial and boat surveys should be conduct~d to: 

a. identify haul-out areas that have been or may 
··be· contaminated by spilled oil: 
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b. locate and, as appropriate, capture animals 
that appear to be distressed; and 

c. observe animals in and near oil contaminated 
areas to determine if they appear to detect, 
avoid, be attracted to, or be indifferent to 
spilled oil; 

3. facilities and protocols should be established for 
examining and treating fur seals, harbor seals, and sea 
lions that ap~ear distressed (this should be done in 
cooperation w~th the sea otter rescue/rehabilitation 
program outlined earlier) ;. 

4. a representative subset of any harbor seals, fur seals, 
and sea lions found dead in and near areas contacted by 
oil should be collected and necropsied by an experienced 
veterinary pathologist to try to document the cause or 
causes of death. As part of the necropsies, tissue and 
stomach content samples should be pro~erly collected, 
and preserved and then sent to qualif~ed laboratories 
for histopathological and toxicological analyses. If 
necessary, blood samples and tissue biopsies should be 
collected from live animals, and/or a small subset of 
affected animals should be sacrificed, to verify 
tentative conclusions or hypotheses concerning the 
nature and etiology of oil-related effects. All animals 
handled and released should be tagged with individually 
recognizable tags. A subset of these animals should be 
radio tagged and tracked to assist in determining post­
release behavior and survival; 

5. skulls (or teeth) and reproductive tracts should be 
collected from all animals found dead in or near areas 
contaminated with oil. These should be marked with 
sequentially numbered tags indicating when, where, and 
under what circumstances the animal was found, and should 
be examined by 9Ualified biologists to determine the 
ages, reproduct~ve history, and reproductive condition of 
the animals at the time of death: 

6. beaches near known harbor seal and Steller sea lion 
haul-out and feeding areas sho~ld be walked periodically 
to gather information on the number, sex, and relative 
sizes of animals dying or washing up dead on these 
beaches; and 

7. as noted earlier, a planning meeting or workshop should 
be organized and held within the next three to six weeks · 
to identify the types of studies needed to document the 
long-term effects of the spill on harbor seals, fur seals 
and Steller sea lions, as well as on sea otters and other 
marine mammals. This meeting should include outside 
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experts as well as marine mammal biologists from the 
National Marine Fisheries Service, the Fish and Wildlife 
service, the Alaska Department of Fish and Game, and the 
Marine Mammal commission. Meeting participants should: 
(a) identify the types of studies needed to document the 
long-term effects of the spill on harbor seals, fur 
seals, Steller sea lions, and other marine mammals; and 
(b) describe the time, money, and special logistic 
support needed to do the necessary studies. 

cetaceans 

Killer whales, Dall's porpoise, and harbor porpoise are the 
cetacean species most/likely to be present in significant numbers 
in Prince William Sound at this time of year. In the summer, 
significant numbers of humpback whales also may be present. As 
oil moves into the Gulf of Alaska, it could contact a large 
proportion of the eastern Pacific gray whale population as gray 
whales migrate through the Gulf to their summer feeding grounds in 
the Bering, Chukchi, and Beaufort Seas. 

Experiments with captive bottlenose dolphins (Tursiops 
truncatus) suggest that oil contacting the external surface of 
cetaceans may have onl~ transitory effects such as·irritation of 
the skin and eyes. Th~s may be in part because healthy cetaceans 
spend relatively little time at the water surface where they may 
come into contact with s~illed oil or inhale volatile oil 
fragments, and because o~l may be washed off as the animals dive 
and swim through the relatively clean water below the surface 
slick. 

As a result, the greatest threats to cetaceans ma~ be baleen 
fouling, ingestion of oil contaminated prey, or reduct~on of 
available food supplies. In this context, killer whales ma~ be at 
greatest risk because they prey upon seals and sea lions wh~ch may 
be more vulnerable to predation if they are oiled, and which may 
retain relatively large quantities of oil on their pelage. Also, 
debilitated animals may spend more time at the surface and thus be 
more susceptible to problems caused by contact with oil and 
inhalation of volatile oil components. 

The Prince William sound oil spill should be used, to the 
gretest extent possible, to verify e~erimental results and 
assumptions concerning the possible d~rect and indirect effects of 
oil spills and related containment/clean-up operations on 
cetaceans. Towards this end, the following should be done: 

1. aer~al, boat, and beach surveys should be conducted to: 

a. locate, identify, and determine the numbers and 
relative sizes of cetaceans present in and near 
areas affected by the spill; . 
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b. determine how various species behave in the 
presence of oil--e.g., look for evidence that 
any or all species can detect the presence of 
oil, avoid or are attracted to oil or containment/ 
clean-up operations, or are attracted to and feed 
upon fish, seals, sea lions, sea otters, or other 
cetaceans whose behavior and vulnerability to 
capture are altered by oiling~ 

.. - .. 

c. determine if behavior or apparent effects appear 
related to the quantity or·characteristics of oil 
present (e.g., do behavior or effects appear 
different-in areas covered with light sheens of 
unweathered oil compared· to areas covered with thick 
coatings of weathered oil); 

d. when feasible and the ~ossibility exists of either 
saving an animal or ga~ning ·valuable information, 
capture, treat, and/or collect samples from animals 
that appear to be distressed; and 

e. determine the number of dead cetaceans washed up 
on beaches or floating in and near areas affected 
by the spill; 

2. protocols should be established and, as practicable, 
arrangements should be made for holding, examining, 
and treating animals that appear distressed; 

3. all, or a representative subset of cetaceans found dead 
in and near areas contacted by oil, should be necropsied 
by an experienced veterinary pathologist to try to 
document the cause or causes of death. As part of the 
necropsies, tissue and stomach content samples should be 
collected and sent to qualified laboratories to conduct 
histopathological and toxicolo~ical analyses. If 
necessary, blood samples and t~ssue samples should be 
collepted from live animals andjor a small subset of 
affected animals should be sacrificed to verify tentative 
conclusions or hypotheses concerning the nature and 
etiology of oil-related effects. All animals handled and 
released, dead or alive, should be marked or tagged to 
permit individual recognition i:f they are seen ag·ain, 
either dead or alive. If feasible, a subset of both live 
and dead animals left in the water should be radio tagged 
and tracked to determine what happens to them; 

4. teeth or baleen, ear plugs, and reproductive tracts 
should be collected from all cetaceans found dead in or 
near areas affected by the spill and·related 
containment/clean-up operations. These should be marked 
with sequentiallr numbered tags indicating when, where, 
and under what c~rcumstances the animals were found,.and 
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they should be examined by qualified biologists to 
determine the ages, reproductive history, and 
reproductive,conditions of the animals at the time of 
death; 

5. as noted earlier, a planning meeting or workshop should 
be organized and held within the next three to six weeks 
to identify the types of studies needed to document the 
long-term effects of the spill on cetaceans, as well as 
on sea otters and other marine mammals. This meeting 
should include outside experts as well as marine mammal 
biolo~ists from the National Marine Fisheries Service, 
the F~sh and Wildlife Service, the Alaska Department of 
Fish and Game, and the Marine Mammal Commisison. Meeting 
participants should: (a) identify the types of studies 
needed to document the long-term effects of the s~ill on 
cetaceans and other marine mammals; and (b) descr~be the 
time, money, and s~ecial logistic support needed to do 
the necessary stud~es. 

* * * * * 
To summarize, the commission's major short- and long-term 

concerns with respect to marine mammals relate to: minimizing the 
number of animals that are oiled; when appropriate, catching, 
cleaning, rehabilitating, and releasing animals that are oiled~ 
documenting the numbers of animals killed and debilitated, now and 
in the future; documenting the cause(s) of death through proper 
necropsies and collection, ~reservation, and examination of 
specimen materials; collect~ng and archiving data and information 
in such ways as to maximize their value in future s~ill prevention 
and spill response efforts; and evaluation of conta~nment, clean­
up, and mitigation measures to effect improved responses in the 
future. 
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I • Introduction: "'~. 

This review, because of the short time provided for public 
comment, represents the opinions of the Pacific seabird Group 
(PSG) Chairman only, completed after limited informal discussions 
with several members of the PSG. The views here do not represent 
a formal poll of the PSG membership. 

My expertise is in the area of avian physiology/toxicology 
with an emphasis in seabirds. This review and comment will be 
confined to studies relating to birds and residue analysis. I 
will address all my specific comments to Bird Studies 1-14, and 
Technical Services studies 1 and 2. I additionally have some 
general comments on the overall Plan. 

II. General Comments: 

This document is outlined in a comprehensive way to 
individually address each component of the ecosystem which has 
been potentially impacted by. the Exxon Valdez oil spill. The 
structure of the plan, with assessment of each component 
separately, but with coordination between studies and agencies, 
appears to be well designed and adequate for the task of 
environmental a~sessment. The Technical Services Studies are • 
organized so as to demonstrate that the analytical components of 
the assessment plan are separate from, but coordinated with, the 
other aspects of the study. 

.r 
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1) The time frame of the Damage Assessment Plan is 
unrealistically short. It will be impossible to make a complete, 
or even an adequate, assessment of the damage within the time 
frame proposed. The designated time frame would require most 
field assessments to have been completed prior to November, when 
the w~ather will becom'e quite inclement and preclude any further 
studies. For many organisms, especially birds, it will not be 
possible to monitor the extent of mortality until 1990. February 
1990 is too early in the year to be able to make any assessment 
of the returning/rebounding populations. 

The policy with regard to field studies should be changed so 
that all studies should be conducted at least through August 
1990, unless there is complete and sufficient data for any 
individual study to justify earlier termination. Therefore, I 
disagree fundamentally with the position stated on Page i of the 
Executive Summary that: 11 no studies will be conducted after 
February 28, 1990 unless specifically approved by the 
Trustees ..• ". I strongly feel that the position should be 
reversed; that is to say, all studies will continue unless 
individually terminated by the Trustees. 

2) All of the studies in this report are currently in pro~ress ·at the 
time of public review. No information was supplied to rev~ewers 
to indicate whether each study was initiated as planned, whether the 
data planned for collection has been acquired, or whether the 
study can be completed within the time frame allotted. Much 
informal information has been "leaked" to this reviewer 
indicating that many of the studies were begun months after their 
planned initiation, and data was not collected for many parts of 
several studies. If this is the case, review of this plan cannot 
be realistic~· Why was data of this nature specifically been 
withheld from independent reviewers? 

Damage Assessment Studies which exist, in part, only on 
paper parallel exactly the scenario of the Oil Spill Contingency 
Plan of Alyeska Pipeline Company. That plan was apparently 
constructed only to obtain Use Permits, and was not implemented 
in order to clean up oil. If segments of this Assessment Plan 
exist primarily on paper, but the studies are"not fully 
conducted, the Trustees will be guilty of the same behavior as 
the Oil Industry. The time allocated for ·studies must be 
extended to allow for adequate completion. 

3) 1989 may have been an atypical, cold water, year in the Gulf 
of Alaska. If this is the case, an additional year should be 
studied to be able to make even a "first guess" at the true 
impact of the oil spill in the context of an atypical year. If 
the drastically· reduced number of seabirds breeding on the Barren 
Islands, for example, was confounded .by a .bad year as well as by 
spilled oil,.an accurate assessment should be made. 

4) The budgets for analytical chemistry of hydrocarbon residue~ l 
appear to be inadequate for c9mplete assessment of damage. Gas 
chromatography/mass spectroscopy (GC-MS) of aliphatic and. ' 
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aromatic samples may cost as much as $800-1000 per sample to 
identify the hydrocarbon profile fingerprint of North Slope 
crude. Granted that many samples could be analyzed by GC-FID 
(flame ionization detector) and quantified at somewhat lower 
cost, but it may be important for purposes of litigation to be 
able to state the origin of the hydrocarbons in any given sample. 

The number of samples to be analyzed for birds tissues alone 
is in excess of 300. A cursory review of the other studies 
indicates that several thousand samples must be analyzed for a 
reasonable damage assessment. $2,300,000 is the total combined 
budget for both NOAA and USFWS, including travel and equipment. 
The total budget should probably be increased by 50% to be 
adequate. 

5) Economics Uses Study 7: Study of Loss of Intrinsic Values: 
-~-----t 

The wording in this study plan is very general, but the 
public is most concerned that the Trustees take seriously the 
Federal Appeals court decision of July 13, 1989 on NRDA and the 
will of Congress with respect to environmental pollution. This 
is probably the most critical part of the Damage Assessment Plan 
for the cred:ibility of the Trustees. The logic and calculations 
forming the basis of any monetary loss derived from.seabirds and 
sea otters must be completely and publicly delineated. Public 
review and comment should be required and sought prior to any 
agreement with the responsible party concerning monetary 
evaluation of environmental damage. 

III. SPECIFIC COMMENTS ON BIRD STUDIES: 

STUDY 1: BEACHED BIRD SURVEYS: 
This is a very important part of the total evaluation of 

oil impact to seabirds populations. The study appears well 
planned, although more beach surveys are required to adequately 
assess the number of beached birds. Part E cannot be completed 
from data of 1989. · 

A thorough examination of beaches was conducted by capture 
boats employed by the Otter and Birds centers. Although these 
boats were employed by Exxon for recovery'of birds and otters, is 
that data being integrated with Agency data? To what extent is 
Exxon derived data proprietary? Did the USFWS make adequate 
surveys on its own? 

How will the Trustees e~timate the proportion of carcasses 
to be found on beaches in Part C? carter and Page (Point Reyes 
Bird Observatory) have some data, A. Burger in British Columbia 
has some, but no exhaustive studies have been conducted to 
evaluate floating times of many of the important species impacted 
in this spill. 

Part D. I question how well the data of man-search-hours 
.t 
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.. 
can be integrated into data of former years relative to the 
intensive searches done in 1989. 

This study is critical, and was begun early in the spill 
cleanup, so that data could be very good, but only if data from 
Exxon capture boats is 'included. 

BIRD STUDY 2: MIGRATORY BIRD SURVEYS: 

Part A must have already been done. Was it done adequately? 
The timing of aerial surveys is critical for estimates of 
migratory birds. 

Part c cannot be determined without a 1990 census. 
Furthermore, reduced hatching or fledging success of breeding 
species will not be able to be evaluated until the 1989 age class 
returns to breeding colonies, or, for some species, can be 
evaluated in winter or spring surveys. Age at first breeding is 
delayed for many species of seabirds, confounding the estimates. 
Additionally, if a large proportion of adult birds were lost in 
1989, the age at first breeding of returning juveniles will be 
lower than normal, further confounding the data. 

BIRD STUDY 3: SEABIRD COLONY STUDIES: 

Part A cannot be completed without at least a 1990 survey. 
The aberrant nature of the 1989 breeding year is important. Was 
the year equally atypical throughout the oiled and unoiled areas? 
Did unoiled areas serve as adequate controls? ·Answers to both of 

. . .. . . 
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these questions cannot in themselves be made without a 1990 ~ . 
census. 

Using data from Study 14 to predict sensitivity of birds to 
oil is not realistic. The experimental portion of~study 14 is 
not a good study. 

The methods and analyses of this study would be :adequate if 
a second year were included in the plan. 

BIRD STUDY 4 : BALD EAGLES: 

This is designed as a complete, well organized study, 
capable of providing sound data to assess oil spill effects. · If 
executed it will be the best· study of the group. 

Part A plans to determine a RATE of change of .the 
population ~nd to determine the effect of. the oil spill on that 
rate. If a rate is not already known from historical data . 
independent of the oil spill, the effect of_oil on the population 
change cannot be made. 
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. ,, 
Part B could have been done with some accuracy. 

was Exxon Eagle Team data integrated with USFWS data? 
data available? 

Was it? 
Is Exxon 

Part F was conducted by Exxon Eagle Teams in Prince William 
sound and coordinated by USFWS. Is the Exxon data available? 

Were 30 adult and 30 fledgling eagles fitted with 
transmitters? If not, a 1990 survey will have to be conducted to 
provide alternate data on winter survival. 

BIRD STUDY 5: PEREGRINE ASSESSMENTS: 

This is also a well planned study, but preliminary data 
would seem to indicate that very few Peregrines were present in 
PWS in 1989, preventing completion of parts of this study. Part 
A could have been done, but Parts B and C could not have been 
completed, because no Peregrines occupied breeding sites in PWS 
in 1989. 

A survey will have to be done in 1990 to determine whether 
more than two Peregrines still exist in PWS. 

BIRD STUDY 6: MARBLED MURRELETS: 

Marbled Murrelets are a good choice for assessment. 
Juveniles can be counted on the water after fledging, and 
potentially present a good index of local conditions with respect 
to alcid breeding and survival. The species may not be 
indicative of other alcid species, but is important in its own 
right. Are Kittlitz's Murrelets included in this study? 

Part A: The patchiness of the Marbled Murrelet population 
is important to factor into this study. Does good pre-spill data 
exist for western PWS? 

Collection of breeding Marbled Murrelets for contaminant 
analysis could provide useful data, although most oiled Murrelets 
would die. Many did this year. Externally oiled murrelets 
probably would not have bred in 1989. I think it would have been 
unlikely that birds could have been eating contaminated prey 
without becoming externally oiled, but data would be useful. 

BIRD STUDY 7: FORK-TAILED STORM PETRELS: 

The study is well planned and designed. Storm-petrels are a 
good indicator·species, because they can be caught in their 
burrows and·stomach contents sampled without injuring the adul~s 
or chicks (if chicks are hand fed to compensate for the loss of 
food taken from adults). However, according to my informal 
sources, this study was not conducted as presented. No visits tp 
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""- . . 
the island were made during early incubation •. 

If 1989 was an aberrant year, this study could not provide 
conclusive data on oil impacts on the population. The population 
must.be assessed in 1990 against control sites. 

Pristane is incorrectly spelled to make it a much cleaner 
compound. 

BIRD STUDY 8: BLACK-LEGGED KITTIWAKES: 

The study is well designed, and would provide much data on~ 
the effects of oil on these birds. The number of censuses areu 
probably adequate to provide good data. Visual examination of 
birds is possible because they are white. Only their feet and 
beaks could not be assessed. The program is ambitious; was it 
conducted as presented? 

BIRD STUDY 9: PIGEON GUILLEMOTS: 

Guillemots are a good study species, because they are burrow 
nesters and accessible during the breeding season. They do not 
panic from cliffs as murres and cormorants do. Birds observed 
from a distance, however, will be very difficult to assess for 
small amounts of external oil, because their plumage is black. 
Rates of chick feeding can be assessed, and prey type can be 
identified in many colonies, because the adults like to show off 
their catches. 

Guillemots would be good indicators of other alcid genera, 
but only to the extent that other species are breeding in the 
same areas. Puffins and Murres breed in dense colonies in other 
areas, and could not be "studied by proxy11 by guillemots at these 
colonies. 

In general, I believe guillemots are a good species to 
monitor for evidence of local oil conditions·. 

BIRD STUDY 10: GLAUCOUS-WINGED GULLS: 

This study will probably not provide a good assessment 
of the impact of oil on Glaucous-winged Gulls. I believe Egg 
island is too far from the major impacts of oil to provide a good 
study. The few adult gulls which venture to Green I., Knight, or 
the Naked Island Group to forage will probably not be a 
representative proportion of the breeding population. Most 
breeding gulls would stay nearer to the colony than western PWS. 
Breeding gulls during the breeding season also do not scavenge-to 
the same extent as during the rest of the year. Immatl.;lre gulls, 
however, do not remain in the vicinity of the colony during the 
breeding season, and they do scavenge. Therefore, most of the 
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• gulls at risk would be immature birds not assessed in this study. J 
I would predict that when the data of oiled gulls is examined, it 
will be found that most oiled gulls were immature. · . . 

BIRD STUDY 11: SEA DUCKS: 

This study, because it concerns wintering birds, is one of 
the few with good potential to be concluded successfully this 
year. The study is well designed, and apparently can rely 
somewhat on samples already collected for its initial data base 
(food habits from stored stomach content samples). If field work 
can be conducted throughout the winter, time is ample for 
collections to be made for subsequent analysis. Hydrocarbon 
analysis, however, will require more time than the February 
deadline for completion. This study might be completed by April 
or May. Analysis of duck tissue samples this winter will provide 
good data on risk of contaminants to hunters, and will provide 
data on mollusks, especially mussels. The budget might be 
adequate. 
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BIRD STUDY 12: SHOREBIRDS: 

This is a well designed study with good potential for 
providing data on the effects of oil on shorebirds. 

I doubt that an adequate number of surveys were conducted in 
PWS and other staging areas during the spring of 1989 to be able­
to have good data for Parts A, B, and c. Part D probably could 
have been completed. Parts F, and G could have been done. 

BIRD STUDY 13: PASSERINES: 

This study would also have provided much information, but 
informed sources indicate that it was not conducted, or at best 
was conducted incidental to other work being done in affected 
areas. 

If samples were collected, they will provide val~able data 
on secondary contamination by oil, both from histopathology and 
residue analysis. • 

BIRD STUDY 14: OIL EFFECTS, EXPERIMENTAL: 

This study· will be useful from the review of ·literature 
only. ~t is completely unrealistic to conduct experimental 
studies· on oiling of raptors, waterfowl or seabirds for the 
budget proposed. This study is undesigned, not appropriate, and 
should not b~. c~~d~cted. · 

The $10,000 budgeted for this study should be put .into a 
literature review and synthesis, although the budget is too low 
for an adequate literature review. 
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TECHNICAL SERVICES: 

STUDY 1: HYDROCARBON ANALYTICAL SUPPORT: 
I 

This study plan appears adequate and sufficient for the 
task, with the probable difficulty that the budget is too low for 
the ambitious amount of work proposed. I feel the design, QA/QC 
procedures, and coordination are quite good. The analytical 
chemistry and identified compounds to be searched are adequate to 
identify oil and its toxicity, but probably not adequate to 
distinguish North Slope crude from natural seeps in the Gulf of 
Alaska or Cook inlet oil spilled from platforms. 

STUDY 2: HISTOPATHOLOGY: 

This is a straight-forward study of the effects of oil on 
exposed animals with very good potential for excellent results. 
I hope the USFWS staff at the Wildlife Health Laboratory will 
examine frozen tissues of oiled birds collected early in the 
spill when no Agency personnel were collecting samples. The 
budget should be adequate for a good overview of :-the problem. 
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~rustee council ·· 
Box 20792 
Juneau, AK 99802 
• .• :.: !.• . . .. 

•. . ': 4" :. : 
Dear Council• 
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Cook Inlet Seiners Association (CISA) has reviewed the Natural 
Resource Dama9e Assessment Plan and has the following comments in 
respect to studies in our area. 

CISA is a fishermens organization that represents 75\ of the 
salaon permit holders in Lower Cook Inlet . Our permit a r ea 
includes the waters East of Resurrection Bay at Cape Fairfie l d 
to Cape Douglas at the Northern end of Shelikof Straits. 

Our comments are specifically related to the following studie~; 
Studies number 7, 8, 9, and 10, all dealing with oil impact on 
various salmon species as eggs, pre-emergent fry, juvenile and 
adults. · 

A is very 1upportive of the studies. Our concern is with the 
lack of ..., e-eafi on the location of the studies and the spec i fi c 
s reams selected for each study. Only through contact with the 
Homer Department of Fish and Game were we able to obta i n a 
detailed description of some of these projects. rT~ 

The streams to be studied: Island Creek, Port Dick, Windy Left , 
Windy Right, Port Graham, Seldovia, Tutka, and Humpy were 

G 
~because of their history of pre-emergent sampling. CISA 

ecommen~ that streams in other areas of Lower Cook Inlet also 
be assessed for dama9e. Additional areas in the Outer District 

~ --~ would .be Port Dick Middle, south Nuka, Delight and Desire . ~~s 

\ 

Ho locations have been selected in either the Eastern or Kamashak 
districts for analysis. In the Eastern District Aialik and one 
or two streams in Resurrection Bay would be appropriate. In the 
Kaaashak district little assesment has been done on oil impact 
and there has been only minor cleanup of oiled areas. CISA feels 4 it is very important to determine any damage in this area due to 
its economic value. A minimum of two locations should be 
assesed, Sunday Creek and another in Southern Kamashak might be 
appropriate. 

The lack of historic pre-emergent studies for these streams 
should not eliminate them as candidates for these studies. 
Checkin9 these areas for hydrocarbon contamination using mussel 
analysis or another method would help document the presence or 
absence of Exxon Valdez crude oil. Furthermore this may be the 
start of a long period of study on the affect of oil 
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contamination and it is i~portant these areas be included in any 
future studies. 

t In study number 10 we were unable to determine the location of 
~~\~any streams selected for the Dolly Varden, Sockeye salmon study. 16 
~ We feel Delight, Desire, and English Bay are potential locations 

for this study in Lower Cook Inlet. 

We are aware of the problems of acquiring materials, short time 
frame and lack of data for some of these locations. The economic 
importance makes it critical that these areas be assessed for oil 
damage. Cook Inlet Seiners Association appreciates this 
opportunity to comment and hope we have been helpful. 

Sincerely yours, 

~~ 
Chris Moss 
Evaluation Committee 
Cook Inlet Seiners Association 
Box 4311 
Homer Alaska 99603 
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September 3, 1989 

Director U.S. Fish and Wildlife Service 
Office of Management Authority 
P.O. Box 3507 
Arlington, VA 22203-3507 

Dear Sir: 

31 

1r1ct:s 
Our organization has serious reservations about scm[] 
aspects of the USFWS application to capture numerous 
sea otters in the Pr nee William Sound area for 
long-term research. Although we sup"P'Or-t continuing 
research on the effects o xxon-valdez oil spill 
on sea otte~. we believe that captllre of as many as 

·· ~;so otters, Including tooth extractions, Implantation 
of transponder chips, and other procedures, Is more 
than Is needed to accomplish the stated objectives of 
the study. Th is total number of animals sought and 
the implantation of radio transmitters ln 275 otters 
appears espec i a 11 y excessive in vIew of the ex ten i ve 
disturbance and mortality sea otters already have 
suffered in Prince Will lam Sound from the spill. 
Moreover, we understand that more than 100 otters have 
already been equipped with transmitters after release 
from rehabilitation centers. The research plan also 
reconunends the repeated capture and handling of what 
seems 1 Ike an inordinate number of pups and females. 
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H Parts of sections 7 Cpage 12 and 13> of the application are Inadequate. 

0 we understand that there have been some adverse effects to otters 
M bec::!use of the stress of capture and handll ng. How many otters have 
E succumbed from complications related to surgical procedures? Section 7 
R b? does not address at what level of adverse impacts procedures will be 

curtailed or significantly modified. How many losses of otters due to 
A ~ ~pture, h~ndling, surgery, drugs, Infections, or other causes will be 
L tol ~rated before suspending or reevaluating the project? Item 3 on page 
A ~3 totally circumvents the issue of "harassment" to local otter 
S populations. It is difficult to imagine no harassment Involved with the 
K pursuit and capture of 650 otters. 
A i n sum we be 11 eve that the current app II cat! orr, which appears hast 11 y 

~-~rltten, should not be granted without modification and additional 
9 pub lic input. Noth ing in this appl !cation out! ines what less Intrusive 
9 •• ,.c:;~~?=!rc~ mP.thods, such as behavioral observations and sustained 
6 ~~nsusi~g. wi 11 occur. Again, long-term research on sea otters is 
Q d~~irable. but we dispute the need for handling so many animals without 
3 ; erab ly more justification than is provided. We(t::equest a public ' 

. earin o that the FWS can conclusively demonstrate Its research neeas 
=!nd methods of achieving them, and the public should have an opportunity 
to voice its. concerns for this species of special interest. 

Sincerely, 

Nina Faust 
President 
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Trustee Council 

PO Box 20792 

Juneau, Alaska 99802 

To whom it may concern; 

John W. Hillstrand 
PO Box 674 
Homer Alaska 99603 

I have fished up in these Alaskan waters for 32 years. I've seen alot 

32 

of fluctuations in animal populations out on the water. There has been so 

much change go on in the past 49 years up here, it's hard to believe. 

I've had my encounters with sealions biting my King Crab bouy.s, and 

lost over 30 700 pound pots from them. Now I use sealion bouys. Some kill them. 

There is a cure to every problem, and an answer to every question. 

Most times more than one answer. 

As an Alaskan resident, and citizen of the United States, my public 

comment on these Marine Mammal Studies is that you answer yourquestions in 

a more humane and less debilitating way on the Wildlife in Alaska. No study 

---. 

While you have access to this money, please put it to the best possible 

use. I wasn't able to fish this year. I have a great deal of money and my 

entire life invested in the fishing industry and I sicerely hope that our 

Fisheries are being protected, along with the natural inhabitants of the 

ocean. 

You have a big responsibility on your heads and in your hands. It 

takes alot of forethought and even more Common Sense • .. 

Steer clear of impacting animals any further and you'll gain 

respect of the peo~le you work for. Show some innovative c3structive 

people management. The creatures will do just fine. It's us they've 
I 

got to worry about. Don't make them have to worry about you folks too. 

Thank-you for your·kind consideration. 

Sincerely, 

6. 

-
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August 6·, t 989 

·To:Carolyn McCormick, qvM 
· · Seward Otter Rescue 
From: P. Wunnicke, staff .. 
Re: Drawing bloods/implanting radio transmitters at ~akolof pre-release 
facility. 

Carolyn, as you are wel1·aware ,there are serious questions about t:1e 
propriety a.nd necessity of subjecting trae otters at the Jakolof p;-~­
release facfltiy to further trauma and stress associated witr1 bot!·. t~·:2 
blood drawing process and the surgical implantation of transmitter·3. 

Specifically, dipnet capture trauma (to teeth, gums, and nose due t o 
lacerations from dipnet mesh), risk of adverse re3ction to sedat i'.:~ or 
reversal drugs, internal injury from capture box handling, and tl"ie 
PO..§Sibllty of accidentally dropping an otter are of utmost conce~ r~ 
Further ,I am concerned about the possiblity of veinous and arteri.::1 
puncture and lacerations, to say nothing of the possible infection ~rtd 
complic~ions inherent in the process of abdominal surgery. 

t : ~ 

P~thaps most vulnerable of all are the pregnant females now being rtt-1d ~t 
Little Jakolof. Exposing them and their fetuses to the effects of drug:., 
undue handling and stress for the sake of completing a data set is poor 
husbandry practice and borders on the immoral. This sub-population r~.::s 
already been designated for "soft release" tn Kachemak Bay, severa l 
pregnant females have already been released witt1out blood draws, and t!-~e 
remaining pregnant females should be released in the same fashion ASAP. 

As per professional consult with Dr. Glen Grady, DVM, the data necessary 
to determine the relative health of the Jakolof otter population vis a vis 
infectious disease can be obtained through a representative blood draw 
sample. Dr. Grady suggested a 25% population sample s1ze. 

This is good news 1f, in fact, tt is true and if this means the release wi 11 
now be accelerated so as to no longer compromise either the healU1 or 

.. freedom .. of the tested otters now being held at Little Jakolof. 
. . . 

·......_ 0 -- -- __ , _ .. _,__ ---·- ....... ·~-. . . 
:; ··-·- ... --........ ··--·· . ·r 

· . . 
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.... Representative samples are commonly used for precisely this type of 
..... research .. I am not averse to cooperating with the U.S. Fish and Wi1d1ife .· >. Service ·and the AK: Department of Fish and Game, to insure tr1at the re­

··· ... • introduc;tion of captive ~tters presents as few risks as possible to both 
the wnd population and to those that have transitted the otter 
rehabi11tation facilities. . .. 

... :·:::.:~ . .-:.~~" ~· ~~;: :~~.:..:.;_~;!'~~--~ ... ;f;. :·•. ' . .. ":'·' ' ; 

· ··--·-·· - ·· Tflifmore invasive procedure of surgically implanting recovered otters 
with radio transmitters is of even graver concern. While the risks are high 
the possible benefits· are dubious at best. The use of radio tansmitters, on 

·· ·otters in Valdez, to determine a "safe" release site was demonstrably 
·valuable i'1 protecting all the as yet to be released otters from being 
released too close to an oiled area. Fish and Wild1ife has not been 
forthcoming with ANY evidence demonstrating positive impacts of :-:.rjio 
tagging Jakolof otters either on an individual basis or for the benefit of 
the population as a whole. In point of fact~ nothing we need to know to 
expeditiously and safely release these otters can not be determined from 

· the results of the already tagged Sheep's Cove release. 
' ... : . .. ... . . ~. . 

Further~ Fish and Wildlife has refused to come forth with any evidence or 
justifiable argument for radio imp1antat ion deeming such discuss ion "not 
open for public review." One must question whether this QUblic agency 

. really has a valid argument supporting its proposed administration of 
.. _.r~~:Ho implantatiof1 or not. 
·: ~/ -: ' 

:. : ~ . 
' > > '·-~-·· ..... - ...... ,.., 0 •'>- <A < 

Because of these concerns I strongly urge you to raise your voice fn 
advocating for both full d1sclosure from the U.S. Fish and Wi ld1 He Service 
arid for the use of only absolutely necessary invasive veternary procedures 

. that wUl CLEARLY benefit the otters. Man has caused enough trauma for 
these hapless creatures we must now mitigate the damage done not cause 
further harm. . .• .. -· ................. ~. . ...... .. 

•! •• ·~ ~· ........ ': ' •• ,:"·~·~~-· ..... ,.. . ..,.... .~ • 

. ··vauf consideration of this posltion and advocacy for the dignity, safety 
and freedom of these otters is much apprecitated . 

... ~. _,_ .... --~· ... -..... -.... --...... -. ----·. ' .. -~-. :_ . . ' 
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__ orth Pacific Fisl _:ry Management Council 
Don W. Collinsworth , Chairman · 

Clarence G. Pautzke. Executive Director 

605 West 4th Avenue 
Anchorage, Alaska 99501 

September 29, 1989 

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

Dear Sirs: 

Mailing Address: P.O. Box 103136 
Anchorage, Alaska 9951 0 

Telephone: (907) 271 -2809 
FAX(907)271-2817 

On September 26, the North Pacific Fishery Management Council's Habitat Committee met to 
review the draft State/Federal Resource Damage Assessment Plan for the Exxon Valdez Oil Spill 
dated August 1989. The Committee bad the following technical comments: 

1. A simple illustration or flow diagram is needed in the Introduction section that shows how 
all die studies mterretate wtth one another and with the major management questions being 
studied. The Committee could not readily see the linkage between the studies and the 
overall objectives, and thus found it difficult to judge the merits of the individual studies. 
The Committee believes that a flow diagram would be especially useful to the Trustees 
during their winter review of the technical, policy and legal aspects of the plan's study 
components as they evaluate each study for continual funding. · 

2. The plan includes a study of larval fiSh within Prince William Sound (Study #19) but does 
not contain a similar study in the Gulf of Alaska. Specifically the Committee is concerned 
that the oil that moved through Shelikof Strait and other areas of the Central Gulf may 
have seriously impacted pollock eggs and larval fish which are found in concentrated 
numbers in those areas. A larval study in this area should be included in the plan. 

10) ~©~n-wr~lrni ln) ._, I 

JAN f 1 1994 . .-· 
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3. The Committee views the planned studies as critical to our knowledge on the effects of the] 
oil spill on fishery resources and recommended that th~ planned studies move forward on 
schedule. It was stressed that the Trustee Council obtain an early commitment for funding 
in support of this research program through all phases to completion. 

Com. 

3 
Topio Issue 

I 0100 

The Council Habitat Committee appreciates this opportunity to commenl 

Sincerely, 

~~~~ , ?' -- ,,..rtllf/P"'"",_-,-~ ~ 

Henry Mitchell 
Habitat Committee, 
Chairman 
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CERCLA 1Trustee Council 
P.O. Box 20792 
Juneau, AK 99802 

Dear Trusteesa 
• I" ·~~-· • 

. I have been reviewing the Public Review Draft of the Assessment 
.... -" .... • . ·.~.r..;..~: .. ~·- tbe C~uno11 has issued. I am deep 1 y concerned about severa 1 
':"~ . ...... · a,.pe~t~ ... ot the Plan. Since my areas of expertise are 
1-- ··:~:~-:;,+-; ;aili.:.-hropology and archae logy, I wi 11 focus my comments on the .. ~' . ...... ,,.,,~; '· . 
•· ·"':!~ .. ,,; ,ir'alated sections of the draft. However, I feel other segments of 
.. · ~ ~i'·~~~T -~ .. ~-~plan .. may have similar problems, and I urge you in the 
_, ·->'""·C.'·..' -nsest possible terms to reexamine and rethink your plan. 

l; ·:;~;I;(~: . ·.·~f;·:a . ~~gin by commenting on Economic Uses Study Number 9, the 
'" . -~'" ·· <:; ,; ·.·s'ection devoted to archaeological sites. This section is much too 
t:· ·::::'.~:-,:~"';~.' ··aiu to .. be reviewable. I have considerable experience in -­
~:: · · ·;·:~;:·\~.' ·cu .. l .tural. resource management contracting, and no reputab 1 e 
· ~i-/:-~~:: .. contractor could or would perform research on the basis of this 
' -~-:~r~~~<A;,ument in its current form. The proposed activities need to be 

.. ·->i.':··-:···· specified much more clearly and carefully. For adequate 
::1"~ ... :. acoountabi 1 i ty, both the contractor and the contractee must be 

'.·· .. ,. .. _ able to · te 11 when the work has been completed. There must a 1 so 
... ~ .· ba~~ reason~ble basis for evaluation built into the project 

statement. 
..... ·.~: 

Secondly, this section suffers because, unlike the studies 
proposed earlier in the plan, there are no specific costs 
attached to the work to be done. Here again, the vagueness of 
the study proposal is at fault. Without more specific proposals, 

.~·~J!IJ"' ... ~•""•J~;~~-."~it',:!:rri..t ·s ~ iinpossi b 1 e to at tach realistic do 11 ar figures. 
. . . . -: .... ; . 

Together these two factors give the distinct impression that 
· · ... · tha. ·area's cultural resources are not very important and are 

· ~:,.;_.;.·:.. re()aiving. second, maybe even third class, consideration by the 
-~~~·;. ~ Tru•tees •. · I feel relegating these resources to a lower status 
: .. ·.·.:- .,. : .. wolild be a grave mistake on your part. There are some very 
.,,_;.;;,_- . important archa!iological sites in this area, resources with 

:: ----~ ·-.. .. significance locally, statewide, nationally and even 
:::--}:,r~·:·> .. : fnt.~rnationally, as evidenced by the recent major international 
· ..... . :.,.~:~ . ~ ·· Sm.ithsonian exhl bl t, Crossroads of the Cont 1 nents, for ex amp 1 e. 

-·· ·.·' They deserve more serious consideration on your part than this 
~: <~-.~.: . pl~n demonstrates. 

<·. . . ·~f;. . 
. ,. -. 
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UNIVERSITY OF ALASKA-FAIRBANKS 

··. -. 

·~ :~ . 

:, CERCLA Trustees 
~B.ptember 27, 1989 

There are two very important additional problems as well. 
Sconomic Uses Study Number 9 fails completely to ad~ress what 
wi.ll probably be one of the biggest, if not fhe ··biggest source of 
damage to ~rchaeological sites as a result of the oil spil I: 
vandalism. Many of the sites in this region have been protected 
for a long time by their relative Cibscurity. Now many more 
people are familiar with these areas and their cultural 
resources. Archaeologists working in the region, particularly on 
Kodiak, are already concerned about the level of vandalism/theft 
to archaeological resources. The increased familiarity brought 
about by clean-up activities is accelerating the vandalism 
process • 

. ·Economic· U~;;-Study Number -SJmust include research to investigate 
e amoun of van alism that has gone on, project the increased 

van.dalism expected as a result of increased public knowledge of 
the'sites, estimate 9osts for periodic monitoring of key 
sites and determine 'tuna1rnr-tevels needed for fu~re 
investigations and prosecutions under the Archaeological 
Resources Protection Act (ARPA). Although it is sad to say, it 
may take some successful prosecutions under ARPA to curb this 
illegal activity: On a more positive note, the assessment study 
should also work out a plan, including costs, for an effective 
public education program to discourage vandalism of the region's 
archaeological heritage. All of these costs are legitimate costs 
to the public resulting from the oil spill and must be assessed. 
The state and the federal agencies on whose lands these cultural 
resources occur have a mandate to protect them, and without 
adequate funds, they cannot carry out this mandate. 

Finally, the deadline of February 28, 1990 is totally 
impractical. To be conducted adequately, the archaeological 
s,tudies will require a summer field season. To maintain such a 
deadline for archaeological studies, and 1 suspect many other 
studies as well, is to say in effect, "Doing it right is not 
important." 1 don't think this message is what the Trustees 

~--/~!~~~,,~,:-:,1~~J19U .1 ~ . be communicating. 
ft(::. • ··-.;,~:~:~t :•-;(! ~; ~ . ·::: :t~. .. . . 

I­

I· 

Let me now turn to Economic Uses Study Number 6, the proposals 
for subsistence studies. Many of the comments l have already 
~ade about the vagueness of the proposals and the lack of dollar 
_.figures also apply to thes'e studies as well. Additionally, the 
subsistance studies should include another objective and that is 
to work ~ith. local people to. determine what, in the absence of 
subsis£ence activities, is needed to support local values 
fostered and reinforced by subsistence. 

Looking at subsistence losses, wage/labor patterns, income 
levels, inflation ra~es, effects of clean-up work, outside agency 
demands, industry demands and so on is all very important. But 

-·-2 
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UNIVERSITY OF ALASKA-FAIRBANKS 

CERCLA Trustees 
'se.ptember 27, 1989 

·~: ;t.,;. 
there are other very important issues that are harder to measure 
by2numbers and statistics that also must be examined. 
Su~sis~ence activities ·are extremely importanf i~ ~aintaining 
important. lpcal values. Although these values may be expressed 
in·;~:different cultural terms in different communities, they seem ::e. 
to.~~ome down to a set of basics: economic independence, 
protection of the land and environment, a sense o·f self-identity 
and control over one's own life, meaningful work, the ability to 
live meaningful lifestyles, and a sense of community and personal 
wor.th. 

As,~essing the spill's impact on these values will almost 
ce~tainly ~equire some skilled ethnographic research. Some 
l(~erature 'review might be helpful as well to examine successful 
ways in which other northern communities have worked to preserve 
th.ese values when other sources of income have supplanted 
subsistence. Devising alternatives and assessing their cost will 
require careful interaction with local communities. Local people 
of~en have good ideas and need to take charge of their own lives. 
What kinds of appropriate assistance with skills and resources 
can often allow them to solve their own problems, maintain their 
values? How much· will they cost? If you want to get at the real 
impact of this accident on people's lives, over the long run, 
examining how these basic values can be preserved is one of the 
most important factors to be considered. 

• 7:.. 
., ~~! 

Ft~ally, and very importantly, the subsistence research proposals 
sqould include some specific statements about local involvement 
in the rese·arch process. These studies should not be carried out 
on local communities but with local communities if they are to be 

.; most effective, and if the resulting damage awards are to have a 
pd~itive impact. 

:·~· 

I appreciate this opportunity to comment on the Review Draft. If 
you have specific questions or 1 can provide further input, 
·pl"Sase do not hesistate to contact me. My phone number is (907) 
474-7039. 

Si.ncerely, 

11/~!1.~ 
Wendy H. Arundale 
R~~earch Associate 

·~":.· 
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uNIVERSITY OF A LASKA FAIRBANKS 

INSTITUTE OF ARCTIC BIOLOGY 
Fairbanks, Alaska 99775-0180 U.S.A. 

' J ,I 

{907)4~\ 

October· 24, 1989 
CERCLA Trustee Council 
P.O. Box 20792 
.Juneau, AI< 9960:2 

Dear CERCLA Trustees: 

In late September wrote to the Council with a series of 
comments on the Pub-r-re-R'"evlew Graft of the Assessement Pian ior 
~E~n V a I de z o i I s p i I l . 0 n e con c e r n ex pre 5 5 e d i n m v 
comments was that the plan contained no indications of how local 
peop I e wou I d be i nvo I ve-a-rn--t'h~--~~ se·s sm'ent -r~e"se~-h·-"';:tr~-:;::-.·---~r~-"" 

'niY briet tetter, it w"'a"s "di'tti;~!t·-··to-~·aJ<e an--v·"'s·p·er::-itic ---- ·· 
suggestions for how this problem might be remedied. A colleague, 
however, has suggested the enclosed report, though aimed 
primarily at northern and northwestern Alaska, might have some 
information useful to the Counci I on this issue. l r·ecommend 
section 3 on Local Involvement. 

The enclosed report is a draft. There were some clerical 
problems in its production that wil I be cor;ected in the rinat 

version. Therefore, I must ask you to overlook the obvious 
clerical errors, and focus on the ideas the report presents. 

If can provide any additional information, please do not 
hes1tate to contact me. 

Sincerely, 

_.:_;{L•'t J) ~~~j~ 
Wendy H. Arundale 
Research Associats 

Enclosure 

1 
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Steve Kuchnicki 

Kitoi Bay Hatchery 99697 

Kodiak, Alaska 99615 

.:::~~ 2o792 
~k~·'"~"'~<~t-< .. •' .. ' '• !·~ ... < .. ·, .. # 

~"'·~~~~1fll.rrt Alaska 99802 

··-.;.-.,Dear Sirs: 
··.- ~-~ •. : , .·. ,.. . r.·;:·. ·.: 

:< ~ ~.;~ .... ,.. ~:·:::;~~:f.Y-
:·:~a.m ~·· employee of the Alaska Dept. of Fish and Game's F.R.E.D. Division 

·~lliil~·'l''· · ·.rv"l · . , ... 

_. .. ~, ... Y::(fish· hatcheries), also a longtime resident of Alaska, and am greatly concerned 
·· :· . ·:.~;· ' . . _., ..... , .. ,,~ .. : -~ ... - ana · disturbed by the proposed "scientific research" slated to be done on 650 . .. 

I 

Alaskan This project, if indeed allowed to go 

-.-·--·-~- -- outlined i permit PRT 0740502 will involve disturbing at least as 
:;,j. #;, : : • • "~ • • • .'' :•'"'"' ;,: ' 

. ·<: '·many of these 
• ·.!;![., • 

'5. .··.:,.;~Ji~ ·:: · .::~i.:~iasco; . quite a number ;.?£ actual rural Alaskan residents, myself included, who 

:-:.come into contact with the area's otters and other marine fauna, realize that 
. .• .. ~ 

' (···· there is something definitely smelly going on here. 
. .. .. .. .. ': ~~: .. , ·it~· . :-: .. . ; . .. 

a result of the Exxon Valdez oil 

~~~·-
~ .... . -::r -· 

..,~~~...l .. .:...~~ . ....,.- ~possibly be another idea, not to say the word "scam", to get a few 
\" .. : . 

~sy;~~~ks out of Exxon, for blood or conscience money, when the only ones 

-~~~~d-~~1 b~ several hundred more of our state's natural inhabitants? 

An initial measly $800,000 will be needed for this supposed necessary research. 
?c:-. • . ~.·:. ~ . • 
;:"" " .. · .. ;'\~··. · ;I have been ·sickened throughout this summer by the dishonesty and greed shown 

- ~ ··~[:~?~·::.\··.· br. a lot of my fellow lla~kans in the wake of this ecological nightmare, and - . 
shoulc1 thi:_s p_rogram be allowed to begin, at least at the present time. 

~~~--~ .. ~4:~ .'-~t;·r-~'\;. ···1 . · .. · .. . 
·•~·~a~ :~~~~~~ 'and all others of the Alaskan seacoast habitat, have already been 

··:, . 
threatened, ~ortured through ignorance and killed in great enough num-

·•· ~ 
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TRUSTEE COUNCil 

ADMINISTRATIVE RECORD 

year •• , Let's let them get back to a normal existence now without endan-
.. ,. ... .. :.: .. . . : ·:;" 
· ·. ·.· ·. · .: ·, -... gering them further. 

: .:. ~~~;: . .. . . ;'. • • ! .. : ••• ~ ~ ' 

.'.·~·:·. ; . . . 
. . ~: ·.,7~' ~~~~~ .. ~: .. :~·· .·~ 

. foUnd~out about this project barely .in time to get this let ter in the mail; 
:· :~_-1-).;:·: :",~'' ' .... ' 

. ,. ~t~er~Alaska bush re~idents HAD KNOWN ABOUT this proposed research, I am sure 
r \-. ~ .. 1- ;f. • .. ~ • .. • • •,1 • ~ ' 

·~ negative response to this and other unnecessary, harmful, pseudo-scientific infer-

.. mati~~ ·~the~l~ing our state's wildlife would have been much greater. 

.. . . I 



2 

' .,,., •.•• h •.. ~·-~ ... ;~., --~.-:.~:ai:-1"~j~fl.~~·~"t:~i·~«P:~-- -
·'it. ~~ands, I· suspect that once again the rural residents of this state, people 

are in daily contact with our natural resources and genuinely care about them, 

about. to be treated to a dose of Anchorage bureaueracy in action. Something 
, .· .. ~\:.:·4.Jifo:·. . 

as important. as. the welfare of a large group of the wild inhabitants of Alaska 
. . ~.:.~~~... . :.• .. , .. ~--~~~-:~~:~:. . . . i 

· · · ~houll.d be.· at least open to public discussi9n, and not shoved down our throats by 

:.-i)~?~'-m'e ~~h~rage "Acting Directa-r...!.Le-!:.~-'.Chis._p~ PRT 117 40502 sho"t-u-ld _ _, 

:.::'·'~~~~be d nied unt further facts h~~_:::~'n this matter, and kc""a"""m""'.~rr_,_o~p~i·=c=-=r=1~=s~;""''0e""l==s'2'··Xu_=~=~=.r.[=o;~:.=~/"'::.~_t_=;;j . ,·~(,;~~~r~-~~ .. ~~:>~c.~ssions held; t~· cou a avOJ.:d more serious mistakes being made , and J 3 1010 _ _ 

· . _.::iiii~'-ri:sk:'i.:>Fmore-neg·a·t:-ive;-future impact upon some of our most important, visible II===:!===~===-== 
... t.~;~~~~.~~ '• .. -.~~·;f .. ~~~(tt::·-·. -

sensiti.ye. Alaskan wild creatures. ........ 

very much for your time and consideration. 

Luhan 

Young 

Ted Stevens 

Senator Frank Murkowski . ' 

.;:· 

Sincere((]ly, . 

c ' -JL:dcf2-
Steve Kuchnicki 

Kitoi Bay 

9-24-89 
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.. The ~ruatee Council 
Box 20792 
~uneeu, Alaska 99802 
! 

Dear Sir: 

Mr.& Mra.Norman Park 
P.O.Box 686 FRED 
Kodiak, Alaska 99&03 

1 aJa writing pertaining to the Proposed .Draft 
Daaage assessaent Plan, studies on Ma~ine Mammals. The invasive 
capture and haraaaaent o£ these studies must be ommitted from 
these atudies. Studies aay co~~ence observing populations 
~oing aerial aurveya, population densities, and a softer style 
o£ gaining knowledge about.• tl",ese ani1na~a. 

United States citizens we demand that t h 1a 
esearch be stopped immediately. Permit # 

e expeditiously revoked • 
. :: '\ -- -. ·.,. ,_~;:;.-....... --~-;;;;;;;;;;;:;;;;;;.,· ---------

:._.-. · ~ . '" our people should be out tr,;:;:: surveying ~ 
p~lat~on denaitiea with opes or bino~~ra, keeping 

~-- !: .. }~I'J$a~~~I'Y·~- 'oi"' these creatures to assure that at least tr,ey 
· · c;:en recuperate with soJRe aort o£ dignity deserving o£ another 

being .on this earth. Have some respect £or tt',ese creatures. Add 
aoae coapeaaion into your scientific £orJaula it will gain you 
great credibility as the overseers o£ our wi.id li£e. 

-. Reaeaber your organization works £or t he Amer ican 
people not £or itael£ or £or the approval o£ scient i sts or the, 

.: -,~,4"-~;~ci~n:t.i:fic c:onaunity. Any study should stand on 1.ts own merit. 
: ·'·~~:~t:,.. don~t believe. this is bona £ide researcr-, . Please atop it. 
~ .. "<~~hen.k'-i-vou :£or your help. 
. ··~·("<~··: ~·~if.~ 

::. -~<f . --~:r.·· .. . ~.~ ... 
-: 

_, .. . 
. . . 
·i ·· ·:cc: Preaident George Bush 
· ·~ :·~ ~~'!. · -lnt.erior Secy Eaanual LuJan 

· Congressaan Don Young 
Senator Ted Stevena 

!$~·-~~~~- ;~,nator · F~•nk MurkoweKi 
,~;:~r·~tf·; .. ~ : . . · 
··~ ·. ·.· : 

, .. _. \ 
. '! . . /~~: ... . :, • 

.. t ... :_, .. . 
; . :to'·. ·­

· t'f-";t.: .... 
·~~"!#- .. 

.. . . 

Yours truly, 

Jill oU . 
~!(&h 

Com. 

I T3i~-l ~~G: Sug. s;n-~ X 
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l"lill:te Gray 
P.O. Sox 53 
·ralkeetYca, Ak.. 

'39676 

Kodiak. the +ish:tYcg has beeol"c clc·~d al l 
devastat~ng to us. We hope and 
ol"corrnal. Withi ol"r the past twc• 

~~~-~r~~o:''. :~re roll iYcg up oYc our beaches, 2700 bi
0

1'
0ds 

ers. 
ear th&t il"c additigorc to the oil spill 
life aYcd Fish the pec•ple oesig·r,ated tr.:• 

.for our Wildli:fe are goircg tc• 1eororoorize 
ls for YcothiYcg rnc•Y·e thaYc to c·reate JC•bs e:~Yrd 

· is o i~excusable. This must be stooped. 
lll'~.rJF,""''" ited States citizel"c dernaYcd that trcis 
r1'1J•;F-.••• rnber G pertaiYciYcg tc• Sea Otote·rs aYcd the 

,~~~~~~~;alaughterlY'Ig of the 3o tseals be bal"cYced t
0

1'°C•rl1 
1 . plaYc. lhese type of stud'les are- grc•ssly 
~~~~T.l~~!fl~.tit~_.l"cil"c9, proposed by the t.J.S. Fisr-c aYcd Wildlife 

~ .'_aYcCI the 8t ate r ish a ·C"cd Garc•e Dept. 
t you oal'oe evel"c th i Yck of do.t Yq ~ocnet; h 1orrq l ~ ;.:.t2 

s~ tv and foolish ~aste of money 
~~~ti~M~~ii·~· 'f~. '1~"t he• e;;~syst·e--;; l"cot•'.rc. 

0 

aYcy further. 
p1dous agel"cCies aYoe loc•ki Ycg for aYcy e oxcc.tse 

. ,.tilOYJies at the expeYcse of losiYcg theior 
-1ii.lii.\:ol1'·';'! - - ~~supposed stewards of our Wildlife. We're 

u~ Fish a'l"cd Wildlife, c:md Fish aol"rd Garne, a o('rci 
-~Yrly brought tee the surface t-row shallc•w yc• c..n··o 

··~ 0 l 

• 0 ....... 

3S 

I Com. Topic Issue Sug. Sort 

I ;( /(,/,O X 0 



SELDOVIA NATIVE ASSOCIATION, INC. 
.·· '\\ 

. . ~ .·.:~?··f~~ \.'; ..:.!.... . ., 
P.O. DRAWER L 

SELDOVIA, ALA.SKA 99663 

.(907) 234·762!5. 234·7890 

4 6~~-~~:~ ... 

September 5, 1989 

Mr. John Turner: Director 
US F&WS: Office of Management 
Authority % Susan Laurence 
P.o. Box 3507 
Arlington, VA 22203-3507 

FAX: (703)358-2232 
Re: Permit file #P.R.T. 740502 

Dear Sirs: 

This letter Is to state the Seldovia Native Association's strong disapproval 
and objection of the plans by the United States Fish and Wildlife 
Servlce(US F&WS) to capture wild sea otters In the name of science. 

It Is our understanding the US F&WS plans to capture 650 wild sea otters, 
then pull their teeth, draw their blood and put radios In their bodies. 

This plan Is totally unnecessary and does nothing for the sea otters. It 
smells of an attempt to disturb our wildlife In an effort to get more EXXON 
dollars. 

Sea otters are extremely sensitive and subject to shock and even death 
when harassed. Any capture efforts by the US F&WS will only result In 
unnecessary torture and possibly deaths of the sea .otters that survived the 
EXXON Valdez Oil Spill. ' 

After all the hard work and dedication the volunteers gave to sav~'-s~ 
otters after the oil spill, the US F&WS should recognlze how fragile _mese 
mammals are. -

Further: 
Seldovia, 

request public hearings 
raham and Engtlsh Ba 

' ! . 

----
the affected 

. . . 

EXXOh ~,;;.L.Jtl Oi~ Sf-SilL. 
TRUSTEE COUNCIL 
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The US F&WS has aire~dy 't~eated the otte~~ · ~t··· th~ -little· 
That should be enough cruelty to these mammals In the 

' . ·.·.: ·. , ' '"" .. : ... :··:.~ ·!-~~:··.·~·:-:::·· .. ~ 

'··. . 
Sincerely, 
SELDOVIA NATIVE ASSOCIATION, INC.··. 

;Piit~. 
Fred H. Elvsaas 
President 

cc: Senator Stevens 
Senator Murkowskl 
Representative Young 

' ' . ' 
' .. 

' . 

·"'··. -: .. ·. ,': :::. .. 

' ... · .. : ' . . ' . . . ~:-··~ : .. 

,t •• 
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KATHY HILL ·--··-·· ... --. 
i t. ~ . 

~: lit"\ I n 'I .::, I 

=:1 -·-·---0
• 0. Box 1988 Homer, AK 99603 . "''""""'",... (907) 235·5352 • ,, 1-•. "'1 

c~~-L}l!;l i;l''ii : Q •; ' =t_' la:"'"se 
I-- . I :.I . .. ::~_ - ... ..-.:. .. 

September 30. 1989 I fi2ii~ 
f La rson 
I ~ ... ..,,. 

Dear Trustee Council. 
~·Jiasr;c 

1Nilli81'T'SOn 

I appreciate the time and effort which .EiiB . the 1 •u. ~~e~~''u." .u to -. . damage assessment document. Not only ts tt tmportant for all 
to take a good strong look at this spill .. but to know what can 
happen if and when another spill occurs. 

I would like to express a strong feeling about the Marine 'com. r Topic. I~aue s~~Soo;t~l 
Mammal Study •6 involving the sea otter . Of all the studies 1 ;z_ '"' 0 v--
which you are proposing to do on animals this is the only one L.=oc,_..d..,........,.....L.--L..:..--'---= 

which is going to handle the animal by capturing and .--~ 

·intimately· studying by letting blood .. putting in transmitters .. 
etc. This animal has gone through an incredible amount of 
stress from the oil spill. Many were oiled.. caught .. and 
rehabilitated. Many were oiled.. never caught.. and are still 
living in the wilds. Others have just plain been dodging boats .. 
aircraft .. people .. etc. for the whole summer . I find it inhumane 
to do any further study on this very vulnerable animal. None 
of the other birds and animals in your plan are going ·to be 
handled. 

Pups and their mothers should not be touched. One cannot 
capture an otter without disturbing it and the others around. 
Capturing the otter means taking it away from its bonding 
group and its habitat. This .. too .. is inhumane at any time of 
the year .. but particularly at this time of the year with 
winter around the corner . 

I realize that my points are totally moot.. as I am aware that 
the US Fish and Wildlife Service has had their permit 
approved to handle up to 650 otters I This agency is not 
capable of handling animals in a humane manner based on 
what went on this summer in the various centers in the 
state. 

I hope that you will understand that this I strongly object to 
your otter proposal. Thank you for your attention to the 
above matter . 

EXXON VALDEZ OIL S~llt 
TRUSTEE COt!NCIL 

ADMINISTRATIVE RECORD 



Founding Directors 

Prentice Bloedel. II 
Friday Harbor. WA 
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Friday Harbor, WA 

Dr. George Nichols 
Manchester. MA 

Dr. Michelle Balcomb 
Glmwood Springs. CO 

Ellen Bloedel 
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Trustee Council 
P.O. Box 20792 
Juneau, AK 99802 

Dear Trustees: 

a ;o I (c)(3) non-profit organization 

28 September 1989 

OCT 5 1989 

Thank you for the opportunity to review the 
"State/Federal Natural Resource Damage Assessment Plan for 
the Exxon Valdez Oil Spill, August 1989 Public Review 
Draft". Recognizing that the studies proposed are necessary 
for an immediate determination of the extent and magnitude 
of injury to natural resources of Prince William Sound and m"·· Tl"l)i~Iss~~---~g. Sort 
the adjacent Gulf of Alaska as a result of the Oil Spill,~ om. · ·" -, 
would like to offer the following comments on the Marine I I :3 lhiO ~ ~ 
Mammal Studies Numbered 1 to 3 which fall within my area of · =-
expertise, and suggest several additional studies which 
might assist in your assessment. 

concerning Marine Mammals Study Number 1 on the effects 
of the Oil Spill on the distribution and abundance of 
humpback whales, the objectives A and B which deal with 
numbers and distribution of individual humpback whales 
identified in Prince William Sound and adjacent feeding 
areas are quite feasible given current techniques and 
knowledge concerning this endangered species in the North 
Pacific Ocean, and they should be encouraged and extended. 
However, objective c which would quantify the extent of 
injury to the Humpback Whale population, and objective D 
which would identify methods and strategies for restoration 
of lost use, populations, etc. leave me wondering a bit. I 
can see that with several years of the proposed surveys and 
photo-identification studies one could roughly calculate how 
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many whales don't appear again in the oil affected habitats; 
but, that is a far cry from quantifying the extent of the 
injury, it seems to me. For analogy, one might study the 
effects of tarring and feathering people in a community and 
determining whether they return to that community or go 
elsewhere; but, the effects of tarring may go deeper than 
those that are immediate and superficially observable, 
especially if the tarring included items consistently found 
in the victims' diet. Humpback whales feed upon great 
quantities of organisms (shrimp, herring, etc.) at lower 
levels of the food chain which are very likely to be 
affected or at least contaminated by oil in the habitat and 
in the water column. You should be very concerned about 
possible second order (food chain) effects of oil 
contamination on marine mammals in general and humpback 
whales in particular, but I don't see any application of 
state of the art studies in that respect (biopsy, analysis 
for environmental toxicants, DNA biomarking, etc.). The 
u.s. Marine Mammal Commission can probably advise you on 
current techniques to employ for best results insofar as 
direct and indirect sampling can offer. I urge you to 
consider such sampling studies to monitor and evaluate 
second order effects in humpback and other baleen whales in 
the oil affected areas and in adjacent areas. I further 
urge you to extend non-invasive studies (surveys, 
photo-identifi9ation) of humpback whales in Prince William 

/sound, Southeast'~aska, and the Kodiak Archipelago for at·· 
1' least five years to ascertain nuances of effects beyond the 
~rits of CERCLA and CWA, but well within the Findings, . 

Purposes-; ·and Policies of both MMPA (Marine Mammal · 
Protection Act) and ESA (Endangered Species Act). There is 
no question that a very important whale feeding habitat is 
at risk (approximately one hundred humpback whales make most 
of their annual living in oil affected areas) - you may not 
be able to do anything to "restore" it in a timeframe 
meaningful to the survival of some individuals, but it is 
prudent that someone learn as much as possible about the 
spill's effects (or non-effects) on the survivors so that 
the true impacts of a major spj.ll on a pris(~Tne-ec.Qsystem 
can be evaluated. ---- · ~~\ 

Concerning Marine Mammals Study Number 2, the · 
assessment of injuries td,killer whales in Prince William 
Sound, the Kodiak Archipelago, and- Southeast Alaska, I think 
objectives 1 and 2 are feasible in a quick-look such as you 
have proposed and funded through NOAA, but objectives c and 
o are simply not feasible without long-term studies AND 
sampling studies such as I've urged for humpback whales 
(biopsy, analysis for environmental toxicants, etc.). 
Killer whales, in particular, are very well known 
individually and demographically in the Pacific Northwest 
and Alaska. Approximately two hundred killer whales depend 
upon the food resources of Prince William Sound and environs 
for their livelihood. They are a priceless environmental 
treasure that cannot be replaced. They feed at higher levels 



of the food chain than do humpback whales, therefore there 
are more steps in the food chain which may go awry. They 
are very long-lived (50-80+ years), and much of their prey 
also lives in long cycles (eg. salmon which return to Prince 
William Sound this year and contribute to their diet were 
spawned two or more years ago and have spent most of the 
intervening time at sea). It is likely that any effects of 
introduced hydrocarbons in their habitat and diet may take 
years to manifest themselves in either their tissues or 
their demographic vigor; but, they are nonetheless worth 
looking for as quantifiable indicators in assessing damage 
from the Exxon Valdez Oil Spill. These whales are ~t the 
very top of any marine ecosystem and ar~ exce.llent 
indicators of its accumulative heal.th·:- ··- · 

With respect to Marine Mammals Study Number 3, c~tacean 
necropsies to determine injury frbm the Exxon Valdez Oil 
Spill, the objectives and methods 's·ound p_recise, but in 
practice cetacean necropsies on remote beaches are extremely 
difficult, especially if the specimens are large and/or are 
not fresh. I think you are underbudgeted. On top of that, 
it seems that the enforcement overtones of the study 
severely limit what will actually be accomplished. Of 
course, necropsies should be done to learn about causes of 
death, etc. for as many animals as possible in the wake of 
the spill for the next several years. The difficulty I have 
is with having them performed only by "qualified veterinary 
pathologists", requiring evidential procedures, etc. which I 
suspect will render most of the potentially available 
material ineligible for this study or any study. I 
recommend that you be less concerned with assessment of 
legally recoverable natural resource damages (ie. fines 
which are insignificant in terms of damage done), and much 
more concerned with the unprecedented learning experience of 
the spill. The earth is going to have hydrocarbons and 
habitats in conflict for the forseeable future, and it is 
simply not reasonable to have to ask the same questions 
every time a spill occurs, particularly if the questions are 
rote or artificially constrained by ad hoc legalisms. When 
faced with issues of such magnitude as assessing the damage 
to an ecosystem and evaluating steps toward its recovery, it 
is totally unreasonable to permit our thinking to be 
confined by law, press releases, and anthropocentric 
economies which are notoriously short-sighted. I think you 
should get out ahead of this one - get as competent and 
complete a series of necropsies as possible from any and 
all stranded and floating dead marine mammals (and other 
creatures) in the areas affected by the spill and outside of 
the spill for several years to objectively evaluate the 
effects of hydrocarbons in the system. This should be done 
for many species in conjunction with biopsy studies to 
ascertain the contaminant levels in the survivors. 

I think that you should at least mention gray whales as 
a species of particular importance in Study Number AW2 (and 
AWl), because many of these whales feed upon the benthic 



infauna of intertidal and subtidal habitats which are likely 
affected by the Oil Spill. It would probably be useful to 
expand these studies to evaluate the degree of contamination 
and the percentage of gray whale feeding area affected, as 
well as conduct biopy studies of individuals migrating 
through or "residing" in these areas. This is entirely 
possible with current techniques, and it should be of 
concern considering the significant number of post-spill 
mortalities known for this species in the area. Gray whales 
are very important to lots of people, and they figure 
prominently in significant whale-watching commerce further 
south in their migrations. 

My final comment is that amongst all of the hype, 
hysteria, propaganda and publicity surrounding the Exxon 
Valdez Oil Spill from all quarters, I am left with an 
altogether uneasy feeling that our nation's elected 
officials and the bureaucratic custodians of our public 
natural resources are not properly doing their job with 
respect to careful and thoughtful consideration of our 
society's short term energy needs and its long term 
environmental needs. I think that the Trustee Council has 
an excellent opportunity to aggressively pursue a Damage 
Assessment Plan and Restoration Strategy for the Exxon 
Valdez Oil Spill that may start to reverse such feelings, 
but a meager 35 million dollar projected budget (especially 
compared to a billion dollar cosmetic cleanup budget), with 
no further studies to be conducted after February 28 1990, 
is ridiculously inadequate and short-sighted. Accepting 
that, I am left with the uneasy feeling and a sense of 
mourning for all of the creatures that have died and will 
die from neglect. I think you have to go to the 
administration and to Exxon and multiply the budget by ten 
or twenty and the time frame by five to ten to have anyone 
think you are serious about this massive problem of 
assessing the damage of the Exxon Valdez Oil Spill on the 
Prince William Sound and adjacent habitats. 

6.
S~e:ely, 
/Ja£~ 

alcomb 
Research Biologist 
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American 
Association 

for the Am'8I1Ce111ent of 
Science 

SECTIO'S ON SOCIAL. ECONOMIC. 
A'SD POLITICAL SCIENCES-K 

WILLIAM R. FREt:DENBURG. Sccre1ary 

September 30, 1989 

Don w. Collinsworth, et al . 
Trustee Counc U 
P.O. Box 20792 
Juneau, AK 99802 

Dear Mr. Collinsworth: 

43 

OCT 5 1989 

DEPARTME~T OF Rt:RAL SOCIOLOGY 
1450 LI~DE:S DR .. 350 .-\G. HALL 
L'~IVERSITY OF WISCO~SI:S 
MADISO!'i , WlSCO:SSI~ 53706 
(608) 263-4893 

RE : State/Federal Natural Resource Damage 
Assessment Plan for the Exxon Valdez 
Oil Spill 

I am writing to you in my position as the Chair of the Socioeconomic 
~ubcommittee of the Scientific Advisory Committee, U.S. Minerals Management 
~ervice. I am not an employee of the Department of Interior or the Minerals 
Management Service, nor do these views represent official policy of the U.S. 
Minerals Management Service; on the basis of my discussions with other members 
of the Scientific Committee, however, I am confident these views would 
generally be shared by my scientific colleagues on the Committee. 

While it is clear that a good deal of work has gone into prepari.ng the study 
plan, and while my observations on the plan's omissions should in no way be 
taken as implying criticism of the great deal of work already done, at least 
one area of omissions is so obvious, and so striking, that it simply cannot be 
allowed to pass without comment. I refer here to the impacts of the spill and .. 
clean-up on the human environment and on the interrelationships of human beings : 
with other components of the biophysical environment. 

At the risk of stressing the obvious, it is now widely understood in scientific 
circles that the species homo sapiens is as much a part of the environment as 
any other -- if not indeed more so. Human beings depend on the environment 
both in a way that is relatively direct and physical, as in the influence of 
pollutants on obvious bodily functioning, and also through an additional set of 
interrelationships that are symbolic, emotional, intellectual, psychological, 
social, and cultural. While the two sets of interrelationships are often 
separated for intellectual purposes, moreover, they are difficult if not 
impossible to separate in practice; psychological health, for example, is a 
vital and unavoidable component of physical health more broadly. Despite these 
well-known facts, however, the 'study plan calls for only one study that deals 
in any way with the physical health impacts of the spill on human beings -­
this being an extremely narrowly conceived study, at that -- while inexplicably 
but completely ignoring the much broader range of other impacts on the human 
environment that are, in all likelihood, far more significant. 

It is my general policy in letters of review such as this one to provide as 
much specific detail as possible; I sincerely regret to report, however, that 
in the present case, the lack of attention to the human environment is so 
complete that there's almost literally no content on which to offer 
commentary . For both legal and logical reasons, the impacts of the spill and 

E:XXON 1r'o'\'-~£Z Ci::.. SPilt. 
TRUSTEE COUNCIL 
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clean-up on the human envi~onment simply must be given adequate t~eatment in 
the final veLsion of the damage assessment plan and in the studies that aLe 7 
actually done. If you would find it helpful, I would offe~ my seLvices, at no 
chaLge, in helping you to identify mo~e fully the studies that need to be done · 
and/oL to identify otheL peLsons who might be helpful to you in that p~ocess. 
The CULLent ve~sion of the plan, howeveL, unfoLtunately cannot be taken as even 
an appLoximation of adequate tLeatment of the impacts on the human enviLonment. 

I thank you foL you~ attention to this input, and I LeiteLate my offeL to help 
you in whateveL way you might find to be most useful. 

submitted 

il iam R. Fre denbuL~ 
ChaiL, Socioeconomic~ubco~ittee 
MMS Scientific committee and 
SecLetaLy, Section I<':'\ AmeLi can Ass 

foL the Advancement f Science 

WRF/dmv 

Sort 

I 



44 
~·'.I F(~ r:·l· \ 1,.... n 
• t ·- v f... .. ~ u 

~fttlrtm_.i~· ~~ , ::-
,_ '- ... V( &..il•f 

OCT 2 1989 

UNIVERSITY OF OREGON 

Alaska Attorney General's Office 
1031 West 4th Avenue, Suite 200 
Anchorage, Alaska 99501 
Attn: Barbara Hyder 

Dear Barbara Hyder: 

I write with reference to the State/Federal ~atural Resource Damage 
Assessment Plan for the Oil Spill, dated August 1989. I focus on the lack 
of attention to possible damage to archaeological sites located in the low­
lying coastal areas affected by the spill. 

Although I recognize that damage to resources of archaeological value are 
not susceptible to correction in the same way that damage to fish and wild­
life habitat may be, it is necessary to recognize that (a) deeply penetrating 
hydrocarbons may affect not only some artifactual material that is potentially 
recoverable through excavation, but more seriously (b) may contaminate organic 
materials to the place where ' it becomes absolutely impossible to conduct 
analyses of chemical attributes that permit estimates of food values of 
resources and of past diets, or to accurately measure ages by the radiocarbon 
method or by some other isotopic means. Such losses would be permanent and 
absolutely irreplaceable. 

It is therefore imperative that studies of a sample of sites be initiated 
in order to assess the degree of this danger. Should oil seepage into the 
sediments be a problem that continues over even the near term, this must 
be determined within the test period in order to prepare for later miti­
gation of damage by speedy excavation of at least some threatened sites. 

OCT 5 1989 

Yours ::,r;reTel 

j~l?b·~--
Don E. Dumond 
Professor and 
Director, Oregon State 
Museum of Anthropology 

~~©~~w~~ 
"JAN f 1 19~~ 
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Trustee Council 
P.O. Box 20792 
Juneau, AK 99802 

Dear Sir /Ms: 

Mark Reed 
723 Broad Rock Road 
Peace Dale, RI 02879 
October 2, 1989 

45 

I have just received and reviewed in some detail the State/ Federal Natural 
Resource Damage Assessment Plan for the Exxon Valdez Oil Spill. 

Although these comments will arrive a few da ys after September 30, I trust they 
may be taken into consideration. 

In brief, the plan relies on a series of measurement programs to assess the damages. 
The published literature (examples enclosed) clearly shows that measurement programD 
without a unifying modeling framework cannot demonstrate losses within any 
acceptable statistical confidence. This is not simply my opinion, but a scientif ic fact 
arising as a direct result of magnitude of natural variability in space and time. 

I strongly urge the Trustee Council to reconsider the scientific basis of the 
proposed plan. As proposed, the results of the studies will not stand up in or out of 
court, and the public will have received a second major disservice as a result of this oil 
spill, this time from the trustees of their own natural resources. 

It is my understanding that a polluter, in this case Exxon, does not havejo 
reimburse the trustees for unreasonable damage assessment costs. The vase majority of 
the studies in the proposed plan can clearly be shown to fall into this category. 

Sincerely yours, 
/} ~ 

71_ttVZ ;Lewc 
Mark Reed, Ph.D./. 

' ' 
MR:eak 

EXXO~ \111\L.~t:l OIL SPILL 
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PETITION 9/19/89 

ALASKA FISH and WILDLIFE RESEARCH has applied for a Permit to 
conduct scientific studies on 650 WILD SEA OTTERS, and are asking permission 
to CAPTURE BY TANGLE NET, DRUG WITH FENTANYL CITRATE, AZAPERONE and VALIUM, 
TAG FLIPPERS by PUNCTURE HOLES, SAMPLE BLOOD, BIOPSY VISCERAL FAT, EXTRACT 
A MOLAR, INJECT SUBCUTANEOUS TRANSPONDER CHIPS, and SURGICALLY IMPLANT 
RADIO TRANSMITTERS in 300 Dependent PUPS, 300 Independent FEMALES, and 
50 Independent Males for purposes of gaining damage assessment value 
to the harm caused by the Oil Spill on Alaska's Wildlife in pursuit of 
the State of Alaska's lawsuit against Exxon. EXXO~ \'1\Lt.IEZ 011.. Sfilll. 

TRUSTEE CO!!~~Cil 
ADMINISTRATIVE RECORD We, the undersigned, qgQQ~e such INVASIVE Research which harms 

the animal, causes extreme dure~nd lays open very probable abandonment 
by Mother Sea Otter in having her Pup captured, and other various reasons 
and request by this Petition a Public Hearing be granted to the People of 
this State so that all facts and data can be reviewed before such Permit 
can be legally and humanely considered and/or approved: 
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Trustee Council 
P.O. Box 20792 
Juneau, AK 99802 

Dear Sir: 

uNIVERSITY OF ALASKA FAIRBANKS 

Department of Anthropology 
Fairbanks, Alaska 99775 

October 9, 1989 
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I am writing to provide comment on the follow-up plan to study the potential damage of the Exxon-Valdez 
oil spill on archaeological sites. In terms of my own involvement, I worked on contract for the National 
Park Service for one week in April and for five weeks for Exxon from mid-June to late July. My primary 
motive was, and is, to protect and preserve the record of Native culture history of the region since this has 
been my central research area for the past decade. 

I did not see oil lying directly upon upland sites or washing upon eroding midden fronts this summer. 
Moreover, I received no reports from colleagues on contract to Exxon or archaeologists from State and 
Federal agencies to the effect that they observed oil on sites or on erosion fronts. There is no doubt that . 
eroded artifacts were covered with oil from time to time, but these artifacts are less important than in situ 
material. This is not to state unequivocally that oil did not contaminate some sites given the constipated 
information flow among colleagues throughout the summer. Yet, direct contamination of sites by oil seems 
to be less serious than other factors. -
My view is that the most serious threat to sites is !lQ! directly attributable to oil contamination but to the 
documented and future damage resulting from site vandalism and marine erosion, factors which have been 
aggravated by the spill activity. If the professional archaeological community is serious about protecting 
and preserving archaeolgoical sites, vandalism and erosion, mutually reinforcing secondary impacts, must also 
be addressed. 

Thank you for the opponunity to express my views to the Trustee Council. 

RHJ:ns 

Richard H. Jordan 
Professor of Anthropology 
and Chairman 

EX>H.u, ..... .," ~o.:i .. Sf'l!..!... 
TRUSTEE COiHJCIL 

ADMINISTRATIVe RECORD 
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Trustee Council 
P.O. Box 20792 
Juneau, AK 99802 

Dear Council, 

UNIVERSITY oF ALAsKA FAIRBANKS 

Department of Anthropology 
Fairbanks, Alaska 99775 
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October 9, 1989 

I have just reviewed a portion of the public revie\" draft of the 
State/Federal Natural Resource Damage Assessment Plan for the Exxon Valdez 
Oil Spill. As an archaeologist who conducted survey work in the spill area 
this summer, I find myself very dissappointed in the design of "Economic Uses 
Study Number 9: Survey of Archaelogical Sites Imoacted by the Exxon Valdez 
Spill." 

- The mo~icuous omission in the plan is the lack of attention to 
~vandalism and theft~ The oil spill and months of clean-up activity brought 
~~rally thousands of people into remote areas of Prince William Sound, 
Kodiak Island, etc. Many of these people were first introduced to 
archaeology during the clean-up. Despite Exxon's efforts at education, many 
of these people learned how to recognize artifacts, but not that it is 
illegal to remove them from State and Federal lands. There is increasing 
demand for illegal antiquities, and the oil spill may stimulate an increased 
level of theft from these archaeological sites. I strongly believe that 
sufficient resources (i.e., funds and skilled archaeologists and law 
enforcement personnel) should be directed toward monitoring known sites to 
document this illegal activity. Effort should be directed to apprehend some 
of these looters under the authority of the Archaeological Resource 
Protection Act. The USDA Forest Service (Southwest and Northwest Regions) 
have successfully brought such cases to trial, and could be consulted in the 
planning of such efforts. Sufficient publicity should be generated to serve 
as a warning to other would-be site vandals. 

Vandalism was already a widespread and large scale problem in places 
like Kodiak, but as a consequence of the oil spill, hundreds of people have 
learned about the location and contents of archaeological sites. Over the 
next few years, we may see a dramatic increase in archaeological site raiding 
and vandalism. Because this theft of archaeological material can damage and 
even destroy such a large number of sites, I believe increased vandalism may 
be the most significant adverse impact of the spill. Any study of impacted 
archaeological sites must take this into account. 

The State and Federal Government employ many skilled professional 
archaeologists, many of whom worked on spill-related activities this summer. 
I hope you will employ the expertise of these people in your revision of 
"Economic Uses Study Number 9." In addition, the next phase of the study 
should be accompanied by a budget that can realistically address the issue of 
vandalism. 

'-...., __ ....:,:""' ;-
(·~·.) ';1 , ,..-f._ . a-- ·- /. 

Madonna L. Moss, Ph.D. 
Assistant Professor of 

r. 
"' 

Anthropology .! i -

EXXON ~,,.. ... i.Jt:l vi;. SPILL 
TRUSTEE GOiJNCIL 
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STATE LANDS COMMISSION 

LEO T. McCARTHY, Lieutenant Governor 
GRAY DAVIS. Controller 
JESSE R. HUFF, Director of Finance 
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CLAIRE T. DEDRICK 
Executive Of f icer 
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September 28, 1989 EXXOt-. \'r. ... ;.;t:4 l • .lli.. SPill. 

Trustee Council 
c f o Deputy Director 
u. s. Fish and Wildlife Service 
18th and c Streets, NW, Room 3340 
Washington, DC 20240 

Gentlemen: 

The staff of the California state Lands Commission has 
reviewed the Public Review Draft State/Federal Natural Resources 
Damage Assessment Plan (Plan) for the Exxon Valdez Oil Spill as 
dated August, 1989. We appreciate this opportunity and submit 
these comments for your consideration. 

The document indicates that Exxon has provided $15 million for 
assessment studies; however, the total budget indicated in the plan 
is $35 million. The means for ·covering the apparent shortfall is 
not clearly explained in the text. If participating agencies are 
not going to provide the missing support, the final plan should : 
1) indicate the source of all monies necessary to implement the 
Plan; or 2) describe how the stated available monies will be 
allocated among a prioritized listing of the described studies. · 

TRUSTEE (;Oi!NCII. 
ADMINISTRATIVE RECORD 

Com. 
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Issue' Sug. I C" 

The Plan is designed to measure effects of the spi ll through 
the end of February 1990 only. While recovery of damages which can 
be identified within the stated time frame should not be delayed 
by additional studies, some damages may not be evident during the 
first year. The final Plan should contain . a reasoned, focused 
program of stu~ies which could be necessary over a total evaluation 
peri od of five years~ 
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TRUSTEE COUNCIL, USFWS -2- SEPTEMBER 28, 1989 

We also have some concerns as to the definition of "economic 
value" of resources as stated in the Plan. Such value is to be 
based 11 ••• on the goods and services they provide humans." This 
concept should be better defined. For example, under the present 
definition, how will resources with no "accepted" commercial value 
(sea otters, raptors, etc.) be evaluated along with those 
accepted commercial value (salmon, etc.)? In addition, how will 
the pre-spill level of the affected resources be determined? 

Thank you. We look forward to the publication of the final 
Plan. 

DES:maa 

Sincerely, 

• SANDERS, Chief 
Divis on of Research 

and Planning 

cc: Claire T. Dedrick, Executive Officer 

Issue Sug. 
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soc1ety foR am€RJcan aRcha€oloqy 
808 17TH STREET NW #200 WASHINGTON DC 20006 TELEPHONE 202/223-9774 

October 11, 1989 

CERcrA Trustee Council 
P.O. Box 20792 
Juneau, Alaska 99602 

Dear CERcrA Trustees: 

MSU MUSEUM 
Michigan State University 
East Lansing _ Michigan 48824-1045 

'!he Scx:iety for American Archaeology, the largest organization represerrtinq 
the archaeological oc:mmmity in the united states 1 has had the opportunity 
to review the Public Review Draft of the Assessment Plan for the Exxon 
Valdez oil spill. Given the precedent settin:J nature of this initial CERCIA 
process I am the fact that Significant archaeological resources are present 
in the assessment area, te feel it is ilrperative that archaeological 
resources be p:toperly addressed in the Assessrrent Plan. We wcul.d, 
therefo:re, like to brirg to your attention several areas of the Public 
Review Draft which te feel warrant m:xtification to better acx::cm:x2te the 
i.npact on archaeological :resources. 

{" F.cxn::.nic Use ~ Number 9 :has a section :referrirg to archaeological 
~ prcpose:i activities in this section l1UlSt be m:re clearly 

specified, for prr:poses of p:toper :resea:te:h. design fonmllation, as tell as 
for prr:poses of aCXXJ.D'ltability am project evaluation. It shc:W.d also be 
noted that this sectioo has m dollar values associated with the work to be 
aCICCilPli.shed. 'Ibis differs fran other sections of the plan where dollar 
values are specified. Clearly these are linked prci>lems. '!he work plans 
need to be m:re specific so that appropriate f'urxiirx;J can be allocated. 

Econanic Use study Number 9 also does not address what has been a major 
issue for the SOCiety for American Archaeology in recent years; lootirg am 
vamalism. As sites hitherto lmknown to the general p.lblic becane mre 
visible, am as their locations becane Jcna..m, there un:loobtedly will be an 
irx:::tease in the already high rates of lootirg that occurs at these locales. 
'!he SAA str:agly feels that ftniin;J for assessment ot lootirg inpacts, am 
the regular DD'li.torirg of these sites to appreherxi vardals, should be 
in::l.uded in the Final Assessment Plan. Prosecution urrler the Archaeological 
Resource Protection Act may help to cu:tb such activities. 

As Econanic Use study Number 9 Wicates, the deadline for c:xmpleti~of the 
archaeological c:x:rrp:>nent of this assessment is ~ebrua:ty 28, 1990. 
Archaeological work at this latitude requires a summer field season, which 
means that the tiine frame for cx:upletion shc:W.d be m:xtified aCX'lOrdirgly. At 
a 1llinir!un the deadline shalld be exten:led through september of 1990 if not 
lCDJer. 

'!he Scx:iety for American Archaeology awreciates this opportunity to cxmnent 
on the Public Review Draft of the Assessment Plan, am te hope that the 
Final Plan can be properly m:xtified to accc:mJdate the several concerns we 
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CERCIA Trustees 
page 2 

have expressed. We believe that IIY.:)re in depth consideration of the 
archaeological resources in the assessment area is critical to evaluating 
the lorg tenn effects they will 'lll'Xiergo from the oil spill event. I thank 
you for your attention. If I ma.y be of further assistance feel free to 
contact me at 517/355-3485. · 

u~r . 4- q. 
Will~am A. l.ovJ.S 

) 
J A 

t 
Chair, Govel:l'lll'eilt Affairs canmittee 
CUrator an:i Professor of Anthropology . 

cc: J. sabloff, President 
P. Rice, Vice President 
CEHP, Inc. 

' 



October 20, 1989 

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

Dear Members of the Trustee Council: 

54 

Enclosed please find my comments on the August 1989 State/Federal Draft Natural 
Resource Damage Assessment Plan for the Exxon Valdez Oil Spill. Please read them over 
carefully and integrate the recommendations into the Final Plan. I believe they are worthy 
of consideration. 

Sincerely, 

Thea Liskamm 
2731 1/2 Ashby Place #3 
Berkeley, California 94705 
4151848-1336 

Enclosure 

bvL~ 

EXXON ~n .. vt:l. • . .Jh. SPILL 
TRUSTEE COUNCIL 

ADMINISTRATIVE RECORD 



TO: 
FROM: 
RE: 

DATE: 

Trustee Council 
Thea Liskamm 

MEMORANDUM 

Comments on August 1989 Draft Natural Resource Damage Assessment Plan 
for the Exxon Valdez Oil Spi11 
October 20, 1989 

I. EXECUTIVE SUMMARY 

In order to evaluate the Draft Plan I chose five major categories which merit 

attention, described their current status and provided a recommendation for the Final Plan. 

The five categories are: Internal consistency, relationship to key ecological concepts, 

linkage to policy choices, mechanism for public disclosure of findings, appropriate summary 

discussion and graphics. I chose these five categories because I decided they were 

particularly relevant to the process of environmental planning. There are, of course, 

many other areas for evaluation because any plan can always be improved. 

While evaluating the draft plan I had the opportunity to speak with a number of 

people who are working with the Trustees or have reviewed the document. My coiieague 

Daniel Suman at the Boalt School of Law, Michael Herz of the Baykeeper, Professor 

Suzanne Scotchmer of the Graduate School of Public Policy have all been particularly 

helpful. 

The Final Plan should incorporate the major recommendations given in this 

evaluation. Establishment of a control environment as a baseline for comparison studies 

wiii provide a clearer picture of the extent of the actual damage incurred. In order to 



interpret the studies, more information regarding sampling sites and techniques is needed. 

The cumulative impacts on all categories should be addressed both systemically and 

programmatically. Information is needed regarding the linkages between the environment 

and the people who are devoted both economically, culturally and spiritually to the 

uniqueness of Alaska. Avenues for public input into the development of a restoration 

strategy should be more clearly outlined in the Final Plan. A full summary discussion 

would help emphasize the main goal of the damage assessment plan. 

II. INTRODUCTION 

The March 1989 Exxon Valdez tanker spill dumped 11 million gallons of crude oil 

into the pristine environment of Prince William Sound making it the biggest spill in U.S. 

history. Exxon has thus far spent 15 million dollars in a massive effort to clean up the 

disaster. Towards the end of the summer the State of Alaska, joined with the participating 

federal agencies, the Department of Agriculture (DOA), Department of the Interior 

(DOl), and the Department of Commerce (DOC) as 1'Trustees", and the Environmental 

Protection Agency (EPA) worked together to produce the State/Federal assessment plan. 

The EPA is the overseer of the two acts which provide authority for the damage 

assessment and restoration activities: The Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) and the Clean Water Act (CWA). 

The stated goa] of the plan is to define the process by which damage to the 

environment is evaluated in order to seek payment from responsible parties for restoration. 

2 



The total cost for completion of the studies outlined in the assessment plan is estimated 

' 
to be 35 million dollars through the end of February of 1990. The plan is broken up into 

three major categories: determination and quantification of injury, determination of 

damage, and development of a restoration strategy. 

The largest part of the draft plan (Part I) is composed of injury determination and 

quantitative studies. The stragegy for damage assessment uses scientific information to 

support the estimates of economic damage for lost or injured resources. Scientific 

information is needed to verify the nature and magnitude of the injury sustained, to 

provide proof that the injury was caused by the spill and to identify potential needs and 

approaches for restoring the resources. (p.20) Damage assessment is based on nine areas 

of study: coastal habitat, air/water, fish/shellfish, marine mammals, terrestrial mammals, 

birds, economic uses, technical services and restoration. 

While the damage assessment plan seeks to evaluate damage it is not a restoration 

plan. According to the report, the evaluation of the studies will lead to the development 

of a restoration plan. Part II, Development of the Restoration Plans is only two pages 

long in the Draft Plan and summarizes only the rationale and potential costs associated 

with developing a restoration plan. The objectives of the restoration plan include the 

incorporation of ecological concepts, a review of natural resource/injury assessment reports, 

and an evaluation of restoration techniques and strategies. The Trustee Council will 

confer with scientists, agency representatives and the concerned public prior to the 

implementation of restoration activities. Lead agencies are the EPA and the State of 

3 



Alaska, and the U.S. Forest Service (USFS), National Oceanic and Atmospheric 

Administration (NOAA), and U.S. Department of the Interior (USDI) are cooperating 

agencies. 

Part III, the section on Damage Determination: Economic Value of Resource Use 

divides the economic value determination into nine categories: Commercial fisheries, 

fishing industry costs, bioeconomic models for damage assessment, effects of the oil spill 

on the value of public land, economic damages to recreation, losses to subsistence 

households, study of loss of intrinsic values, economic damage assessment of research 

r 
programs and survey of archaeological sites impacted by the Exxon Valdez oil spill. None 

of these categories adequately address the ~ntrin_:;ic value of the en~he study 

of loss of intrinsic values will use a survey method to document individual's intrinsic 

valuation of the resources in question, however the plan is riot explicit about how it will 

use the information derived from the survey. Reversibility is assumed. 

III. ANALYTICAL METHODS 

A. Internal Consistency 

The post-spill damage assessment cannot adequately be completed without a clear idea 

of the status quo prior to the accident. Without sound baseline data, it will be difficult 
~----------~-=~-==-= 

to determine the extremity of the damage. For example, how can the Trustees distinguish 
'e ·-- - -s- .-.-- --.......,...._ - """¢:'T!C"""~""C-. 

between population changes caused hy the oil from changes as consistent with natural 
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variability? The Draft Plan states that "Where possible, the basic approach of the injury 

determination/quantification phases is to compare conditions." and that "Pre-spill conditions 

have been documented for some ecosystems and sites in the Sound." "Where possible" 

and "some ecosystems" are vague terms and furthermore, the injury determination studies 

in the Draft Plan show little or no comparison to pre-spill conditions. 

Figure 6, the diagram of The Damage Assessment and Restoration Process, (p. 19), 

shows the Assessment Report date as indeterminate. After the assessment report is 

completed a demand letter is sent to the responsible parties and later a settlement or 

award is reached. After this process is completed, the restoration 

strategy/planning/implementation takes place. The diagram shows a direct connection 

between the completion of the three studies and the restoration strategy as well as a direct 

connection between the results of the studies and the restoration strategy. Realistically, 

what will be undertaken prior to the settlement or award? The plan reads, "In concert 

with the studies, the Trustees will begin preliminary restoration Qlanning_so that final 

restoration can begin as soon as possible after recovery of the claim." (p.18) This is 

inconsistent with the diagram which implies that the completion of the studies will have 

a direct impact on restoration, prior to the assignment of responsibility and collection of 

settlement monies. 

In addition, sampling strategies are addressed quite generally in the plan. An 

inaccurate or poorly chosen sampling strategy could potentially underestimate or 

overestimate damages. Regarding the patchiness of oil in Prince William Sound and other 

5 



coastal areas, for example, the sediments near heavily oiled areas might show high 

concentrations of petroleum hydrocarbons, while those in less affected areas might display 

different results. Without explicit information regarding the specifics of the sampling 

techniques used it is difficult to evaluate data which is laboriously collected. 

B. Relationship to Key Ecolmrical Concepts 

The damage assessment plan covers an.f~~~~;;l;.·~;;~=;;;~~Lt~~;J The 
t 

assessment plan is being addressed only six months after the spill occurred and does not 

even cover an annual cycle. A study completed hurriedly in the short-run cannot and will . 

not address potential long-run damages. Natural resources are which are inherent! 

renewable suffer damages far different than damages suffered by inanimate objects 

because long term natural variations can hide significant impacts to natural systems. A 

speedy damage assessment ignores the potential for ecosystemic consequences to continue 

for many years. It will be impossible to quantify long-term effects with only half a year's 

data. It will tak~s years and perhaps decades to fully understand the damage done to the 

ecosystem by the oil spill. Some say it is primitive and distasteful to measure the 

environmental impacts at this point in time and speculate that the damage assessment will 

grossly underestimate the actual natural resource damage done by the oil spill. 

The plan does not consider the damage done to phytoplankton nor zooplankton, 

it considers only larvae of commercially important species (See Fish/Shellfish Study #19). 

It does not study the effects on marine hacteria in the water column or sediments. Daniel 

Suman, a marine biologist, informs me that plankton and bacteria are the bases for the 
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... 

marine food chain and should not be overlooked in assessing ecosystem damage. In 
_____ ._.,::,_.)t~--C:"",.:<!'....,;,.;.,..~, -»~· •• .,... --· ·- .v-,....,_ .,._ _____ ....._ 

addition, there is no study o~ary an·d·~;~~ndary productivity in tb;-~ While 
~:"~"\" '" - - _..,_______. 

marine algae and kelp are eaten by many fish, provide a key link in the food chain of 1300 

subpolar Alaskan waters and are a habitat for many marine animals, the plan does not 

consider marine plants. 

C. Linkage to Policy Choices 

As I understand it, there is currently a problem within the Trustee Council. The 

multiple Trustees are having trouble delegating the lead to one of the member agencies. 

While I believe it is a good idea to join together to form the Council, I am skeptical of 

the effects of such internal political confusion at a time of severe environmental crisis. 

While tradeoffs are inevitable, I sincerely hope the Trustees can come to a speedy decision 

without adversely affecting the natural resource damage assessment questions which they 

have joined together to address. 

The Secretaries of the respective Departments are working with the Commissioner 

of the Alaska Department of Fish and Game on the damage assessment plans. 

Development of a restoration plan is contingent upon the findings outlined in the 

assessment plans. "Restoration efforts will begin as soon as practical after information is 

obtained on the extent of resource injury." (p.17) What policy choices does this leave the 

rest of us with? Clearly, both the environment and the public must wait until resource 

injury is assessed. 

Is the situation reversible? The implicit assumption in the draft plan is that 
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eventually Prince William Sound and the biological life in the surrounding areas can and 

will return to pre-spill conditions. Policy choices are contingent upon this assumption and 

tradeoffs may be taken too lightly in the context of ultimate recovery. 

D. Mechanism for Public Disclosure of Findings 

The August 1989 State/Federal Draft Natural Resources Damage Assessment Plan 

for the Exxon Valdez Oil Spill is open for public review prior to the completion of the 

Final Plan. The deadline for comments has been extended from September 30 until 

October 31, 1989. Resource agencies, locals and interested parties are all welcome to 

send comments on the Draft Pia~ to the Trustee Council. Although public input has b~ 
'· 

incorporatecl into the restoration plan outline, there \js no concrete information regarding 

the avenues for public input. 
\ 

'"" 
Potential responsible parties identified by the Coast Guard include the managers 

and representatives of Exxon Shipping Company, Exxon Corporation, and AJyeska Pipeline 

Service Company. Letters giving notice of intent to perform an assessment have been sent 

to the parties listed above. The draft assessment plan states that the list may be expanded 

upon further investigatiol{. How will the £Ublic be notified of the·expansion oft~ 
E. Appropriate Summary Discussion and Graphics ... 

~~,:.,.~---~,,~-,,_="-.:..~ ~--. 

Although there is an elaborate financial summary, ther~~--no con~l~si~e summary J 
~-~~--:o~c~4·~w"~~="·'-"'·"-""',,.,~.,,-,<~c .,.-/> 

discussion in the draft damage assessment plan. The plan ends rather abruptly with a 

summary of fiscal needs. ~wh;·~~~·::;pic=~~? Graphics are, for the 
...--" 

·----=--~--......--·~·~~~ .. ----
most part, appropriately presented. Maps are provided of (1) North Central Gulf of 
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Alaska (Figure la); (2) Western Gulf of Alaska (Figure lb); (3) Map of Prince William 

Sound (Figure 2); ( 4) Major Currents in the Gulf of Alaska (Figure 3); (5) Movement 

of the Oil from the Exxon Valdez Spill, March 24-May 18, 1989 (Figure 4). Figure 5 

shows the Behavior of Oil in the Alaskan Environment. Figures 6, 7 and 8 are diagrams 

of the planning process. 

IV. RECOMMENDATIONS 

A. Internal Consistency 

Perhaps a baseline environment can he estahlished for comparisoo which is similar 
~ - ··- .. ~ IJA.!M'. . if 

to the status of Prince William Sound prior to the spill. Establishment of such a control 

environment will inevitably provide a clearer picture of the extent of the actual damage 

both now and in the future. Consistency hetween the diagrams in the document and the 

written report itself will allow for a more plausihle final damage assessment plan. In order 

to provide accurate information, more information regarding sampling sites and techniques 
.. ~'#l~~~~ - ~'"JI·~~ 

is needed. ,('glossary ould be useful at the end of the report to further define :~s J 
certain readers may not be sure of. · 

Com. --Toptc· -· ·· sug. 

II 3 01oo X 

B. Relationship to Kev Ecological Concepts 

Establish a damage assessment plan which is open-ended and leave room for 
. '_,.._ '"'"'~"'''~'•"•,.,;;;;,:'1)''"¥""-c '2' ·~ 

integration of damages as they are discovered. Integrate key ecological concepts s~ 

~ensity dependence, biological magnif;at:o~: an~. 
The Fina~ should address the ecosystemic impacts of the oil spill. The draft plan 
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outlines the effect of the spill on the nine individual categories but t {'~s~een 
/ 

' 

air and water and restoration, etc. as well as cumulative impacts on all categories should 

be addressed both systemically and programmatically. If the plan is supposed to be a 

comprehensive analysis of how the oil spill affected ecosystems in south central Alaska, . 

then it should be comprehensive and as such include damage assessment studies 1 
plankton, marine bacteria and algae. Some degree of ecosystemic forecasting is needed -
in order to estimate the long-term damage rather than relying entirely on data gathered 

from the six-month Alaskan summer. 

C. Linkage to Policy Choices 

What is the short and long-term impact of the environmental crisis on the local 

economy and culture? Many people move to Alaska because they believe in the cultural 

values of Alaska and Alaskans and yet the spill has adversely affected those values. 

Although there is a brief mentioning of Native allotments, tourism, etc. there is no 
---., 

information regarding the linkages between the environment and the people who are 
C....., _ .iJ_ ;;;:: :;;;::,.;m...,.. =o:;;;:::: ;:;;;. :;:::;._ •.::::::::z-.;: .,,c;;;: .... _ • .., ..... -·~--~""- - :;a_J" •••••·• ~ -~ • ~ -~-··· .. --,.... e 'i ._..,.,.,Mv --::":h~"'"'"',:'· <&)4 ~.-... oo-::..--=~ -·...._-~ 

devoted both economically, culturally and spirituaily to the uniqueness of the Alaskan 

environment. How will the oil spill affect future generations? What are the chances of 

-- lrre~er~ibility in certain parts of the ecosystem? These questions need to be addressed in 

:::t:::::::c:~ea_d ~}e~:y mu~~ ]'~~ e~!t~~h~d l" order to continue to develo:; [ ~~: T~ie~:~:e I s;~ Ts/"t_j 

D. Mechanism for Public Disclosure of Findings 

The Trustees should respond directly to the resource agencies 
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submitting comments. Responses should refer to the integration of individual comments 

into the Final Plan. The public should have the opportunity to know as soon as possible 

after responsiblity is assigned to key parties. Avenues for public in..PJll jnto the 
<........ - ......... '~-' 

development of a restoration strategy should be more clearly outlined in the Final Plan. 

E. Appropriate Summary Discussion and Graphics 

A full summary discussion would help emphasize the mam 

assessment plan. The big picture/long-term should be addressed. Graphics should 15e 

expanded to include maps of projected areas subject to damage in the long-run from the 

oil spill. Diagrams should also include the long-term in the planning process. 

CONCLUSION :J 
A restoration plan is needed now ... Although the Alyeska Pipeline Servie Compan 

is refusing to assume responsibility for any spill beyond an initial response, someone must/ 

v. 

pay for the ongoing restoration efforts. A damage assessment plan focused on individual 

categories or study areas does not change the fact that Exxon is primarily responsible for 

the cleanup, as well as the parties that did not enforce the oil spill plan requirement. 

CERCLA·and the CWA give the EPA the authority to make sure the environment is 

protected and restored to it's pre-accident state. Determination of pre-spill conditions is 
r 

imperative in order to set an ultimate clean-up goal. Development of a restoration plan 

is urgenLand the plan must be open for ecological, social and political input indefinitely. 

The Alaskan environment, people and wildlife must not suffer any longer. 
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