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Walter Stieglitz 
Director, Alaska Region 
u.s. Fish and Wildlife Service 
1011 East Tudor Road 
Anchorage, ~aska 99503 

Steve Pennoyer 
Director, Alaska Region 
National Marine Fisheries 

Service 
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FAX 202 783-5917 

Michael A. Barton 
Director, Alaska,R~gion 
u.s. Forest Serv~ce 
P.O. Box 21628 
Juneau, Alaska 99802-2628 

Don W. Collinsworth 
CommisSiOner 
Alaska Department of Fish 

and Game 
P.O. Box 3-2000 
Juneau, Alaska 99802 

re: Request for Extension of Time to Comment on State/Federal 
Natural Resource Damage Assessment Plan for the Exxon Valdez 
Oil Spill 

Dear Trustee Council: 

This letter is filed on behalf of the Natural Resources Defense 
Council, the National Audubon Society, Trustees for A1aska, the 
Sierra Club Leqal Defense Fund, the Wilderness Society, Defenders 
of Wildlife, the Environmental Defense Fund, and the National 
Wildlife Federation. These groups represent a combined 
membership of millions of Americans who are concerned about the 
adequacy of the damage assessment and restoration plans for the 
Exxon Valdez oil spill. 

l
we hereby request a three-week extension of the deadline foJ 
filing comments on the State/Federal Natural Resource Damage 
Assessment Plan for the Exxon Valdez Oil Spill (August 1989 
Public Review Draft) ("Draft Plan"). Under this extension, 
comments would be received on or before october 23, 1989. 1 

Three weeks from september 30, 1989 falls on a Saturday. 
October 23, 1989 is the next business day, 
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This extension is justified for a number of reasons. First, 
because the plan was printed and released in Juneau, and because 
the small initial supply that was shipped to Washington, D.C. was 
depleted within one day, it took as long as one week for many of 
our groups to obtain copies of the Draft Plan. In addition, we 
distributed copies of the plan to a number of additional 
reviewers around the country, many of whom did not receive their 
copies until as much as two weeks after the plan was released. 

_ The Draft Plan covers a wide range.. .of disciplines, and proposes a 
large number of studies that require detailed review by 
scientific and economic experts. In order to provide meaningful, 
constructive comments on the draft plan, we are working with 
experts all over the country. Coordinating ·these ·reviews and 
combining them into useful comments cannot be accomplished by the 
September 30, 1989 deadline. 

In addition, all of the signatory groups are working together to 
review all key aspects of the Draft Plan in a coordinated 
fashion. This will avoid highly repetitive comments, and 
consequently facilitate the Council 1 s review. Hopefully, this 
will make the comments more useful to the Council, and shorten 
the Council's response time. 

It is not our intention to delay any studies or Other activities 
that are essential to a complete and adequate damage assessment 
or restoration program. However, it is our understanding that 
any studies that need to be conducted now are ongoing, and that 
the requested three-week extension will not affect these or other 
important planned or ongoing activities. 

Given the short time before the current public comment deadline; 
we ask that you respond to this request as soon as possible, and 
no later than Friday, September 22, 1989 (which is only one 
business week before the current deadline). In fact, we would 
appreciate your response by telephone as soon.as it ~s available 
(Bob Adler- 202-783-7800; Erik Olson- 202-797-6887; or sarah 
Chasis- ·212-727-2700), in addition to ~ormal written notice. 

~ank you very much· for considering this request. 

Very truly yours, 

~P'.a~ 
Robert w. Adler 
senior Attorney 
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INTBODUC'l'ION 

The Natural Resou+ces Defense Council, Inc. (NRDC) submits 

the following comments on the PUblic Review Draft of the 

State/Federal Natural Resource Damage Assessment Plan for the 

Exxon Valdez Oil Spill (August 1989) (hereafter "Draft Plan" or 

"Draft Assessment 11 ). NRDC has more than 120,000 members and 

suppo~ers nationwide many of whom use and enjoy areas affected 

by the Exxon Valdez oil spill. 

The overriding concern of NRDC and its members is that the 

environment of Prince William Sound and oth~r areas of Alaska 

affected by the spill be restored to the maximum extent possible 

to the highly pristine, productive state that existed before the 

accident, and that to the extent this is not possible, 

replacement habitat be acquired to compensate the American public 

for these losses. This goal requires an adequate damage 

assessment plan ~ restoration plan; yet neither are provided 

here. By arbitrarily limiting the assessment plan to one 

studies, and by otherwise limiting severely the scope of t 

assessment plan, the Trustees may seriously underestimate 

year of 

he 

the 

nature and extent of damage caused by the spill. Moreover , there 

has been almost no serious planning on ways to restore the long-

0 term productivity of the areas affected by the spill, or t 

acquire replacement habitats where full restoration is not 

possible. 
-

NRDC appreciates this opportunity to comment on the draft 

plan. The opportunity provided, however, is only of extremely 

limited value. NRDC and other environmental groups have 
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distributed the plan to a large number of experts around the 

country qualified to comment on all aspects of the plan. The 

initial responses of those experts has been virtually unanimous: 

The Draft Plan is so vague that it is not amenable to serious 

review by outside experts. The Draft Plan omits important 

details on all of the proposed studies, making it difficult or 

impossible to comment intelligently on the merits of the studies. 

NRDC's comments on the Draft Plan.fall into two classes. 

Our initial comments address broad legal and policy concerns 

related to the Draft Assessment. In addition, we summarize some 

of the major points raised by our outside experts. Attached to 

these comments are specific critiques prepared by nine outside 

experts· on particular aspects of the Draft Plan. Resumes are 

included for each of these experts. These critiques should not 

be considered an "appendix", but rather constitute the heart of 

NRoc•s comments on the technical merits of the proposed 

assessment plan. In order to ensure that the scientists and 

economists conducting the studies have the benefit of these 

~cOmments, we ask that all the technical critiques be circulated 

to each of them. 

NRDC's experts focused on broad, ecosystem-wide studies 

proposed in the Draft Plan, such as the Coastal Resources and Air 

and Water Pollution Studies. studies designed to evaluate the 

effects on individual species are evaluated as they relate to 

these broad concerns. Where we do not comment specifically on 

individual assessment proposals, this implies neither agreement 
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nor disagreement with the proposal. Other environmental groups 

are working with experts on other specific aspects of the Draft 

Plan (such as birds, marine mammals and terrestrial mammals). 

I. THE ASSESSMENT lACKS ADEQUATE DETAIL TO ENABLE MEANINGFUL 
TECIIN:tCAL REVIEW 

All the technical reviewers that NROC consulted stated that 

there was not enouqh detail provided in the c¥"'aft pian to permit 

adequate peer review.1 or. McElroy says that: ."The level of 

detail in the study plan, methods and analyses given and budgets 

presented would be completely unacceptable in anY kind of peer-

reviewed grant or contract application." Dr. Lane states: 

"Although it is clear that many of the main environmental 

components have been identified for study, it is not so clear 

that the studies are designed well enough to provide the needed 

information to quantify damages rigorously. In particular, there 

is very little information given on sampling design and methods 

of data analysis and interpretation during the post-collection 

phase." Dr. Liljestrand noted that the level of detail provided 

in the Draft Plan would not suffice to pass scrutiny had this 

plan been submitted by a private party for government agency 

approval. or. Kavanaugh and our other experts reached the same 

conclusion with respect to other scientific and economic studies. 

We appreciate the haste with which the study plan was put 

together and the tremendous pressures the Trustees and their 

l Obviously more detailed information on most of these studies 
could have been provided since when the Draft Plan was made 
available most of the studies were already underway. 
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staffs were under. However, we believe it is in the Trustees' 

interests, and ultimat~ly in the public's interest, to ensure the 

most rigorous and effective study regime is adopted, particularly 

in light of the scrutiny to which the results will be subject in 

any litigation that will eventually result. Thorough scientific 

and technical peer review of the study plan in advance is one of 

the best ways to ensure that the study results are sound and 

stand up in court. 

comme:::n::a:::~ :~::::::t::~:h::a:ta::ed::~ef:~m:o::a:etailed I 
research proposals are being prepared for circulation to peer I 
review scientists around the country. If true, in essence the I 
public is being excluded from participation in the more important: 

and meaningful opportunities to comment on the assessment. 

To this end, we urge the Trustees to provide the opportunity 

for further peer and public review of the studies proposed to be 

performed this next spring and thereafter. We formally request 

that the following steps be taken to ensure proper public input 

to this process: 

1. Copies of these comments, including the specific 

attached comments of outside experts, should be circulated to all 

government scientists and economists (including contractors) who 

are developing and_conducting the actual studies; 

2. Meetings should be scheduled to allow our outside 

experts an opportunity to discuss their concerns directly with 
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the government (or contractor) scientists and economists who are 

actually developing and conducting those studies; 

3. Information on the results of studies to date and 

detailed proposals for additional research should be circulated 

to the experts who helped NRDC and other groups review the Draft 

Plan at the same time they are circulated to other outside 

experts ;2 and 

4. As explained in detail below~ the public should be 

given an opportunity to participate formally in future decisions 

to continue or discontinue damage assessment studies, and in the 

development of the restoration plan. 

II. THE RESTRICTION OF ASSESSMENT STUDIES TO ONE YEAR IS 
ARBITRARY AND HOT IN ACCORDANCE WITH LAW. 

A. The One-year Limitation on Assessment studies Is a 
Violation of the Trustees' puty to Recover Restoration 
~ 

The federal and state trustees for natural resources 

affected by the Exxon Valdez oil spill are under an obligation to 

recover costs for the restoration of damaged natural resources in 

and around Prince William Sound. Section 3ll(f) (5) of the Clean 

water Act provides that designated federal and state officials 

11 Shall act on behalf o:f the public as trustee of the natural 

resources to recover for the costs of replacing or restoring such 

resources.• 33 u.s.c. §132l(f)(5) (emphasis added). section 

l07(f) (l) of CERCLA states that sums recovered be used to 

2 In essence, we ask that our experts be incorporated in the 
scientific peer review process that the Trustees apparently are 
conducting anyway. 
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restore, replace or acquire the equivalent of the damaged 

resources. 42 U.s.c. §9607(f) (1). To recover such costs and 

restore the environment, the Trustees first must assess the full 

extent of injury. An underestimation of injury will lead to an 

underestimation of restoration or replacement costs, an 

inadequate recovery from Exxon, and an inadequate restoration of 

the environment. 

The Trustees violate their statutory duties by arbitrarily 

restricting assessment studies to a period of less than one year. 

The Executive summary states: 11The damage assessment document is 

essentially a one-year plan. No further studies will be 

conducted after February 28, 1990, except those approved by the 

Trustees upon recommendation of the Trustee Council and 

scientific and legal review groups as being necessary to promote 

restoration and to support assessment of legally recoverable 

natural resource damages." (p. i). However, as the Draft Plan 

itself states the spill will have long-term effects not 

discernible within one year. The Draft Plan recognizes that "oil 

and its complex breakdown products are expected to linger in some 

areas for many years," (Draft Plan at 1), acknowledges the 

"possibility of delayed population effects in some species,'' ,isl. 

at 15, and states with respect to at least one species that the 

"full effect of the spill may not become evident this year." ,Ig. 

at 15.3 As the comments of Drs. McElroy, Lane, sanders, 

3 ·· Elsewhere, the Plan states: "Oil and its complex breakdown 
products will persist for a long timet the nature and degree of 

(continued ••• ) 
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Kavanaugh, Vogel, Wright, Hayes and Button (attached) attest, a 

responsible damage assessment cannot be done in one year. 

Due to the magnitude of the valdez spill, the unique 

properties of the affected ecosystem and the virtually certain 

possibility of long-term and delayed biological injury, a study 

of at least several years duration is necessary to adequately 

ascertain the extent of injury and the costs of restoration. The 

planned termination of data analysis on February 28, 1990, 

requiring the termination of data gathering in September of this 

year, bears no rational relationship to the duration of study 

required to assess damages from the spill and will prevent full 

recovery of restoration costs. 

We understand that all prior drafts of the plan were for 5 

years of study and that it was only at the last minute that 

federal officials in Washington, D.C. ordered that the government 

commit to only one year of study. That decision is an arbitrary 

one, driven by political concerns, rather than one justified by 

science or the public interest. 

B. The One-Year Limit On Assessment Studies ls a Violation 
of the Trustees' Duty to Assess Long-Term Effects 

Subordinate to the Trustees' duty to recover restoration 

costs is an explicit statutory duty to assess natural resource 

damages. Section 107(f)(2)(A) of the Comprehensive Environmental 

Response and Liability Act (CERCLA), states that natural resource 

3( ••• continued) 
toxicity of that oil will vary over time, and will require 
considerable study to determine its ultimate fate and effects." 
I!!· at 237. 
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trustees 11 shall assess damages for injury to, destruction of, or 

loss of natural resources" for purposes of recovering restoration 

costs. 42 u.s.c. §9607(f) (2) (A). This provision is made 

expressly applicable to the oil spill liability section of the 

Clean Water Act. zg. The duty to assess natural resource 

damages is violated by the Trustees when they restrict studies in 

a manner that will result in a failure to ~scertain long-term 

injury. 

CERCLA specifically provides that lonq-tei.m injuries are to 

be studied. In a section requiring the Department of Interior to 

draft regulations governing natural resource damage assessment, 

CERCLA mandates that such regulations include provisions designed 

to "determine the type and extent of short- and long-term 

injury." 42 u.s.c. §965l(c) (2). The legislative history of 

CERCLA demonstrates that Congress was aware of the problem of 

long-term injury and intended such injury to be addressed. A 

report by the Senate Committee on Environment and Public Works 

indicates that the committee received testimony that injuries of 

long duration do result from spills of oil'and other hazardous 

materials. Sees. Rep. No. 848, 96th cong., 2d Sess. at 84 

(1980), and acknowledges that damage assessment includes 

"evaluation of long-term or delayed impacts on biological 
'·· 

systems." I,g. at 87. Moreover, in addressing assessment 

regulations, the report reiterates that provisions governing 

large or "unusually damaging11 spills are to contain "protocols 

8 



for field assessment of the type and extent of short- and lQns=-

term damage.• ~· at.86 (emphasis added). 

The regulations ultimately promulgated by the Department of 

Interior for natural resource damage assessment reflect the 

statute's focus on the long-term. First, the regulations direc 

trustees to consider, inter alia, the "duration, frequency, 

season and time of the discharge or release." Natural Resource 

Damage Assessments, 43 C.F.R. §ll.64(a) (4) (ii) (emphasis added). 

Second, "injury" is defined as a "measurable .adverse change, 

either long-term or short-term, in the chemical or phySical 

quality" of a natural resource resultiilg "directly or indirectly11 

from exposure to oil or hazardous materials. 43 c.F.R. 

§ll.l4(v). Finally, the regulations specify various methods for 

determining injury to biological resources that cannot be 

performed effectively in a data-gathering period of less than one 

year. The regulations recognize ipter alia, "cancer," 11 genetic 

mutations" and "physiological malfunctions (including 

malfunctions in reproduction)" as categories of injury, 

§ll.62(f)(l) (i). In order for injuries of this nature to be 

statistically observed, more than one year of study is necessary. 

For example, for reproductive malfunctions, a growth period of a~ 

least one reproductive cycle is essential. 

The February 28 termination date for studies restricts field 

data gathering to a period of six months, since field studies 

must end before the onset of the Alaskan winter. In this period 

of time researchers will be unable to obtain statistical data on 
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delayed population effects and many types of indirect injury that 

will occur. 

As discussed in the comments of Drs. Lane, McElroy, Sanders, 

Vogel, Wright, Hayes and Button, there are many significant long

term impacts that will not become evident in the first year. 

Through processes such as bioaccumulation and biomaqnification 

and through the successional stages in benthic infauna described 

by Dr. Sanders, population impacts will be felt years after the 

original contaminant release. Dr. Button describes the potential 

for long-term changes in water chemistry that will persist for 

long periods, referring to the decade to century life times of 

hydrocarbons and their products.4 

By cutting off studies after the first year, it will also be 

impossible to analyze two related factors that could not possibly 

be addressed in the initial year. First, it is not possible to 

study natural resource damages caused by the various responses to 

the oil spill, including first year cleanup and assessment 

activities. Given the massive deployment of resources and the 

tremendous potential for environmental disruption caused by this 

presence, these effects may be quite dramatic. Exxon and other 

PRPs are liable~or these impacts as well as those caused by the 

spill itself. Relatedly, failure to continue studies in 

subsequent years will render it impossible to determine the 

actual effectiveness of activities conducted in year one. 

4 Drs. Vogel, Wright and Hayes agree that one-year studies 
cannot examine water quality phenomena that have longer time 
scales. 

lO 
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To ignore such impacts and to have decisions about which 

studies to continue based solely on whether there have been 

observed effects in the first year would lead to a serious 

underestimate of the spill's impacts. To cut off studies 

prematurely not only will preclude full recovery from Exxon in 

this case, but will prevent a full scientific understandinq of 

both the short- and lonq-term effects of a major oil spill, an 

understanding which has been seriously lacking to date and which 

would help inform future public policy debates. By failing to 

provide studies to adequately assess such injuries, the Trustees 

violate both the statute and regulations qoverning natural 

resource damage assessment. 

c. The Trustees• Violation of Their Statutory Duty To 
Adequately Assess Damaaes Is Not Cured By the Provision 
in the Assessment Plan Allowing for An Extension of 
Studies. 

The need for assessment studies of longer than one year's 

duration is evident ~- Thus while the Assessment Plan proposed 

by the Trustees provides for an extension of studies after 

February 28 if "approved by the Trustees upon recommendation of 

.the Trustee Council and scientifi~_ .. and legal review groups as 

being necessary to promote restoration and to support assessment 

of legally recoverable natural reS"Ource damages," (Draft Plan at 

26), this provision does not satisfy the Trustees' duty to ensure 

that damages are properly assessed and the full costs of 

restoration are recovered. This extension provision does not 

obligate the trustees to formally consider extension in any 

manner and isolates any such consideration from public notice and 

J.J. 



review. It thus gives no guarantee that necessary studies will 

be performed. The recovery provisions of the Clean Water Act 

and the assessment provisions of CERCLA mandate that the Trustees 

adopt a reasonable duration for assessment studies before the 

assessment plan is approved. Piecemeal decisions to extend a 

particular study here or there cannot replace the function served 

by a comprehensive, coordinated long-term asse~sm~nt plan. 

III. THE TRUSTEES MOST PROVIDE PUBLIC NOTICE AND COMMEliT ~~ ~ J 
DECISION TO TERMINATE OR EXTEND ASSESSHEIIT STUDIES AFTER 
FEBRUARY, 1990. · 

If the Trustees retain the February, 1990 deadline for 

assessment of natural resource damages resulting from the ~ 

Valdez Oil Spill, they must provide an opportunity for public 

participation at the time this deadline is reviewed. The Draft 

Plan currently provides that the Trustees may extend studies 

beyond the deadline after consultation with "legal and scientific 

review groups" and upon a determination by the .... Trustees that 

extensions are 11 necessary to promote restoration and to support 

assessment of legally recoverable natural resource damaqes 11 

(Draft Plan at 26). No opportunity for public participation is 

included in this review process. 

However, public participation in the development and 

amendment of the Draft Plan is required under both the 

Administrative Procedure Act (APA) and the Department of Interior 

12 
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(DOI) regulations governing damage assessment.5 The APA requires 

federal agencies to give public notice and solicit public comment 

in connection with any "rule making." 5 U.S.C. §553. "Rule 

making" is defined as the process of "formulating, amending, or 

repealing any rule,'' 5 u.s.c. §551(4), while "rule" is broadly 

defined to include any "agency statement of general or particular 

applicability ••• designed to implement, interpret, or prescribe 

law or policy." 5 u.s.c. §551(5) (emphasis added). The Draft 

Plan is a "statement of particular applicability designed to 

implement law" ·that has substantive impact on the rights and 

duties of affected parties and thus is subjec~ to the APA notice 

and comment procedures. 

The Draft Plan is subject to regulatory notice and comment 

procedures under 43 c.F.R. §11.32. This section of the OOI 

assessment regulations provides that any assessment plan or 

significant modification of an assessment plan must be made 

available for public comment for 30 days prior to the plan taking 

effect. 43 C.F.R. §§11.32(c), 11.32(e) (2). 

Any decision to terminate or extend assessment studies 

beyond February 28, 1990 will constitute an amendment or 

significant modification of the assessment plan. The duration of 

studies is a critical element of the plan, directly linked to the 

type and extent of injury that will be detected and the amount of 

damages that will be assessed. The final decision with respect 

to termination or continuation of studies, therefore, will 

5 Sections 
also evidence 
participation 

101(e) of the Clean Water Act and 117 of CERCLA 
a congressional concern for ensuring public 
in the development of plans of this type. 
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significantly affect the character of the plan. The public must 

be involved in such an.important decision at the time it is made. 

To provide meaningful public review, the Trustees should do 

three things: 

1. Provide the public with information regarding the 

results of studies performed this past summer since those results 

bear upon the direction of further studies; 

2. Provide greater detail on the studies proposed to be 

performed for upcoming seasons than does the draft plan (which, 

as the experts state, provides inadequate information to enable 
I 

proper scientific review); and 

3. Allow early enough opportunity for public input so thaJ 
i 

the public comments can be useful in the design and conduct of \ 
the studies that are performed (again in contrast to the process 

followed in the draft plan where the field studies were completed 

' 

before there was any public comment). -
IV. THE ASSESSMENT NEEDS TO HAVE MORE OF AN ECOSYSTEMS FOCUS. 

one of the most serious criticisms noted by the scientists 

who reviewed the draft plan was the lack of an ecosystems 

approach to studying the effects of the spill. As Dr. Pat Lane 

observed in her comments: 

All natural populations exist in ecosystems and 
although many key populations are of interest because 
of their direct commercial value, studying them 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 
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decline not only from the direct effects of oiled 
feathers or ingested oil, but also from the lack of a 
critical prey species that was killed previously by the 
oil spill. There is no evidence that an ecosvstem 
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 long-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. 
Secondly, focus on populations gives too narrow a 
definition of damage and must a priori lead to further 
underestimates in damage assessment •••• Thus, if the 
guilty party were made to pay only for the number of 
birds or mammals directly killed by the oil spill, for 
example based on a carcass count, the amount of true 
damage could be underestimated by orders of magnitude. 
(emphasis supplied). 

Dr. Lane recommends the use of appropriate models at both the 

population and ecosystem levels to predict multi-generational 

effects and cites to work she has done previously (copies 

attached) of both population and ecosystem level risk analyses. 

Dr. McElroy also stated this same concern: 

The plan focuses on assessing damage to each resource 
as an individual unit with emphasis placed on 
quantification of exposure to oil components, stock 
size·, and in some cases reproductive fitness. Ve 
little effort has been placed on assessing impact on 
system wide, or interactive processes. For example, 
how oiling may effect productivity in a given area 
which in turn may affect species composition and or 
food resources. Investigation of each resource species 
as an individual component is extremely costly and may 
miss subtle. .... effects caused by interactions between 
species. If species A is severely affected, its former 
prey may become more abundant which may deplete food 
resources of species B. In this case the two species 
don•t interact directly, but effects on one can lead to 
significant effects on the other. In order to get a 
complete picture of damage to the ecosystem, a 
comprehensive damage assessment plan should focus on 
individual species as well as their interactions and 
functioning of the ecosystem as a whole. 

The persistence of hydrocarbons in the sediments and the 

resulting alterations in benthic communities also are crucial 
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areas of study. ·Or. Howard Sanders, who did pathb~eakinq work on 

this issue in connection with the Florida barge spill off West 

Falmouth, comments on the importance of studying these effects 

and understanding the threats to fish and shellfish populations 

dependent on these communities. He recommends methods of study 

that will allow proper understanding of these effects. 

Drs. Liljestrand and Button r~ise similar concerns regarding 

the effects of hydrocarbons in the air and water. For example, 

Dr. Liljestrand comments that the effects of air contaminants 

must include the dry flux of organic air pollutants ontO 

vegetation (which may affect the plants and result in subsequent 

intake by plant foragers). Dr. Button notes that the studies I 

seem to ignore long-term chemical changes induced by the 

hydrocarbons introduced by the spill, and their effect on global 

as well as regional water chemistry. 

All these comments point to the need for an expanded 

ecosystems scope which will provide a fuller and more complete 

assessment of injury than the draft plan proposes. 

V. EXXON SHOULD NOT PLAY A IIAJOR ROLE IN THE DAMAGE ASSESSMENT 
AND RESTORATION PLAN DEVELOPMENT OR IMPLEMENTATION. 

I 
I 
' 

The Draft Assessment leaves open the question of the role of 

Exxon and other potentially responsible parties (PRPs) in 

conducting the damage assessment, and in developing and 

implementing the restoration plan. In particular, the Trustees 

"have not decided whether, or to what extent, poteritially 

responsible parties should participate in the damage assessnient." 

Draft Assessment at iii. We object strongly to the possibility 

16 



that Exxon and other PRPs will be given a significant role in 

these tasks. 

we do not, of course, object to any requirement that Exxon 

fund damage assessment and restoration efforts by the Trustees or 

their agents, as we believe is required by CERCLA and the Clean 

Water Act, so long as Exxon has no control (outside of the normal 

public process) over how the funds are spent and how the studies 

and restoration are conducted. In fact, because it is apparent 

that many of the problems identified in these comments relate 

directly to inadequate Trustee resources to conduct the 

assessment,6 the Trustees should strongly consider filing a cost 

recovery action immediately against Exxon and the other PRPs as a 

means of financing immediate, ongoing damage assessment costs. 

However, as explained below, we object on both policy and 

legal grounds to further involvement by Exxon in the damage 

assessment and restoration processes. 

A. It is Bad poligy to Allow Exxon to Participate in the 
Damage Assessment and Restoration 

Given the potential.liability and other consequences faced 

by Exxon and other PRPs (and the oil industry as a whole) as a 

result of this oil spill, it is completely unrealistic to expect 

6 For example, we hear disturbing reports that numbers of 
samples may be cut back drastically due to financial constraints. 
This could severely undercut the validity of data and conclusions 
drawn from those data. Similarly, due to the high cost of 
fractionizing water samples, only a very small percentage of the 
samples is being taken for specific fractions; the rest are 
a~alyzed for total hydrocarbons. This limits severely the 
Trustees• ability to determine concentrations of individual 
hydrocarbon fractions, such as benzene, ethylbenzene, toluene, 
xylene and other constituents. 
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that these parties can participate in the assessment and 

restoration from an objective perspective. 

Allowing PRPs to participate in the assessment process is 

akin to asking the fox how many chickens it ate. Because Exxon 

is financially liable for any natural resources destroyed or 

damaged due to the spill or the spill cleanup, it clearly has 

little incentive to document the full magnitude and severity of 

those damages. In fact, Exxon has a direct pecuniary incentive 

to minimize any proof of the damages caused by the spill.7 

This conflict of interest is far from purely theoretical. 

Exxon now has been sued by a large number of parties, including 

NRDC and other enviropmental groups, commercial interests, and by 

at least one of the Trustees.8 Thus, a direct adversarial 

interest already exists related to the specific issues that will 

be addressed by the damage assessment and restoration plan 9 It . 
is completely untenable to give Exxon direct control over matters 

that are likely to be contested in court between Exxon and the 

Trustees. 

7 Information collected by NRDC and other groUps demonstrates 
that where PRPs participated in Superfund remedial 
investigations, treatment options (as opposed to containment or 
other less permanent remedies) were chosen only 38% of the time, 
compared to 61% where EPA or states took the lead in remedy 
selection. This demonstrates the high potential for PRP bias in 
this type of activity. 

8 We fully expect that suits will be filed by the.federal 
Trustees as well, if the Trustees are to fulfill their public 
trust responsibilities under CERCLA and the Clean Water Act. 

9 This adversarial relationship was exacerbated by Exxon's 
recent lawsuit against the state of Alaska. conceivably, Exxon 
could use information collected during the damage assessment in 
its case against one of the Trustees. 
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Even aside from the formal conflict of interest related to 

Exxon's potential financial liability, Exxon clearly has an 

interest in minimizing the public's awareness of the actual 

extent of the damages caused by the spill. From the outset, 

Exxon seems to have been concerned first and foremost about the 

public relations implications of the spill. We expect that this 

will continue to guide Exxon's activities. These concerns could 

jeopardize the objectivity and adequacy of the assessment and 

restoration. One major factor driving Exxon's behavior, we 

suspect, is the desire of the oil industry to drill in the Arctic 

National Wildlife Refuge and other frontier areas of Alaska and 

the outer Continental Shelf. It is in the :eng-term interests of 

the industry as a whole to attempt to minimize the public's view 

of the damage caused by this highly visible event. 

One might argue that while the concerns discussed above 

apply to the damage assessment process, they should have little 

bearing on Exxon's ability to develop and to conduct the 

restoration plan. Here too, however, Exxon has a direct conflict 

of interest that may jeopardize the conduct of an adequate 

restoration effort. Exxon has an interest in deciding whether or 

how to conduct any given portion of the restoration based purely 

on whether it will reduce their ultimate liability by a 

sufficient amount.D Indeed, since as confirmed by the State of 

QhiQ decision restoration cost is one measure of Exxon's 

D Exxon's possible attitude in this regard may be anticipated 
based on the company's callous refusal to commit to return next 
summer to continue the cleanup effort. 
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liability, Exxon has a direct incentive to minimize restoration 

costs. 

While this type of cost balancing may be appropriate for a 

private corporation, it is completely inappropriate for purposes 

of the public decision on the appropriate restoration of Prince 

William sound. This critical public decision should be based 

entirely on biological factors. All feasible efforts should be 

made to restore the environment of the sound to as close an 

approximation of pre-spill conditions as possible.n 

Allowing the responsible parties to participa~e in the 

damage assessment and restoration would be particularly ironic 

and inappropriate in this case, where the malfeasance or 

nonfeasance of Exxon, Alyeska and other responsible parties was 

so directly responsible for the accident, the almost complete 

failure to contain the accident, and the extremely ineffective 

cleanup to date. Exxon's poor response to date, which has 

focused on public relations to the detriment of sound 

environmental response, renders them completely inappropriate for 

a significant role in the damage assessment and restoration. 

Finally, it may be true that Exxon (and its consultants' 

have more persotlnel than the Trustees to devote to the damage 

assessment and restoration. This does not mean, however, that 

Exxon should participate directly in these efforts. As explained 

above, Exxon can and should be required to pay the Trustees, in 

n As discussed elsewhere in these comments, the Clean Water Act 
establishes a preferred hierarchy of restoration, rehabilitation 
and acquisition of replacement resources. While Exxon might 
decide that acquisition of replacement resources is cheaper than 
restoration, the Trustees are not free to make this choice. If 
restoration is feasible, it must be the preferred approach. 
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advance where necessary, to retain the necessary consultants and 

other personnel to co~duct a completely independent assessment 

and restoration. 

B. It Would Be Illegal to Allow Exxon to Participate 
Extensively in the Assessment Plan and Restoration 

These policy arguments clearly suggest that Exxon should be 

given no major substantive role in the assessment and 

restoration. We also believe, however, that even after state of 

QhiQ, assigning Exxon this role under these circumstances would 

be illegal. 

The Clean Water Act imposes a specific trust duty on the 

Trustees to conduct the damage assessment and restoration. CWA 

section 3ll(f)(5) provides: 

The President, or the authorized representative of any 
State, shall act on behalf of the public as trustee of the 
natural resources to recover for the costs of replacing or 
restoring such resources. Sums recovered shall be used to 
restore, rehabilitate, or acquire the equivalent of such 
natural resources by the appropriate agencies of the Federal 
Government. or the State Government. 

(emphasis added). This language indicates that the Trustees have 

the responsibility to conduct the damage assessment and 

restoration effort, and prohibits the delegation of this trust 

duty to an outside party,~ particularly outside parties with a 

direct adverse interest.D 

~ We do not suggest that specific portions of the assessment 
restoration cannot be performed by independent outside 

or 

contractors, who have no interest in the outcome, and who are I 
under the direct supervision of the Trustees. 

D With respect to restoration, the Conference Report on the 1977 \ 
Clean Water Act Amendments, which added sections 3ll(f) (4) and 
(5), confirms that the 11measure of liability is the reasonable 
costs actually incurred by Federal or state authorities in 
replacing the resources or otherwise mitigating the damages." H. 

(continued ••• ) 
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similarly, section 107(f) (1) of CERCLA provides: 

The President, or the authorized representative of any 
state, shall act· on behalf of the public as trustee of such 
natural resources to recover for such damages. Sums 
recovered by the United States Government shall be retained 
by the trustee ••• for use only to restore. replace. or 
aqguire the equivalent of such natural resources. Sums 
recovered by a State as trustee under this subsection shall 
be available for use only to restore, replace, or acquire 
the equivalent of such natural resources by the state. 

(emphasis added). CERCLA section 107(f) (2)(A) and (B) proceed to 

elaborate that the assessment of natural res~urce damages must be 

performed by federal and state officials, respectively, 

designated by the President and the Governor of the affected 

state a 

Section 104 of CERCLA does authorize the President to allow 

a PRP to conduct removal or remedial action, when the President 

determines that such action will be done properly and promptly. 

The definitions of 111 remove• or •removal'" and "'remedy' or 

•remedial action'" (CERCLA sections 101(23) and (24)) describe 

cleapup tasks, as distinct from natural resoUrce damage 

assessment or restoration activities. By contrast, the natural 

resource damage assessment and restoration provision (section 

107(f), uses the terms "restore, replace, or acquire the 

equivalent of such natural resources." Thus, even if Congress 

intended to allow the PRP to conduct a cleanup, it did not intend 

to allow PRPs to conduct the damage assessment or restoration~·--~-

This distinction makes perfect sensea The PRP may have a 

direct interest in conducting a prompt and adequate cleanup, so 

Il ( •.• continued) 
conf. Rep. 830, 95th Cong. 1st sess. 92 (December 6, 1977) 
(emphasis added). 
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as to minimize potential liability for natural resource and other 

damages. But as explained above, the PRP has a direct conflict 

of interest with respect to the natural resource damage 

assessment and restoration. 

Despite this statutory distinction, the state of Ohio 

decision (we believe incorrectly) allows the Trustees flexibility 

to delegate purely ministerial duties related to the damage 

assessment to PRPs. The Court made it clear, however, that such 

duties must be supervised closely by the Trustees, and only 

consistent with a lawfully-developed assessment plan. For the 

policy reasons discussed above, we do not believe that the 

Trustees should exercise this flexibility in this case.» Exxon 

has not proven itself sufficiently reliable and objective to 

serve the public interest in these tasks. 

Equally important, because of the extremely vague nature of 

the assessment plan, implementation of all or any part of the 

plan by Exxon would be more than purely ministerial. The plan 

gives little or no guidance on such critical issues as location 

of sampling, size and n~ers of samples, analytical techniques, 

data preservation methods, quality control procedures, and other 

issues which severely affect the results of the studies. To 

delegate such decisions to Exxon would seriously compromise the 

study effort and give them major rather than ministerial 

responsibilities in c'onducting the assessment. Given the 

magnitude and complexity of this damage assessment, we doubt 

» The Trustees note repeatedly that no decisions have been made 
on whether to follow the Interior Department assessment rules, in 
whole or in part. 
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whether sufficient guidance can be provided to render Exxon~ 
role purely ministeri~l. 

Also because of the extremely vague nature of this 

assessment plan, allowing Exxon or other PRPs to participate 

directly in the damage assessment and restoration would violate 

the due process and public participation rights of NRDc and other 

parties who have a strong interest in the adequacy of these 

processes. The Trustees• decisions on appropriate remedial 

action, the monetary value of the resources lost or damaged due 

to the accident, and on the appropriate restoration, replacement 

or acquisition actions, are formal administrative decisions 

subject to the Administrative Procedure Act, section lOl(e) of 

the Clean Water Act, section 117 of CERCLA, and relevant 

provisions of state law. Particularly if the plan remains as 

vague as it is now, the parties who actually conduct the 

assessment and restoration will end up makinq important 

decisions, without public input, on how the assessment and 

restoration will be conducted. Allowinq Exxon or other PRPs such 

a direct role in decisions related to the conduct of the damage 

assessment and restoration gives one set of interested parties a 

clear preference and advantage in this public process. This 

would violate fundamental tenets of due process and public 

participation in agency decisions. 

VI. 

the 

THE TRUSTEES SHOULD PROCEED QUl:CKLY WITH THE DEVELOPMENT 01 
A COMPLETE RESTORATION PLIIN. 

Although the cover letter to the draft plan indicates that 

document includes both a draft natural resource damage 
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assessment plan~ a draft restoration strategy, no actual 

proposed restoration strategy is included in the document.~ 

Instead, the document includes only an extremely brief discussion 

of how the proposed restoration plan will be developed in the 

future. This brief discussion provides no information on the 

direction the Trustee council is considering for a restoration 

plan, or even possible options. Nor does the discussion even 

include a precise schedule for the development of such a plan. 

The draft plan should have included a far more detailed 

discussion of this issue. In particular, as required by the 

State of Ohio decision, the total damages assessed against Exxon 

must include the cost of restoration or replacement, to the 

extent possible, and to the extent restoration or replacement is 

not possible, the cost of acquiring replacement resources or 

habitat. Thus, the restoration plan has a direct relationship 

to, and therefore should be prepared as a part of, the natural 

resource damage assessment plan. 

But given that the plan announces an intent to seek 

substantial additional public comment as it proceeds with the 

development of a restoration plan (we agree this additional 

opportunity for ~omment is legally necessary), we urge the 

Trustees to proceed with the development of the restoration plan 

as quickly as possible. While we recognize that some elements of 

the restoration plan require a more detailed assessment of what 

resources were lost or damaged due to the spill, development of 

:5 We use the term "restoration" to include restoration, 
replacement, and acquisition of replacement resources and 
habitat. As discussed extensively below, the Trustees should 
ensure similar inclusive terminology. 
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the restoration plan does not have to be put completely on hold 

while this information is collected. With respect to some types 

of resources, sufficient information is available now to prepare 

at least an initial draft of a restoration plan. This plan can 

be revised as more complete information becomes available.~ 

Moreover, given that an entire year of data collection has 

already occurred for most. of the studies included in the draft 

restoration plan, it is unclear why certain aspects of the 

restoration cannot begin next summer. We recognize that the 

Trustees must balance the g9als of conducting.a detailed damage 

assessment and conducting restoration activities that may obscur 

the damage assessment process. We also understand that, in some 

cases, initiation of restoration work may have to await 

additional information on the nature and extent of damage. 

The overriding objective, however, must be to restore the 

affected environment as quickly and completely as possible. 

Therefore, well-considered restoration work should begin next 

year wherever possible, particularly where success will be 

improved if restoration begins more quickly.~ As a corollary, 

since the public must have a fair opportunity to comment on 

proposed restoration activities, a proposed restoration plan must 

~ With respect to resources for which even less information is 
available, the Trustees could at least scope out the components 
of the restoration plan that need to be developed. 

v This is not to say that the Trustees should 
restoration procedures that may be ineffective 
counterproductive. ~ comment 4 below. 
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be prepared this winter, at least with respect to those 

activities that may begin next year.E 

When the restoration plan is developed, it should 

incorporate the following concepts, at a minimum: 

1. The restoration plan must include full consideration of 

restoration, replacement, and acquisition Of replacement 

resources and habitat. currently, for ex~ple, the draft plan 

includes no reference to acquisition of replacement resources or 

habitat. See Draft Plan at 27-28.~ 

Proper consideration of all of these strategies is essential 

for a number of reasons. First, as noted by many of the experts 

who commented on the draft plan, Complete restoration of the 

environment of Southcentral Alaska is not possible. Therefore, 

replacement or acquisition will be necessary to compensate the 

American public and the environment fully for the damage caused 

by the spill. 

Second, currently the studies identified in the damage 

assessment plan do not focus on the full range of restoration, 

replacement or acquisition strategies. For example, no study. 

specifically aims to identify the types of habitat that may be 

priorities for additional acquisition, and to identify potential 

E our concern that an opportunity to comment might postdate the 
actual work is well-founded, since this is precisely what 
occurred with respect to the first year of field data collection 
on the damage assessment studies. 

~ As discussed above, cleanup, which involves removal of oil and 
other contaminants, should not be confused with restoration, 
which focuses on the biological functioning of the affected 
environment. Thus, "bioremediation" techniques, while 
potentially desirable cleanup methods, do not constitute 
restoration. 
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target acquisition areas not currently under public ownership, or 

that are not currently protected. Similarly, no studies address 

specifically such issues as the feasibility of restocking 

populations, or the feasibility of restoring polluted benthic 

habitat. The draft restoration plan must address these issues. 

Third, the restoration plan should identify replacement and, 

in particular, acquisition opportunities that might be time

limited. For example, the Trustees may elect to protect 

additional habitat in Prince William Sound by. repurchasing timber 

leases or by cancelling pending timber sales in the ChUgach 

National Forest, and by recommending mOre areas of the forest 

with important fish and wildlife habitat for wilderness 

designation.~ 

Similarly, should the Trustees decide that additional marine 

habitat should be protected to compensate for habitat lost due to 

the spill, opportunities for acquisition must be identified 

quickly. Viable opportunities include repurchasing existing oil 

and gas leases in Bristol Bay or other areas of Alaska, Which 

would protect critical habitat for many of the species affected 

by the spill, or the creation of a Prince William Sound Memorial 

Marine Sanctuary in areas that are currently subject to logging, 

oil and gas or other development pressures. 

2. The restoration plan must consider all aspects of the 

environment of the affected area, and not just co~ercially 

important or other commonly-recognized species. ·Instead, the 

~ Decisions on some pending timber sales have been postponed due 
to the spill. Obviously, these sales must be reconsidered in any 
event to account for the major new biological stresses caused by 
the spill. 
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restoration plan must be designed to restore, replace, or acquire 

replacement habitat for all affected species, and all affected 

environmental qualities. In short, the goal is restoration or 

replacement of the total environment, and the environmental 

productivity and diversity that existed before the spill. 

3. The restoration plan should focus on qualitative as 

well as quantitative environmental measures. For example, a 

restoration plan that focuses only on numbers of species and 

numbers of organisms might supplant the affected environment with 

a somewhat modified ecosystem, in lieu of true restoration. 

Thus, the plan should consider not only numbers of species, but 

the specific types and distributions of species in the region 

before the spill. Similarly, the plan should focus not only on 

population size, but also on the relative size of various 

populations that interact in the environment. This will ensure 

that the affected environment is returned to as close a condition 

as possible as existed before the spill. 

In addition, the restoration must focus on wilderness and 

other aesthetic values, in addition to purely biological factors. 

Prince William Sound, Kenai Fiords National Park, Katmai National 

Park and Preserve, Kodiak National Wildlife Refuge and other 

affected areas are recreational resources for thousands of 

people, and were intended to be preserved in their pristine, 

natural state for future generations. National parks and other 

conservatiOn system units in particular were created by law 

29 



specifically for wilderness and other recreational purposes.a 

These purposes, as s~t forth in relevant organic legislation, 

land use and conservation plans, and other documents should be 

reviewed as part of the restoration planning process. For 

example, to the extent that the full wilderness values of an 

affected national park cannot be "restored", these values should 

be replaced through acquisition of other areas.~ 

4. Extreme care should be taken with artificial 

"restoration" and "rehabilitation" techniques.23 While we 

encourage the Trustees to consider the full r_ange of restoration 

and replacement options, and to employ options that are 

promising, some "restoration" techniques may do more harm than 

good, depending on the circumstances, location, and intensity of 

use. For example, salmon hatcheries may increase the local 

salmon population and harvest, at the expense of the integrity of 

wild salmon stock. Other efforts, such as restocking of wild 

populations, may require considerable time and resources, with 

limited success. The same resources may be spent more 

effectiveiY by acquiring replacement habitat to support remaining 

local populations while the affected regions recover naturally. 

While we do not ~ntend to choose particular options at this time, 

a For example, the entire coast 
which was affected by the spill, 

of Katmai National Park, much of 
is designated wilderness. 

22 Obviously, this determination is 
assessment to the extent that funds 
additional land resources. 

relevant to the final damage 
are needed to acquire 

2l we do not consider techniques such as "bioremediation", which 
uses nutrients to encourage bacteria growth as a means of 
removing oil, to constitute ''restoration". These techniques are 
properly considered cleanup activities. 
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we urge the Trustees to consider the full costs and effects of 

all possible restoration strategies before particular strategies 

are selected. 

5. As with the damage assessment, the restoration plan must 

provide, to the maximum extent possible, for the renewal of the 

long-term productivity and diversity of the affected environment, 

and not just for the elimination of short-term, chronic effects. 

For example, it is not sufficient simply to eliminate acute 

toxicity in the environment and to replace the most .. obvious 

species to their original numbers. Efforts must be made to 

ensure that the structure, function and productivity of the food 

chain and other aspects of ecosystem function are restored to the 

greatest extent possible. Similarly, attention must be given to 

sublethal effects, such as the reproductive success, growth 

potential, and overall health of individuals, as well as direct 

mortality. 

6. The restoration plan must address damages caused b:Jthe 

cleanup and other response activities conducted this summer, as 

well as damage caused by the spill itself. 

VII. THE TRUSTEES IIUST DECIDE WHAT ASSESS!IEIIT STAliDARDS AND 
PROCEilllRES WILL BE USED :IN THE ASSESSMENT, AND ALLOW PUBLIC 
:INPUT :INTO THOSE DECISIONS. 

The Draft Assessment repeatedly notes that no decisions 

been made on such critical decisions as whether the Interior 

Department damage assessment rules will be used, in whole or in 

part, and what measures of damage will be used in the process. 

These statements ignore two critical factors. First, the 

State of Qbio decision set forth critical guidance on what 
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aspects of the rules may or may not be used, and on what basic 

economic valuation pripciples ~ be used in the assessment 

process.~ For example, the decision makes clear that the 

Trustees may not employ the "lesser of" concept in Interior's 

rules, or any variant on that principle. Rather, restoration 

cost must be considered the preferred approach unless restoration 

is technically impossible or grossly disprop.ortionate to the 

value of the resources. conversely, the decision makes clear 

that the measure of damages must exceed restorat"ion costs; the 

lost use and nonuse values also must be assessed in order to make 

the public and the environment whole. In such cases, the Court 

explained that additional damages should be used to acquire 

replacement resources or habitat. Finally, the Court noted that 

lost use values should not be based exclusively on "market 

factors." All reliable means of calculating the value of the 

resource must be employed.z 

The draft assessment must be revised in light of the 

decision in state of Ohio to expand the economic studies to 

evaluate the costs of restoring, replacing or, where neither is 

possible, acquiring equivalent resources elsewhere. The economic 

studies described in the draft plan, however, emphasize lost use 

values to the exclusion of restoration. The comments of 

economist Mike Kavanaugh (attached) make clear the need to expand 

~ Economic issues are addressed in greater detail in 
attached comments of Michael Kavanaugh. 

the 

2i The Draft Assessment continues to obfuscate this issue by 
indicating that lost use values will be considered in the 
assessment, without defining the types of uses that will be 
considered and the methods of valuing _those use.s. 
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the scope of analysis; in addition, he suggests ways to improve 

the proposed studies .assessing lost use values. 

second, the standards and procedures that will be used in 

the damage assessment will have a critical effect on the results 

of the analysis. As such, the public has an absolute right to 

comment on these decisions. Moreover, since the procedures and 

economic methods that will be used to value the resources lost or 

damaged due to the spill may affect the types of scientific 

studies that are conducted, or vice versa, it is not sufficient 

to allow public participation on this issue after all of the 

scientific studies are completed. Public input into these 

decisions should be allowed, therefore, as soon as possible. 

v:III. THE TRUSTEES SHOULD INCORPORATE THE VIEWS OF A BROADER 
SCOPE OF EXPERTS AND RESEARCHERS. 

As noted above, we request that NRDC 1 s experts play a 

in the formal peer review process being used by the Trustee 

also believe, however, tha~ other legitimate views may be 

excluded from the ongoing damage assessment process. 

role 

s. We 

For example, the role of the National Park Service is not 

spelled out in the Draft Plan, leaving it unclear whether t 

views are properly being considered. Extremely important 

national park lands were affected by the spill, yet only th 

Fish and Wildlife Service (FWS) is listed as the Interior 

heir 

e u.s. 

Department's Trustee representative. This role should be s 

between FWS and NPS, to ensure that the interests of valuab 

hared 

le 

park lands are protected, and to take full advantage of the data 

collected by NPS during and after the accident. 
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Similarly, the Draft Plan appears to ignore entirely the 

fact that much independent research and information collection is 

·being conducted in the areas affected by the spill. This ranges 

from formal scientific research by independent scientists, to 

coordinated or anecdotal efforts by citizens to identify 

carcasses, oiled beaches and other readily-identified effects of 

the spill. The assessment plan should discuss a forma~ effort to 

collect and use, as appropriate, this information collected by 

outside sources. 

CQNCLQSIQN 

The Draft Assessment Plan fails to provide sufficient detail 

to allow serious public comment on the conduct of the ~ 

Valdez damage assessment and restoration planning processes. 

Nevertheless, it is apparent from the information provided 

that the plan contains serious flaws that may jeopardize both the 

damage assessment and the restoration plan. Most notably, the 

general proposal to limit the plan to one year of studies will 

seriously underestimate the natural resource damages caused by 

the spill. Moreover, the Trustees' failure to initiate serious 

restoration planning calls into question their commitment to a 

comprehensive, long-term restoration of the affected environment, 

or to purchase replacement resources and habitat where full 

restoration is not possible. 

We urge the Trustees to correct the violation of our public 

comment rights by allowing additional opportunities to comment on 

all future key decisions related to the damage assessment and 

restoration. More important, the Trustees should broaden the 

scope and duration of the damage assessment plan, and initiate 
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careful restoration planning immediately, consistent with these 

comments and the atta~hed comments of our experts. 

ATTACKHBNTS - COKHBHTS OP EXPERT REVIEWERS 

Comments of Dr. Anne McElroy 

Comments of Dr. Patricia A. Lane 

Comments of Dr. Howard L. sanders 

comments of Or. Michael Kavanaugh_ 

Comments of Or. Howard Liljestrand 

Comments of Or. O.K. Button 

Comments of Drs. steven wright, Kim Hayes and Timothy Vogel 

~PPEHDX% (Studies referred to in the comments of or. Patricia A. 
Lane) 

Crowell, ··M.J. and P.A. Lane. The Effects of Crude oil and 
the Dispersant COREXIT 9527 on the Vegetation of a Nova 
Scotia Saltmarsh: Impacts After Two Growing Seasons. 

Lane, P.A., 1989. Environmental Effects Monitoring: Pitfalls 
and Possibilities in Relation to Offshore Oil Development. 

Lane, P.A., 1989. synopsis for Environmental Effects 
Monitoring: -Pitfalls and Possibilities in Relation to 
Offshore Oil Development. 

Lane, P.A., 1988. Reference Guide to cumulative Effects 
Assessment in canada, vel. I. 

Lane, P.A., M.J. Crowell, D.G. Patriquin and I. Buist, 1987. 
Use of chem~cal dispersants in salt marshes. Environmental 
studies Research Funds Report No. 070. ottawa. 100 p. 

Lane, P.A., 1985. Ecological Risk Analysis in Regard to 
Offshore Oil Development at Hibernia. 
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COMMENTS ON THE DRAFT STATE/FEOERAL NATURAL RESOURCE DAMAGE ASSESSMENT PLAN 
FOR THE EXXON VALDEZ OIL SPILL RELEASEO IN AUGUST 1989, PREPARED SEPTEMBER, 
1989 . 

Anne HeEl roy 
Assistant Professor 
Environmental Sciences Program 
University of Massachusetts-Boston 

Scope of Review: 

As stated in the Federal Register, public comments are being requested to 
ensure that: 

I) important.resource concerns are not omitted, 
2) the methodologies receive independent review, 
3) that appropriate methodologies are chosen for assessment, and 
4) that the costs of the assessment are reasonable. 

The Register notice also states that additional work will only be done if such 
study is required to support legal recovery of damages for harm to natural 
resources if such studies are justified scientifically and are consistent with 
the objective of restoration of the ecology of the effected area. 

As noted in the Register, to expedite damage assessment, all studies ,;;;.; 
begun prior to publication of the Assessment Plan. Indeed, according to the 
plan all data collection should be finished by mid September 1989, prior to 
the receipt date for comments. Data analysis will continue until February 28, 
1989. Comments at this point can only serve to criticize the Draft Plan and 
make suggestions for additional work in the future. Without any preliminary 
data, suggestions will be speculative. Considering the huge expenditure of 
funds (35 million) committed to this plan, independent review prior to 
commencement of study should have been obtained. .___-

To purpose of the plan is to determine the extent and magnitude of injury to 
natural resources of Prince William Sound and the adjacent Gulf of Alaska in 
support of the development of a restoration plan to promote the long-term 
recovery of natural resources and to support damages to be claimed for the 
loss of services~ 

The plan focusses on assessing damage to each resource as an individual unit 
with emphasis placed on quantification of exposure to ·oil components, stock 
size, and in some cases reproductive fitness. Very 1 ittle effort has been 
placed on assessing impact on system wide, or interactive processes. For 
example, how oiling may effect productivity in a given area which in tern may 
affect species composition and or food resources. Investigation of each 
resource species as an individual component is extremely costly and may miss 
subtle effects caused by interactions between species. If species A is 
severely affected, its former prey may become more abundant which may deplete 
the food resources of species B. In this case the two species don't interact 
directly, but effects on one can lead to significant affects on the other. In 
order to get a complete picture of damage to the ecosystem, a comprehensive 
damage assessment plan should focus on individual species as well as their 
interactions and functioning of the ecosystem as a whole. 
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The goals of the major se~tions of the plan are summarized below: 

Part I: Injury Determination/Quantification: 

Coastal Habitat: to measure spill-related changes in supra-, inter- and 
subtidal zones. 

Air/Water: to determine the distribution and composition of petroleum 
hydrocarbons in water, sediments, and living resources (ie. determine the 
dose). · 

Fish/Shellfish: to quantify numbers and effects in major fisheries 
species. 

Marine Mammals: quantify deaths, pathology and toxicology as well as 
number and distribution. 

Terrestrial Mammals: quantify damage to co.astal species which would 
consume contaminated aquatic species and run 1 aboratory experiments to 
assess effects on mink as a model. 

Migratory birds: quantify mortality, population census, reproductive 
success. 

Technical Services: Provide the expertise and coordination to ensure 
accurate and verifiable measurements of hydrocarbons in all samples, 
histopathological measurements in tissue samples, and mapping of results 
obtained. 

Part II: Development of the Restoration Plan and Implementation Plan: 

Part III; Damage Determination: Economic Value of Resource Use 

In the summary statement at the beginning of the plan, the following criteria 
were given for choice of the studies included into the plan: 

I) likely validity of impact hypothesis, 
2) soundness of scientific approach, 
3) cost-effectiveness, and 
4) coordination with related work. 

From the information presented in the plan, it is very difficult to assess how 
well each study met these criteria. Considering the extent of the spill, it 
is likely that all of the resources under investigation would be affected in 
some way. Therefore the hypothesis of impact is a moot point. The individual 
studies only justified the importance of the specific resource under 
investigation, not the soundness of the scientific approach. In many cases an 
adequate description of what will actually be measured is absent. Details of 
sampling and analysis are also sparse, making analysis of the approach and 
particularly the cost-effectiveness impossible. 

have gone through the details of the Coastal Habitat, Air/Water, 

2 



Fish/Shellfish, and Technical Services portions of the proposal, have made 
specific collllll!nts on each, _and prepared a brief overall summary statement. 

GENERAL COIIMENTS ON THE PORTIONS OF THE PLAN REVIEWED 

In all cases it is impossible to tell if the budgets are appropriate because 

3 

no details are given on sample size, number of man-hours needed, specific Coc ,. 1 · 
equipment, or anything else. The level of detail in the study plan, methods /lfO ·~~o~~y"~"~/' Sug./' -:;rt/ 
and analyses given and budgets presented would be completely unacceptable in .. __ _,__=>_.!."'-'"..:":.:..L __ L.,:o<-::_j 
any kind of peer-reviewed grant or contract application. 

In most of these studies, it is also impossible to tell if the methods to be 
used are appropriate, again due to lack of information pre.sented. The QA/QC 
plans given in Appendix A and B for chemical analysis and histopathology 
analysis indicate field sample collectors and· analysts will all be properly 
trained and that appropriate blanks and standards will be run, and that 
periodic inspection and intercalibrations will be conducted. No similar 
description of QA/QC is given for the other measurements described in the 
plan. A large concern is the speed at which this study was undertaken, and 
the early date at which it is to be completed (2/28/90). Judging by the dates 
attached to the signatures on the QA/AC plans, much of this work was already 
in progress before this document, or standard analytical procedures were 
agreed upon. 

Considering the magnitude of the task, it is impossible to believe that thesef }4/"fT.:;;.b/;~oOu/e/ Sua., ~rt, 
analyses will be completed by March, 1990. If not, when will the information__) v~ o< 
be available. No time-1 ines for interim reports or data coordination are-
given. This will be essential to damage assessment and making informed 
decision on what portions of this study, or addition work may need to be done /c~m~~To0picl~/s~u0el Sug. s;J_ort 

1 
in subsequent years. Almost no information is given about coordination, _

1
,;.. v 

specifically when each of these studies will be done, if different portions 
will be coordinated temporally, who will be responsible for coordinating 
sampling, analysis, and data transfer. Formation of the Analytical Chemistry 
Group and the Histology Technical Group to oversee all QA/QC, and I hope 
coordinate data evaluation, is a step in the right direction. Similar 
coordination and oversight groups should be developed for the other types of 
data to be generated. 

The studies as presented appear to be mostly descriptive, in some cases 
grossly over-sampling specific habitats or species. There is a tremendof]s 
amount of information available about the effects of oil on organisms (NRC, 
1985). Information obtained from other similar spills should also be utilized 
(e.g. the~~ which grounded near a rocky coast in temperate waters). 
This work should not be repeated, rather the information from these studie 
should be utilized. Short-term efforts should be focused on clear y 

Com. 

documenting the extent of oiling and effects on key resource species. This~· 
adequately, and in some cases excessively covered in the plan. However, 
additional study should focus and measuring and predicting the reservoirs, 
movement and availability of oil which remains in the system, and in 
quantifying long-term effects on resource populations and community function 
and structure. Possibly monetary dimages could be assessed in two phase , 
immediate and continuing. 
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Assessment of short-term effects on these species will generate data needed to 
calculate immediate monetary damages. In addition, provisions must be made to 
assess the economic values of long-term, more subtle damages. For example, 
persistent changes in benthic community structure or productivity might 
represent a significant enough change in food resources to cease to support a 
given commercial species in a given area. If the coupling between community 
productivity and decomposition is significantly disturbed, anoxic conditions 
could develope which would render the area unsuitable for many species. 
Determination of the movement, persistance and availability of oil in the 
benthos is essential to the prediction of long-term effects. Information of 
this type will be more useful to understand the fates and effects of oil in 
this system and predict future fates and effects of the oil from the Exxon 
~ as well as other spills which will undoubtedly occur in the area. 

Ecosystem function parameters have been largely left out of this study. 
Community structure will be evaluated in the Coastal Habitat Study, and in 
some of the fish studies the age/size distribution of individual species will 
be documented, but little effort has been made to access the functioning of 
the ecosystem. Particulary in the near-shore estuarine habitats primary and 
secondary productivity as well as system respiration and organic mater 
decomposition should be assessed in selected areas." In the ~ kis!ll 
petroleum degradation by microbes was significant, and researchers felt that 
the relative decrease in abundance of hydrocarbon metabolizing bacteria with 
time was a good indicator of recovery. Investigation of oil degrading 
microbes is absent from the plan of study. Sim,ilarly, structural and 
functional analysis of micro and macro plant and algal communities appears to 
be left out of the study plan. Coastal and submerged plants and algae should 
be included in the study, as these species can be important habitat in 
themselves and form the basis of the food chain. 

Another aspect that could be better addressed concerns the fate of persistent 
oil components. Analysis of hydrocarbons in the sediment and pore waters 
should be documented for years. Twenty years after the oil spill near West 
Falmouth in Buzzards Bay, MA, oil was found in marsh sediments (John 
Farrington, pers. comm.). In the ~ ~ spill oil migrated down through 
beach sands and cobble to the beach/water toble interface. Movement through 
subsurface waters has not been addressed here. Oil buried in beach sediments 
may be quite persistent and would be re-released during winter storm events. 
The magnitude of this annual re-infusion of relatively unweathered oil should 
be assessed. As aoentioned above, the air-sea interface also seems to have 
been neglected. 

Study of the ~ ~ oil spill for 20 months demonstrated the persistance 
of oil in nearshore sediments, and the persistance of alterations in benthic 
community and coastal •arsh habitats. Indeed these later two parameters 
should little evidence of recovery during this period. Considering the colder 
waters of the arctic, recovery •ay be much slower. Clearly portions of these 
studies •ust be continued for at least several years, with some analyses 
continued even longer. The damage usessaoent plan presented, if conducted 
properly, should be able to support calculation of the immediate monetary 
damages associated with the .Ell!2!l ~ spill, but some provisions •ust be 
made for careful study to assess long-term damages. 
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COASTAL HABITAT INJURY ASSESSMENT 

Overall goals are to determine: 

1) abundance of intertidal and subtidal organisms used as food by 
resource species, 
2) contamination of these food resources by oil, 
3) quantification of injury over the entire 600 mile affected area, and 
4) recovery of various habitat types after clean-up treatments. 

Although not specifically stated in goals, attempts will also be made to 
assess potential impacts of clean-up efforts on the above. This portion is 
mostly aimed at looking at food chain effects, both for lack to food items and 
food chain transfer of oil. 

Study 1: Comprehensive Assessment of Injury to coastal Habitats 

Description: 

Phase 1: categorize coastline into 5 representative coastal habitat types, 
with representatives of each with low, med, and high oiling. Selection of 
sites will be 'statistically valid' and ground-truthed through a 
reconnaissance survey. Study design will allow extrapolation to entire 600 
mile affected area. Initial selection will be based on exiting coastal 
morphology scheme and shoreline impact survey maps prepared by Technical 
Services Study 3#. Ground-truthing will establish approx. 150 study sites. 

Phase 2: assess changes in critical trophic levels and interactions, and 
assess changes in terms of quantity (biomass, productivity) and quality (vigor 
and utility to other trophic levels) and composition (community composition, 
diversity and standing crop of key species). 

These data will be used to: 

1) assess injury to beach sediment and soils, 
2) establish response of these parameters to oiling and clean-up, 
3) estimate rate of recovery and potential for restoration, and 
4) provide linkages to other studies. 

Methods: 

Phase 1: using GIS pick 3 rep. sites, for each of 45 categories (3 regions x 5 
habitat types x 3 degrees of oiling) plus extras • ISO. Visit to check and 
photograph sites, establish boundaries, and describe sites. 

Phase 2: study 4 vertical transects through all 3 tidal zones at each site. 
Chemical analysis of sediment will include hydrocarbon composition as well as 
determination of volatile organic compounds. The percent of sediment covered 
with oil, depth of oiled sediment, salinity and soil/sediment texture will 
also be determined. Biological analyses will ·include community composition, 
cover, and standing stock for each trophic level measured. Dominant producing 
and prey organisms will be designated as key species and estimates of quantity 
and quality made to assess their contribution to energy flow in the habitat. 
Amphipod LCSO bioassays will be done to assess sediment toxicity. Samples of 
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key species will be analyzed for hydrocarbon content. Additional species may 
be investigated to support other projects. It appears that some of these 
parameters will be followed over time, as changes over time are mentioned. 

Coaaents: 

as to 
nation 
a, and 
pecies 

As described, this study could provide extremely valuable information 
the effect of oil on benthic community structure, the extent of contami 
by various oil components in the coastal zone of the entire effected are 
some estimate of how the oiling of benthic communities may affect s 
feeding on these organisms either due to lack to food (due to death o 
organisms) or food chain transfer of hydrocarbon contaminants (based 

f prey 
on the 

hydrocarbon content in key prey items observed). -ctives 
of !50 
rement 
ention 
d just 

It is impossible to tell from the information ·given how well these obje 
will be realized. Measurements will be made along 4 transects at each 
sites. No information is given about how many of each type of measu 
will be made along these transects, or what methods will be used. No m 
of the time scale for sampling is given. Will some of these be visite 
post spill, and others only at the end of the summer? The only way to 
assess damage to these habitats and predict recovery or plan re 
strategies would be to revisit a representative number of sites on an 
basis for at least several years, with less frequent sampling at mult 
intervals for a least a decade. On the recent 20 year anniversary of th 
Falmouth oil spill in HA signs of oil were still present in subs 

really 
covery 
annual 
i·yea 
e Wes 
urfac 

sediments. 

Although alluded to, no specifics are given on how the success of the beach 
steam cleaning operations will be assessed. Paired measurements between 
beaches that were manually cleaned and those which were left alone could 
determine whether or not these efforts had any long-term effect on the removal 
of oil and toxicity to organisms. It is quite likely, in my opinion, that 
steam cleaning may have done more harm than good. This would be a perfect 
opportunity to assess this before any more 'steaming' is done next year. 

In principle this study, if adequately carried out and scaled 
manageable number of sites, would be a good start to assess coast 
damage. In addition to the chemical analysis of sediment and biot 
abundance and composition analysis, and sediment toxicity bioassays 
plants and algae should be included in the abundance censuses and b 
for hydrocarbon content. As the basis of the food web and importan 
in themselves, the effects of oil on these species should def 

down to a 
al habitat 
a, species 
proposed, 

e analyzed 
t habitats 
initely be 

quantified. 

in coastal It would be helpful to get an estimate of community function 
habitats. Primary and secondary productivity should be assess 
intertidal and nearshore water column and benthos. This will .. an a 
phytoplankton, submerged vegetation and macroalgae as well as. determ 
organic carbon and hydrocarbon turnover by microbes. . Benthic 
respiration rates might also yield useful relative information abou 

ed in the 
nalysis of 
ination of 
COnlnUnity 

t impacted 
and control habitat function. 
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AIRJWATER RESOURCES INJURY ASSESSMENT 

WATER RESOURCES 

Overall goals are to: 

I) map the extent and persistance of floating oil (slick, mouse, tar 
balls) over the study area, and verify that this material came from the 
,W.Qn WJ!n, 
2) quantify the geographic and temporal distribution of dissolved and 
particulate oil in the water column, and 
3) document levels of petroleum hydrocarbons in subtidal and deep water 
sediments and biota 

Study II: Geographical Extent and Temporal Persistence of Floating Oil from 
the Exxon Valdez 

Summary: This is primarily a mapping project which will utilize exiting aerial 
photographs following the progression of the spi 11, and apply mathematical 
models to predict coastal impact, and amount of floating oil. Satellite 
imagery will also be employed. Samples of floating oil will be analyzed for 
hydrocarbon content and distribution to "fingerprint~ the oil in the hope of 
assigning it to that carried by the Exxon Valdez. 

7 
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C0111110nts: Use of aerial and satellite images over time should be very u 
to map surface oil movement, and document all shore areas impa 
Fingerprinting the oil (particularly before had weathered significantly s 
help to implicate the~ WJ!n). 

seful 
cted. 
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Study #2: PetroleUII Hydrocarbon-Induced Injury to Subtidal Marine Sediment 
Resources · 

Summary: This study will analyze total petroleum hydrocarbons (TPH) by gas 
chromatography (GC) and polycyclic aromatic hydrocarbons (PNA) by GC-mass 
spectrometry with selective ion monitoring (SIH) in subtidal and deep 
sediments as well as sediment grain size and organic carbon content in 
offshore areas known or expected to have been oiled and nearshore sites in 
coordination with the intertidal sampling sites established by the Coastal 
Habitat study. Site selection will be based on areas likely to have received 
oil, sensitive areas {hatcheries and estuaries), and areas near to oiled 
coastal habitats. Sampling will be done in Prince William Sound, Kenai 
fiords, the Kodiak Island area and additional locations extending to the 
Aleutian Chain. In Prince William Sound • manned submersible will be used to 
visually check areas for the presence of oil. Hydrocarbon analysis will be 
done on the top 2 em of the sediment. If preliminary screening indicates the 
absence of oil, GC-HS will be omitted. 

Comments: This study should give an accurate picture of how much and what 
components of the oil are contaminating surface sediments in deep and 
nearshore areas. The analytical methods should be appropriate, but again, no 
indication is given of exactly how many samples will be analyzed. If these 
data are to support the coastal habitat study, the same sampling and chemical 
methods must be used. Since hydrocarbon concentrations in the sediments of 
some of these areas should be high, it would be very useful to also measure 
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these compounds in pore waters, as this will allow better estimates of what 
may be available to biota, and what may be easily remobilized from the 
sediment. Another informative exercise would be to bring representative 
samples of these sediments into the laboratory. Relatively simple microcosm 
experiments would generate data on the actual flux of hydrocarbons out of the 
sediment and its bioavailability to marine organisms. This information would 
greatly assist modeling the long-term fate of these compounds in subtidal 
sediments. 

Study #3: Geographic and Tomporal Distribution of Dissolved and Particulate 
Petroleum Hydrocarbons in the Water Column 

SU!IIIIary: This project will analyze volatile aromati,c' hydrocarbons, TPH by GC 
and PNA by SIH in water samples already collected at 1,3,5, and 9 depths by a 
number of groups at •numerous• stations in Prince William Sound, Kenai Fiords 
and Katmai National Parks. In addition, mussel cages will be deployed at 12 
sites in the sound and 18 sites outside the sound to serve as sentinels of 
water column concentrations of these compounds. Tissue burdens of petroleum 
compounds will be analyzed in mussels. Additional water samples (including 
bottom water ) will be collected and analyzed as described above at a selected 
number of sites. 

Coanents: These parameters need to be measured in water column samples. 
However, no mention is given in the methods of how or what size of water 
samples were collected. Due to the low concentrations which would be found in 
most samples except those taken in the immediate vicinity of the slick, these 
measurements are very difficult. In order to get really accurate numbers (ie. 
detectable levels), extremely large volumes (up to many gallons) of water must 
be collected using clean techniques. In the summary, they speak of 
determining dissolved and particulate concentrations, yet no mention of this 
is given in the methods. Due to the high partition coefficients of some of 
these compounds, it is very important to analyze dissolved and particulate 
fractions separately. Unless it was clearly specified that all groups had 
collected water samples in exactly the ume way, I would also worry about 
results being comparable. 

Another portion of the water column which seems to have been ignored is the 
sea surface microlayer. This interface is well known to be a location for 
locally high concentrations of hydrocarbons. It is also the home of floating 
eggs and larvae, and a location of photochemical reactions which •re likely to I 
alter the chemistry and toxicity of petroleum compounds in this layer. 

Use of caged mussels as sentinel organisms is • good idea, but •gain, 
evaluation of this portion of the project is hampered by l•ck of information. 
How long will the cages be deployed, and it what depths? Hydrocarbon 1 
concentrations in mussel tissues tend to be lowest in the late summer just . 
ifter spawning. Will the same compounds be qu•ntified and 11ussel tissue and I 
water column samples? How many repl ic•te mussels per cage, and cages per 
area? There is a large amount of data in the literature on accumulation and I 
depuration of hydrocarbons from c•ged •ussels. Plicing caged mussels at so 
many st•tions may be unnecessary. 

Project #4: Injury to Deep Water (>20 meters) Benthic Infaunal Resources from 
Petroleum Hydrocarbons 
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Summary: This study plans to collect benthic samples by Van Veen grab for 
analysis of community structure at sites (and at the same time) of deep water 
sediment sampling. Samples will be archived wafting results of sediment 
analyses, and some undetermined subset would eventually ba analyzed for 
fnfaunal species composition, abundance, and biomass. Sediments will also be 
analyzed using 'microbial techniques.' 

C0111110nts: This study stands out for the lack of information presented. No 
specifics are given as to the number of grabs per station, nor the level of 
enumeration to be achieved. The statement about 'microbial techniques" is 
meaningless by itself. Since no information is given about the frequency of 
sampling it is impossible to say how the results of this study would determine 
the persistence of injury to benthic resources studied. One of the 
justifications for this study is that is these species serve as food sources 
to resource species, and that this study will quantify the extent of 
contamination of these food resources. Monitoring species composition and 
biomass will determine if these dietary resources have been destroyed, but 
unless samples of these organisms are evaluated for hydrocarbon content, it 
will not be possible to determine the potential for food chain transfer of 
hydrocarbons from benthic infauna to marine resources. · 

Once water column concentrations of oil have dissipated. The sediments and 
infaunal organisms will serve as the long-term source of hydrocarbons to the 
water column and species resident or migrating through the entire area. 
Investigation of these processes should not be omitted. 

Study #5: Injury to the Air Resource from the Release of Oil-Generated 
Volatile Organic Compounds 

Summary: This study will measure the volatile organic compounds (VOC) 
concentrations coming off fresh and weathered oil, and model these data into 
existing air dispersion models and wind vector data to predict what 
concentrations of VOC would have been over time and space and model toxic 
exposure probabilities to organisms encountering contaminated air. 

Comments: I don't know much about this area, but if the models are accurate 
they could predict the extent of toxic concentrations in the atmosphere which 
may have caused injury to any birds and marine mammals which were there at the 
time. The need for this study to access resource damage does not seem 
compelling to me. This study would have more utility in predicting 
atmospheric toxic exposures from future events. 

Overall Coaaents Coastal Habitat Assess .. nt: 

Despite the lack of detail in the· study descriptions, components of all of 
these studies are essential to document the extent of oil in the water column 
and benthos (sediment and organisms) and any immediate changes in populations 
observed. I would strongly suggest that the number of sites visited could be 
reduced in favor of more detailed analyses at some of the sites. Continuation 
of sampling in subsequent years will be essential to determine the long-term 
impacts, plan remediation strategies, and document recovery. In my opinion, 
the additional measurements and experiments suggested would help to better 
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document effects of oil on the habitats and provide information that could be \ 
used to model and predict the fate and effects of oil in these areas. ____.J 

FISH/SHELLFISH INJURY ASSESSMENT 

Over a 11 goa 1 s: 

Each species was evaluated as a separate resource with species selection based 
on value as an indicator organism or role in major fisheries. For each 
resource evaluated, abundance and morta 1 i ty of larvae, juveni 1 es, and adults 
>n oiled and non·oiled areas was assessed. Through the use of the Technical 
Services Program, tissue concentrations of petroleum hydrocarbons in resource 
species in some of these studies will also be evaluated. 

These studies will be reviewed in groups containing all studies related to a 
particular species, or studies related to similar species. Each study in the 
group will be briefly described, followed by comments on the entire group. 

Study #1: Injury to Salmon Spawning Areas in Prince William Sound 

This portion will visually inspect all known spawning streams in the Sound 
directly affected by oil, photograph each area and document the extent of 
oiling including penetration of oil into the substrate. Approximately 100 
streams will be surveyed by counting numbers of live and dead salmon by 
species, location in river, stage of spawning, evidence of prespawning 
mortality, tide stage and visibility. 

Study #2: Injury to Salmon Eggs and Preomergent Fry in Prince William Sound 
--'""\ 

Forty-six of the streams studied in #! will be selected for preemergent fry J1c~oc~.~~J;r:;;~tro:::~-,.-
studies. Historical data is available on approximately half of these streams. 31 
In each stream 4 zones upstream will be samples for numbers of live and dead ~ 
eggs and live and dead preemergent fry by species. This will be done 2 times =:;..;:::...~._;~.w_-q:.!:1~-u;£j 
in April and once in autumn. 

Study #3: Salmon Coded-Wire Tag Studies in Prince Williaa Sound 

Salmon fry or smolt will be tagged prior to release from five hatcheries in 
the Sound. Two of which received heavy oiling. Marine abundance, survival 
and harvest of tagged fish will be assessed, as well as the extent of straying 
of returning salmon into outlying areas. 

Study #4: Early Marine Salmon Injury Assess .. nt in Prince Willi .. Sound 

This study will evaluate some of the tagged fish from Study 13 collected at 
various points as they migrate through oiled areas for tissue hydrocarbon 
content and histopathology. Abundance, growth> feeding habits, and behavior 
of juvenile salmon from both oiled and un-oiled areas will also be assessed. 
Any fish kills observed will be documented. Pairwise comparison between oiled 
and control areas will be made for all parameters .easured. 
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Study #7:1njury to Plnk/Ch~a~ Sal110n Spawning Areas Outside Prince William 
Sound 

Numbers and locations and species of live and dead spawning salmon will be 
determined in at least 4 locations In 109 streams outside Prince William Sound 
where historical Information on fry density is available. 

Study #8: Injury to Pink and Chilli Sal110n Egg and Pr-rgent Fry In Areas 
Outside Prince Willi .. Sound 

II 

Preemergent fry and egg sampling will be done In the fall and spring (Spring, 
1990?). Counts of live and dead eggs and fry by species will be done at each 
of 10 digs at 4 locations in each stream studied. All 109 streams will be 
assessed for preemergent fry and approximately 80 steams examined for eggs. 

-'---> 
Study #9: Early Marine Sal1110n Injury Assessment for the Kenai Peninsula and 
Kodlak/Shellkof Strait 

This study will repeat many of the measurements made in Study 4 on juvenile 
salmon in locations more distant from the site of the oil spill, but which 
were impacted by the slick at a later date. 

Comments Studies #l-4: 

Together these studies will generate a picture of the how badly the salmon 
spawning habitat was affected by oil, the impact on eggs and fry, and the 
success and relative health of this year's crop of released fry and smolt as 
well as their exposure to petroleum hydrocarbons. Portions of the study 
should be continued to document re-capture of tagged fish returning from the 
ocean in subsequent years to quantify any long-term effects of the spill on 
these species. Again, the number of sites to be studied seems excessive. 
Certainly a good picture of the effect of oil on spawning salmon and their 
eggs and fry could be documented with many fewer sites. 

Comments Studies #7-9: 

These studies repeat In lesser detail some of the work done on salmon species 
within Prince William Sound. As these fisheries probably were exposed to oil 
of different concentration and composition from that experienced in the Sound, 
their study seems justified In the complete assessment of the effects of the 
spill to fisheries-·in the area. Once again, the number of sites seems 
excessive, and to really document effects on these fisheries, some areas 
should be revisited in subsequent years. 

Study #5: Injury to Dolly Varden Char and Cutthroat Trout In Prince Wllllu 
Sound 

This study will Investigate the effects of the spill on two recreational 
fisheries species with fairly narrow habitat ranges util !zing streams and 
lakes which communicate with the Sound. These species migrate annually in and 
out of overwintering lakes down streams Into the estuary to feed, and then 
migrate back again. Weirs will be placed on four streams to catch and tag 
individuals from the spring emigration. All fish caught will be counted. 
Weirs will be placed on two additional oiled and un-oiled rivers to count all 
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smelting, overwintering and spawning Dolly Varden char and cutthroat trout. 
Two of these streams have. oiled estuaries, two do not. Survival of the 
tagged fish will be assessed through the capture of tagged fish in the 
recreational fishery described in Study #6 and recapture in this study (no 
date given). 

study #lO:lnjury to Dolly Varden Char and Sockeye Sal110n in the Lower Kenai 
Peninsula 

This study basically expands the work done on Dolly Varden char in the Sound 
as part of Study IS to four areas in the Lower Kenai Peninsula (2 oiled and 2 
control). Sockeye salmon are also found at two of these sites. 

12 

Comments: Compared to the salmon studies, this one seems much more 
manageable. Pairwise comparisons will be made between replicate oiled and un-
oiled stream/estuary systems. Although the fate of some of the tagged fish .--::--==~;-:::::-r.::::--ro::;:;:-; 
will be assessed as part of the Sport Fishery Harvest Effort (Study #6), it com. 
would also make sense to place weirs on the river to document the. number of 1 \ ~ 
fish (both tagged and untagged) returning to the lakes to overwinter. These ,L'""i:J.;:J~!-..L....I.I~~!---~1<:::~ 
fish will have spent the summer feeding in. areas impacted by oil, and 
therefore should best demonstrate any effects. Samples of fish on both the 
downstream and upstream migration would be taken for hydrocarbon analysis and 
histopathology. Heasurements should also be taken of length and weight to 
document any sublethal effects of oil on growth during the summer feeding 
period. 

Study #6: Prince llllliam Sound and Gulf of Alaska Sport Fishery Harvest and 
Effort 

This study will survey the sport fishery harvest of salmon, rockfish, halibut, 
cutthroat trout, and Dolly Varden char by interviewing anglers from 7 
locations from May 1 through September 15. Information on the sport catch 
from anglers using sea planes will be obtained through logbooks maintained by 
fishing guides. Some fish caught will be examined for (visual I presume) 
signs of oil contamination. Although not stated, I would assume the study 
would document the location of capture of tagged fish. 

Comments: By comparison with historical data on the sport fishery catch, this 
information should determine whether or not in the first season post spill 
sport fisheries have been affected. This project should generate information 
directly applicable to the impact of the spill on sport fisheries, should 
relatively cheaply gather information on fish abundance independent to that 
collected directly as part of this study, and by involving the sport fishing 
populace should generate public enthusiasm for the restoration efforts. __ .... 
Study Ill: Injury to Prince llilli .. Sound Herring 

Spawn deposition surveys will be conducted in up to 160 _randomly selected 
transects through areas of herring spawn by divers and non-size selective 
harvesting of spawning adults. This information will be used to estimate 
herring abundance, egg densities, spawning bed dimensions and fecundity. The 
ratio of live to dead herring eggs in oiled and non-oiled areas will be 
assessed every four days until hatching. Eggs will be collected for 
hydrocarbon analysis. 180 batches of spawn collected from oiled and non-oiled 
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areas will be reared in the laboratory where survival of eggs, larvae, size, { 
weight and presence of visible abnormalities will be usessed. Data will~ 
compared with historical information. 

Study #12: Injury Assess .. nt to Kodiak and Alaska Peninsula Herring 

This study appears to repeat some of the work done in Study #12 in two other 
areas. Laboratory exposures will be conducted to experimentally determine the 
lethal and sublethal effects of oil on herring eggs, larvae and adults. Data 
collected from the field will be compared with historical information. -ily at 

in and 
ach to 

ansects 

Coments on Studies #11 l 12: Studies #11 l 12 are aimed primar 
determining the effect of oil on fecundity and survival of herring 
outside of the Sound. Study #11 appears to be a comprehensive appro 
assessing abundance and reproductive success tn this species. 160 tr 
seems excessive, but no information is given on the size of the area 
surveyed. Study #12 is extremely vague about what will actually be do 
it appears that different kinds of laboratory investigations will be co 
in these two studies. Better integration is clearly warranted. The eff 
water soluble fractions of oil on fish larvae have been well stud 
others. Repeating these as part of this study does not seem appropriat 
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Study #17: Injury to Prince William Sound Rockfish -
This study will assess rockfish populations at 10 reefs in the Sound (6 oiled, 
4 non-oiled). Fish will be collected with long-1 ine gear in May and again in 
August and tissues from fish collected for hydrocarbon analysis. Live fish 
collected with hook and line. Dead fish on the surface will also be 
collected. Dead fish will be necropsied, and live fish sampled for 
hydrocarbon content. The number and distribution of rockfish collected will 
be compared with historical surveys. 

Study #23: Injury to Rockfish, Halibut, and Lingcod Along the Lower Kenai 
Peninsula 

This study will essentially repeat that described in study #17 at several 
locations in oiled and non-oiled water in and near Resurrection Bay. The 
species list investigated will be expanded to include halibut and 1 ingcod. 
Sites selection will be based on areas known to have supported sport fisheries 
in these species in 1988. 

y well Coments Studies #17 l 23: These fish occupy a habitat not previousl 
studied, so their examination is justified. Although not specified, I 
assume numbers caught during a standardized fishing effort as well as Sl 
size will be quantified. Fish should also be examined for parasites, 
stomach contents, and general condition. Efforts should be made to det 
the age of the fish caught (otolith analysis). This will determin 
proportion of the population is being counted and demonstrate if an 
dependant effects are being observed. Organoleptic testing (taste tes 
tainting) for hydrocarbons is proposed in this study. This makes se 
these fish are consumed by humans, and oily taste would lessen their 
Why has organoleptic testing been omitted from the other studies? Regar 
standard hydrocarbon analysis should also be done on these fish. Hydro 
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analysis ..ethods used on tissues taken in any of these studies should be l 
comparable. ::_:_.1 

Study #13: Injury to Prince William Sound Clams 

This study will assess populations of clams (cockle, littleneck, clam, and 
butter clam) at three sites each which received no, moderate and heavy oil 
contamination. At each site three transects will be set up and clams sampled 
at seven tidal heights along each transect. Live and recently dead specimens 
will be collected, identified and counted. At each site an additional 
transect will be set up to determine numbers of dead shells deposited on the 
shore. For each species three samples will be collected per transect for 
hydrocarbon analysis and histopathology. Growth and age estimations will be 
made on 100 littlenecks collected from each transect at each site. One of the 
heavily oiled sites will be monitored biweekly from Hay through September. If 
sudden changes in the proportion of dead clams appear, all other sites will be 
revisited at that time. If this does not occur, all sites will be revisited 
once during the fall. The repeat sampling will be used to monitor growth and 
relative abundance in young-of-the-year clams. 

Study #21: Injury to Clams Outside Prince William Sound 

This study repeats the analyses in Study 113 at ten locations in Resurrection 
Bay, lower Cook Inlet, Kodiak Island/Shelikof Strait, and the Alaska 
Peninsula. At each location an oiled and a nearby non-oiled beach will be 
selected. In addition to the species enumerated above, the razor clam will 
also be investigated. Five of the locations (which ones is not clear) will be 
revisited to document changes in growth rates and recruitment between oiled 
and non-oiled beaches. 

Study #16: Prince William Sound Oysters 

Mortality, growth, condition and hydrocarbon content will be followed monthly 
from April-September in marked· individuals from three oyster farms in the 
Sound. One was in tt.e·•spill, one near it, and I presume one was relatively 
unaffected. Parameters measured will be evaluated with respect to degree of 
oiling received and historical data from pre-spill years. 

Study #25: 1njury to Scallop Resources in Kodiak Waters 

Mortality, growth, and condition factors of wild pink, spiny, and weathervane 
scallops at one oiled and one non-oiled site in the Kodiak area will be 
monitored monthly. Tissue samples for hydrocarbon analysis will be collected 
every over month following the spill through October. 

.;-be'"1 CDRIIIII!nts on Studies #13,21,16,25: The clam studies (113 & 21) appear t 
well designed and should unambiguously document the short-term effects of 
on mortality and growth in 4 different bivalve populations. However, i 
not clear from the project description how growth will be documented, nor 
examination of growth parameters and the abundance of bivalves two to 
years old will give information about temporal changes in growth rates 
recruitment between oiled and non-oiled beaches. Condition (although 
stated I assume they are referring to a body condition index(volume of 
tissue to total volume of organism)) should also be ~~easured on a subse 
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individuals from the clam studies to provide information comparable to that 
obtained in the other bivalve studies. 

Will the bivalves be allowed to depurate (void) their gut contents prior to 
analysis for hydrocarbons? The presence of hydrocarbons in material in the 
gut can dramatically alter whole body levels analyzed. There are good 
arguments for and against depuration. However, the same approach should be 
used in all studies if comparable information is to be obtained. 

Using marked individual the oyster study (#16) should give better information 
about growth and age dependent mortality. However, care should be taken to 
adequately assess effects on oysters of different ages (younger ones may be 
more sensitive). The scallop study (#25) is very poorly defined. One of the 
justifications for conducting this work is the cooperative mariculture 
feasibility and demonstration project at Kodiak, yet no further mention is 
given of assessing scallops from the projects. Following only one oiled and 
non-oiled site monthly over time seems insufficient. A better design would 
utilize multiple oiled and non.-oiled sites visited less frequently if 
necessary. Also no mention is given as to how the scallops will be sampled to 
ensure adequate representation of the area. How will age-dependent mortality 
be assessed? Considering the relatively large budget assigned to this 
particular project ($2.2 million), a better study design is certainly 
warranted. 

Study 114: Injury to Prince William Sound Crabs 

levels of hydrocarbons will be measured in Dungeness crab samples collected 
immediately after the spill and again in the autumn prior to egg hatch at 
eight sites (4 each oiled and control). Fecundity and egg condition will be 
determined from examination of the adults. Ovigerous crabs will be held in 
the laboratory until larval release for estimation of larval production. 
Similar measurements will be made on brown king crab collected in August. 
Samples of both species will also be taken for histopathology. Observations 
will be correlated with leveled of hydrocarbons in the sediments at the 
location of crab collection as determined in the air-water studies. Incidence 
of leg loss and abnormalities in shells of newly molted crabs will also be 
assessed. 

Study 122: Injury to Crabs Outside Prince William Sound 

This study will repeat the fall sampling on Dungeness crab described in Study 
#14 at some number of oiled and non-oiled sites in Cook Inlet and near Kodiak 
Island. 

C0111110nts on Studies #14 l 22: Study 114 is very well designed. Comparing 
hydrocarbon levels in these crabs just post-spill and just prior to spawning 
will give information about speed of depuration from this species as well as 
short term effects on the adult and on reproductive success. Since female 
crabs corry eggs on their pleiopods, adults, eggs and lorvae can be examined 
relatively easily in this species. I would suggest that hydrocarbon content 
of eggs and larvae also be determined. At relatively little additional cost, 
this will provide useful information to estimate impacts on lorvae (the 
effects of oil on a number of crab larvae have been well documented) as well 
as provide more information on potential food chain transfer of hydrocarbons. 
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Study 122 is very poorly described. Although investigating effects on crab 
outside the Sound is important, from the description provided in study 122 
it's impossible to tell what they are going to do. Since crabs live in 
intimate content with the sediment and scavenge for food, they should be good 
long-term indicators of oil remaining in the sediments of these areas. 
Components of this study should definitely be continued in subsequent years. 

Study 115: Injury to Prince William Sound Spot Shrimp 

Spot shrimp will be collected from oiled (Unakwik Inlet, Port Wells, Culross 
Passage) and non-oiled (adjacent to Eleanor, Knight, and Green Island) areas. 
Catch (in up to 264 pots) will be enumerated by number, weight, size, sexual 
stage, and fecundity for each species. Samples will be taken for hydrocarbon 
analysis. A stratified sampling plan by depth and location within oiled 
areas will allow statistical comparisons between relative abundance, 
fecundity, stage of egg development, size frequency distribution, sex ratios, 
species catch composition, and hydrocarbon content to be made. 

Col.ents: This study appears to be well designed. From the 
it's impossible to tell if the sample size is appropriate. 
hydrocarbon content and survival should be assessed. 

Study 118: Prince William Sound Trawl Assess .. nt 

i nfonnat ion 
If possible 

given 
' egg 

This study will assess the bottom fishery within the Sound. Surveys will be 
conducted from Hid-Hay to mid-June and again in August enumerating species 
abundance and collecting otoliths for age determination in primary groundfish 
species. These surveys will document the abundance of all species of 
groundfish caught and age class composition for primary species. At eight 
locations (4 oiled, 4 clean), tissue and organ samples of fish and shellfish 
will be collected for hydrocarbon analysis and physical injuries, and stomach 
analysis for tar balls in ground fish. 

Study 124: Shellfish and &roundfish Trawl Assess .. nt outside Prince William 
Sound 

This study will conduct parallel surveys to those conducted in Study #18 in 
June and August In lowe~ Cook Inlet (Kachemak and Kamishak Bays), bays along 
the Alaska Peninsula, and coastal waters of the Aleutian Islands. Species 
abundance and age composition will be determined as described above. Stomach, 
.muscle, liver, and bile samples will be collected and analyzed for indication 
of exposure to oil and potential reproductive damage. 

any 
all 

e a 

Coanents on Studies 118 l 24: The post-spill survey should determine 
ianediate iiiiJ)acts of oil on the fisheries of all these species. The f 
survey should provide information on missing year classes, and provid 
baseline for future impairment of these stocks due to longer-termed effects 
the oil. Hydrocarbon levels in tissue would indicate any human risk f 
consuming these species. There appears to be some discrepancies between 
methodology to be used between the two studies. Stomach contents will 
analyzed in liB, but not in #24. Study 24 states that it will analyze b 
for the presence of PAH metabolites. This is an excellent idea because th 
species can rapidly metabolize petroleum hydrocarbons. Therefore tis 
levels of unmetabolized PNA would not be appreciable unless the fish w 
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still being exposed to hydrocarbons. No mention of bile analysis is given in 
study #18. 'Biochemical analyses" will be used to assess reproductive damage 
in the fish caught in study #24. These methods should be clarified. Due to 
my knowledge there are no 'standard' biochemical analyses to assess 
reproductive damage. Regardless, the same methodologies should be utilized in 
all fish studies. 

Study #19: Injury to Larval Fish in Prince Willi .. Sound 

Potential damage to larvae In the water column will be assessed in this 
study. According the draft report, there is virtually no historical data on 
larval distribution or abundance in Prince William Sound. Larvae will be 
collected using Tucker trawl nets with 0.5 and 1.0 mm mesh sizes and the 
HOCKNESS multiple open and closing net system once per month from March 
through October. Larval densities will be recorded. Although not explicitly 
mentioned, it appears that for some species, larval size and weight will be 
recorded. 

C0111111nts: This study should generate very useful information about larval 
resources in the Sound. However, several important factors were either not 
mentioned or were left out. No specifics are given as to the number of trawls 
in oil and un-oiled areas or the depths at which larval collections will be 
made. Abundant or important larvae should be examined for physical 
deformities, and hydrocarbon content. Nowhere in the entire plan of study 
have I seen any reference to enumeration of phytoplankton or zooplankton 
abundance or species distribution. In addition to fish larvae, zooplankton 
caught in these nets should be enumerated. These species serve are food for 
many of the larvae, and. have been shown to be sensitive to oil. Running small 
meshed next behind the nets already being towed in this study would also allow 
enumeration of phytoplankton. Again, for little additional cost another 
component of the food chain could be assessed in this study. 

Study #20: Undersea Observations 

Remotely operated vehicles (ROYs) will be used to visually assess the extent 
of submerged sediment oiling in up to I,500 m depth in Prince William Sound 
and the northwestern Gulf of Alaska. These observations will support 
designation of paired oiled and un-oiled areas for the trawl surveys. 
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C0111111nts: The utility of using ROYs to locate oiled and un-oiled deep water 1~-r.::::;rl;t"w;;;;'fS~l"~~ 
sites in support of the fisheries surveys is well justified. Actual proof of Iosue SUS· ~ 
oiled sediments will be based on the sediment surveys conducted in other com. Topic #--: 
sections. Sixty days of ROY time are requested. This seems excessive if they /. /)' \ 
are really being used primarily to support these other studies and not merely ~" 
to photograph the entire seafloor in Prince William Sound and the northwestern 
Gulf of Alaska. Documentation of how ROY use will be coordinated with the 
other studies it is to support should be presented. 

Study #26: Injury to !•pacts on S.a Urchins off Kodiak Island 

Urchins from four oiled and four non-oiled areas off Kodiak Island will be 
examined. At each site five transects will be surveyed at high tide in 
September and November during the egg 10aturation period. Transects will be 
picked so that at least three traverse kelp beds (prime urchin habitat). At 



one meter intervals from mean high water to a depth of 20 m and out to a 
distance of 3 m of either side of the transect, data will be collected on the 
numbers of live vs. dead and oiled vs non-oiled kelp. Every urchin 
encountered will be assessed for viability, sex, diameter and position. Along 
each transect a random sample of ten mature females will be assessed for roe 
weight as a proportion of total weight and size. At each sample location, roe 
from ten random individuals will be taken for histological examination and 
three random composite samples of ovaries collected for hydrocarbon analysis. 
In addition, twenty live urchins will be shipped to the laboratory for 
bioassay of toxicity of oil to urchin larvae. 

Comments: Compared to most others, this study was very clearly described. The 
data collected should give valuable information on direct mortality of adults, 
reproductive effects on adults, eggs pathology, viability of 1 arvae, and 
success of young of the year urchins. The hydrocarbon analysis of roe will 
also help to quantify exposure and help to assess risk of human consumption. 
Noting the presence of alive and dead and oil and un-oiled kelp will not along 
help to assess exposure to the urchins, but document direct impact on another 
important resource, the kelp itself. Assessment of effects on coastal and 
submerged vegetation and micro- and macroalgae is largely absent from the 
study plan. In addition to visually noting the presence of oil, samples of 
kelp should be taken for hydrocarbon analysis. 

TECHNICAL SERVICES 

Study 11: Hydrocarbon Analytical Support Services and Analysis of Distribution 
and Weathering of Spilled 011 

This section and the details presented in Appendix A describe the framework 
under which hydrocarbon analysis will be conducted. 

Comments: This component is the most critical of the entire study, as accurate 
and comparable determination of the quantity and composition of petroleum 
hydrocarbons in all samples Is essential to tying any effects measured to the 
spill, predicting future effects on biota, and monitoring restoration of the 
environment through either natural processes or h~man intervention. This 
section and the supporting documents in Appendix A indicate that the 
hydrocarbon analysis will be conducted in an appropriate manner. However, 
since the QA/QC plan was signed in many cases after many of the samples were 
collected for this study, one has to wonder whether or not all the steps to 
ensure the quality and comparability of the analytical measurements will or 
has been adequately carried out. Results from intercalibration exercises and 
data on field and analytical blanks should be reported in the documents 
resulting from this study. The formation of the Analytical Chemistry Group 
to oversee all these efforts is an excellent Idea. 

Chemical analysis should be comparable between the different studies. Some 
studies neglected to mention what chemistry would be done, some indicated 
analyses not mentioned in others. Only in one investigation was the analysis 
of PNA metabolites discussed. Metabolites should be assessed in all fish 
sampled for routine hydrocarbon analyses. In the &!!= ~ oil spill 
dibenzothiophenes (sulfur containing aromatic hydrocarbons) were found to be a 
persistent indicator of oil contamination whereas levels of PNAs were 
sometimes high even in control samples due to the widespread distribution of 
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these compounds in the biosphere. Analysis for dibenzothiophenes should~ 
included in the study plan .. 

Study #2: Histopathology: Examination of Abnormalities in Tissues from Birds, 
Mammals, Finfish, and Shellfish Exposed to the Spilled 011 

This section and the details presented in Appendix B describe the framework 
under which examine of tissue samples for histopathology will be conducted. 

Comments: Histopathological analysis can give very clear and comparable 
evidence of the effects of oil on aquatic organisms. The description of the 
methods and the QA/AC plans sounds adequate, although this is not my area of 
expertise. However, no mention of exactly how preserved tissues will be 
sampled is given. More effort should be placed on documenting 
histopathological responses which may lead to long-term affects such as 
genetic abnormalities. I would like to note that lack to overt histopathology 
should not necessarily be taken to mean that the organisms were unaffected. __ .... 
Study #3: Mapping of Damage Assessment Data and Information 

All data will be computerized and maps will be prepared to document the extent 
of oiling in the area, upon which effects noted can be superimposed. 

Coements: The initial maps documenting the extent of oiling of water and 
shoreline over the entire region will be prepared by June 1g, 1989. These 
will be useful to in development of the Coastal Habitat, and fish and 
Shellfish assessment studies. Adapting a computerized format to collate and 
display the information generated by this study is critical to proper 
evaluation of results and the early identification of trends and areas which 
will require further study. The initial maps should have been included in the 
Study Plan. Furthermore, a time-table for generation of subsequent maps and 
their distribution should be included in the plan. 

PART II DEVELOPMENT OF THE RESTORATION PLANS 

Comments: Basically all this section says is that a restoration plan will be 
developed for $500,000. No information is given about the types of strategies 
which may be considered. It appears that little though has been given to how 
to approach restoration. 

References: 

Oil in the Su. Inputs. fates and Effects National Research CounciJ, National 
Academy Press, Washington, D.C. 1985, 601 pp. 

Amoco Cadiz. Fates and Effects of the Oil Spill Proceedings of the 
International Symposium at the Centre Oceanogologique de Bretagne, Brest 
November 19-22, 1989, Published by the National Center for the Exploration of 
the Sea, Paris, 1981 SS1 pp. in France with English abstracts. 

The Amoco Cadiz Oil Spill a Preliminary Scientific Report NOAA/EPA Special 
Report, Edited by Wilmot Hess, August 1978. 
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S'I'ATE/Fli:DJ!:RAL NAnJIW. IIESOllRCE DAMAGE ASSESSI!ENT PI.AN FOR 1'I!E EXXON 
VALDEZ Oil SPILl, AtiOUST 1969-PUI!LIC REVI£11 DRAFr 

PI.A !IESPOIISE TO FOllR MAIN POIH'l'S 
Oetobv 13. 1989 

1) IS TilER! !NOtlGI! INFO!IMATION PRESEN'l'Eil TO !VALUATE 1'1!E PROPOSED S'lWIES 
PROPERLY? 

Generally, Dilly brief overv1- or eacll study or sllb•stucl)' are pven. AlthouCh 
it is clear that aany of tho lllain e11vil'C!Iaental CCIIponenta have bean i~tifiad 
tor study, it is not so clear that the studies are daaicned well el10\llb to 
provide the neede~ iDt'o .... tion to quantity cluares rtcoroualy, In Particul'\"', 
there is •-eey little intorution pven on s•plinc desicn end Mthoda or data 
analysis and interpretation durinc the peat-data collection phaaa. In 110$t 
studies :In tollicll the quiiDtitetiva details ere not wall spec1t'iad in advanca tor 
both pre- and post-data collection study phases, there is a lou ot usable 
infor~~ation and a waste or tiaa and resources, In PLA' s HPOr-t CD envil'ODlllental 
etrecta aonitor-inlr (1989a,b), we point out IIWIY or these pitfalla and show 
thro!llrh an exllllination or wor-ld Wide impacts of oil on envi1'011118ntal CC~DPonents, 
hew poor- fiald aaplil>a' deailrDS have ~rreatl;y contributed to the failure to 
document IIDVii:'Onllelltal effects attributable to a Wide variety or oil pro~uetion 
act1vi tiea, ineludinl: spills, Theae effecta war-e undoubtedly tar mora sipfieant 
than thoae quantified and doeuaented. 

The text ot the D•ap Auea.....,t Plan does not ... ~ as if it were written by 
authon lmowledpable in thaae areas. Thia coaent appllu to both pre- and 
post·a•Plinlr an~ atatistieal data analysis, u well as modellinlr on the 
population and ecosystem levals. A few senteneos are intersper-sed eonce:ninr 
statistical analyses and llodellinlr but rew details ere pven as to what types 
or data analyses and acolo!rical models Will be used and With what expected 
reaults (prediction tille fr••· accuracy, confidence level, uncertainty level 
ate.) •. Tho tact that the quantification upectl or the assessment wre not pvan 
more 1ni tial attention is extr-eMly worrisome an~ il expac•ed tc affect the final 
resulta. · 

A few ~r&naral coosente: 

a) It llir;ht be wi.e;, to concentrate on rawer cosponel!U and uae particular 
. species u in<Ucators of cluqe tor • broader croUP or species than to •ey 

to e.euure ~eyt:hin!r at sucll a lri'Qis leval that all ruul ts are poor, 
At the vel')' leu t, ·quantification efforts have to be detailed an~ r-ico reus 
for selected apec1 .. representative of classes or cluase. The exiltinif 
baseline data for eacll c:omponeftt were not spocified. Had this iDt'ol'll&tion 
been tul.1y specified, it would have been clearer- whicll coeponenu would 
be •or-e ueatul· than others to quantity at the various possible levels or 
cleta11. It wu llZlclear tt the authora thauelves were tully copzant of 
tho state. or the baelqround data sets, 

b) Ther-e was o.l.Jioat no iDt'oreation CD how the essusors were ce>inlr tc 
triiDalate &nVii'Onllental etrecta (even if well aeuured) into economic 
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damaaes. T1his is part of the Quantification preble,., but also the 
comp ete ack at aa. appropr.iate logic br!dae fro. the ecOloiical •o 
econom.te area.a ot cancer=, as well u the lack ot uaociated field ~d 
paper data collection exercises. t.ocic briclp refers to a set of 

5 
teps 

that outline bow one proceecls fl'OII tba environmental easures in tbe field 
to estillat:ing loss to a population or habitat. 'lb.ia estimate 11ust take 
into account not only the short tn11 acute event (sutb as tbe deatb of x 
nUIIber of ind:ivicluala) but &lao the duage to tbe success (size) of the 
future population becauae or the lo•s ot reproductive contribution of these 
inc!ividuala (and loc;Lcally of tbeir lost ortepn.n.) to future pnerations. 
The loc;Lc bridge IIU8t tben proceed to link tbe enviror>Mntal lou to its 
economic value. 'lbe ususaenc plan doe1 not ~)resent a convincing lo1ic 
bridp, whitb inc!icatos tbat tbo priorit,y wu c;Lven to obta.i:linl field 
aeasurements. Too little attention was plid to whether o:- not the data 
would be aolid and wax<pelly uaeful and whether tbo lofic underlYin£ the 
final damage utilla..,. would be convincin£ in a lep.J. llilieu. 

c) Altboush tbe uae of a Geopoaphic Inforaation Syatea (!liS) to represe~ 
spatiallyereferenced ilaPacta is co1111enclable, it is only described aa a tool 
to up tbe valued resource& and oiled arau • A GIS is desiEDod to store 
and manace larp lp&tial data •eta and to produce appropriate ll&pS Ot these 
cSata. These !unctions, however, represent only part of the u.aefulnes& ot 
this type at tool. In aany c:aaea. these tunc:tions ·~ not be coat 
effective for a particular application. More importantly, if the !liS is 
"intellipnt", tbat is, can take tbe spatiall:.--refarencod information anc1 
subject it to c!.au.p aaaeaaaant tunctiotll:. inclu.dinc ecolosica.l riak 
analyais, tben tbo CIS can be ucle into an invaluable tool for achievinr 
tbe damare assessaent objectives. There was no evidence in tbe O&llago 
Assessment Plan tbat tbe !liS would be "intellipnt" and fully utilizecl with 
state or the art asseaament aethodl. "Intellisence" here is used in the 
sense of providing aore tban a map of existing conc!itions eitber by 1) 
incorporating dynuic aodels of future conditions or by 2) intagrating 
c!ifferent t,ypes of existing infor=ation into new eypes of inforiiO.tion and 
tbeir habitats. Por exOliiPle, if bircl populations were upped in witb a 
!liS, it would be possible to aodel tbese populations over tille to produce 
"future 11111>1" or tbe cliatribution ancl abundance or tbe species of interest 
and tben to estillata longer term damage b)' calculating change wi tb and 
without tbe oil spill to utillato lonpr term dallage. In 2, otber types 
of inf'oraation (toxicity, physioloSY, behaviour) could be added to tbet 
of c!iract mortality of a species to illWitrate future population aizo. or 
habitat damage could be aoclelled witb recovory functions to illustrate 
how tbe aapped babi tat would change over till&. 

Esaent:ially, an "intellipnt" !liS uses &deli tionel models to develop more 
useful types of inf'ol'llation or to link future nates to present nates. 
The logic bridse c!iacusaed above can also bo at least partially, if not 
wholly, incorporated into tbe analyoio. This type of !liS 1& coatly but 
would beco11e cost effective in the context of 1 long tel'lll damage uaeaament 
plan. For the particular type of duage in Prine& William Sound, a long 
tal'll dallage aasesaaent capability io definitely 11eedecl. 
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d) The virtual lack of ony detail on the restoration part of the plan also L,.---.-;;;:::.-::Tr;;;;;;;;'j"'i:;;g":"T'fsi;;o:;rttj 
did not inspire confidence. There should have been at leut prelilllinacy 
categories of restoration activities and planning so that when the field ;<.. 
and: laboratory atudies were conducted, preliminary evaluations or IJ~~..f.:::._~~l:!.l--..J::..:::...-& 
feasibility and priority could have been undertaken. 

e) The problems identified above indicate to uo the haste with which tne 
D11111are Assessment Plan was probably asoembled and the inherent difficulties 
in coordinating such a large set of aetivi ties under leas than ideal 
eondi tiona. Wh!le these comments cannot in!'luence the data collection to 
date, there are still s011e things that can be done to insure that the clata 
collectad will be analyzed as appropriately as possible in the remaining 
time before results are generated. These "things" include takinc stock 
of the overall objectives of the program and the array of quantitativa 
techniques that are available to facilitate data analyais and 
interpretation, including the development of appropriate models where none 
presently exist. For example, if samples are pooled in particular ways 
during laboratory analysis, this will preclude some types of statistical 

f) 

analysis. Or if' certain measurement& are not taken, this lack or 
information may produce a logic bridge with a few key pierz llissini· As 
much u possible, ony part of ongoing procedures should be improved to 
11axillize the usefulness IUld reliability of the raoul ts to devalop the long 
term daaa10 assessment cmpability. 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 1tandar~ize 
their "logic bridge or bridges" and formats of' data collection. analysis 
and reportinJ. 

Available software (models, statist:Lcal11ethodo, etc.) should be assembled 
with one or acre individuals to assist in tbei:t" app1icaticm and 
interpretation of resUlts. In summary, it is important to coordinate and 
share resources an4 to COIIINilicate and interrate results among the 
assessors, u wu c!one during the spill. 'Ihe de,ree this coordination is 
possible IUld practical, lives a good indicatiOil as to how feasible it i.s 
to aeuure community ecosystem response and cumulative effects. 

Fit:Ure 7 in the Damap Assessment Plan lists the use or "Impact Hypotheses" 
u one or the loay stmps in the logic bridge. Hypotheais is a word that 
is freqWintly usad in science but it can have quite a different 110aning 
when employed ill illpact uaessment. Often it is not possible to "test 
hypotheses" in M impact assessment context, whereas this is possible in 
a controllad laboratory exper:l.llent. It is illportant to underotand the 
dif"re....,ceo and not to prDIIOte hypothesis tuting when in ract that 11 not 
possible. (SeeP. Lane and Associate• Limited 1989&, b). 

In IUIIII&cy. we do not believe that tba studies are detailed oufficiently. 
More worrisome than the actual description, which can best be portrayed. 
as a rai~ly superficial ".aasu.re eve~" approach, ia the lac:k of 
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evidence u to how the data will be in terra ted and analyzed in a ril'orous, 
QU&ntitative way to provide definite estimates of duqe re.rl:'dless of 
whether or not a GIS is used, Most of the environmental studies are 
organized on a per spe~:ies buis. Whereas auch ot the diUiqe assessment 
.ust focus on a per species basia, it will not be pessible to aimply add 
up damage caused to aen,y populations and obtain a aeasure of "ecosystem 
damage on cumulative effects" for the Prince llilliaa Sound area. 

In an ecolotrical system. a change :ln one CCIII]>Onent cen lead to changes in 
other c::cmponenta. Analysis of &1ncle population~ preclude• a rigo:oous 
delineation or indirect effects and effects of foodwabs. In addition. 
several pathwaya of effect can exhtbit feedback relationships to 
populations of interest so that daaege may be multiplicative, not si:ply 
&dd.iUve. For example, 8 x 10 • 80 units of damage not 8 + 10 • lB units 
of duqe. 

Methoc!olotrie• ~riven in Lane !! al. (1988} for cumulative impact analysis 
give an overview of aethoc!s available to form an .inte&'t'ated cumulative 
etf'ects assessment process tor extended spaee {longer than local eeosYJtem) 
and tine scales (longer than one year) • This process undoubtedly will be 
the fruework for unc!erstanding the damatre to. the soil and subsequent 
recovery of Princ::e William Scunc!. A C'U:Imlative ef'fec::ts aaaessment and 
management process should be an intetrral part of the management of Prince 
William Sound tor th& next .. veral years, if not the next several decades. 

2) WILL 'l'I!E: PROPOSED STUDIES (BASED UPON A COMMIDI£NT TO FESIIUAIIY 1990) PRCVID 
A BASIS FOR P!IEDICTINO LONG-TERM EFF'EC'I'S; IF NOT, WHAT STUDIES SHOULD 3t 
INCLUDED TO !lO THIS? 

As the attachac! Fi.rure l.l(PLA, 1989a) illustrates, a variety of sublethal, 
subpopulation effects can impact a population months to years af'ter the ori&inal 
contaminant release. At the population level all of these types of c:hanres would 
be reflected :ln altered age-specific fecundity and survivorship schedules (Sea 
P. Lane and Associates Limited, 1985). Such a release can else bave immediate 
i:pact on population through direct aortali ty following contaminant relea&e. 
This direct morteli ty is quantifiable depending on the speciea, available field 
data and resources etc. However, the loss or those animals may well be 110re 
important in terms of theif' reproduetive contribution ·to f~:ture renerations ;han 
is tbe immediate loss of x indivic!uals. 

To be meaningful, long term ertects much .include both direct and indirect causes 
o!' mortality from the death of individuals u well u f'rom lowered tecunlii ty 
and survivorship of age classes. If this :La not computed correctly, mortality 
can be underestillatec! by aany fold. For example, a study or c!irect mortality 
might re•ul.t in the rec:ordinc or the death or a 1insle inc!ividual. w~rau a 
st~dy that includu measures or indirect mortality could conclude that the loss 
of this individual from tba population would result in tba loll or 5 - 100 
individuals in tuture ganerationa. In addition, individuals living in very small 
populations may have troUble finding mates or receiving appropriate behavioral 
cues ond other leii1'Il1ntr experiences needec! tor reproduction and survival. Slllal.l 
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populations ~ .-.1 so 110re vulnarahle tc:. cl&ance events and theref'ore have a much 
higher probabl.li ty or extinction. 

All natural populations e><ist in ecosysteq and although 11oey key populations 
are ot interest because of their direct coamercial value, atudyini these 
popUlations iD. isolation u.aually will not produce a true representation of total 
environ2ental deterioration. Many popUlations are predators, competitors. or 
prey in regard to their interactions With other species in the terrestrial end 
ma~ine foodwebs that exist in and around P,ince William Sound. Indil:"ect chanres 
will come about not only trom the sublethal and life history chances in the 
individual popUlations that inhabit the ecosyst~. but &lao f'rom the altered 
ecological interactions and foodwebs. A predator population can decline not o:Uy 
from the d.i.rect effects Of' oiled feathers Or' inl'ested Oil, ·but also trom the lack 
of a critical PMY species that wu killed previously by the oil spill. There 
is no evidence that an ecosystem approach will be taken to examine and quantify 
foodweb effects l:"elated to the oil apill. This io exceedingly unto,tunate for 
two Masons. Firat, from an ecological point or View, in the final ana.lysis it 
is the lone-term persistence of' the ecosystems of the planet that are of main 
concern, not jut the few species tbet are usociated with direct monetary 
benefits tQd,ay, Se~nn~ly, focus on population<: gi"oa too Mn"ow a ol~r.Luition 
of damage l!l!ld must a prio:oi lead to further under-estimates in damage assessment. 
See P. Lane and Auociatel(l985) for an illustration of both population and 
ecosyste11 level risk analysis. Thus. it the JUilty party were made to pay only 
for the number of birds or aommols directly killed by tho oil spill, based for 
example uPon a· carcass cotmt, the amount of true damage could be underestimated 
by orders or ..,U.tude. . 

Long term damage is undoubtedly the most important in terms of both total a:tc~t 
of damage and in terms of ecoayste11 viability. The only way tbet lonr terc 
dlilmAC'P. r.An hP. liii'I'SP.o'i.t.•d is> through tho wioo UQC Cl't both. the i'V!-'1-lla.I...Lvu i:iUt1 

ecr:tA,y:Sl.tw~ levels of apprl:)priate llode.Ls th&t would pr-edict possible levell Of 
effects over at leaat two-three pneration periods or the longest-lived meobers 
of the ecosystem. Such llodela .,. described in PLA (1985) and Lane et &· 
(1988). Because Of the IDICerteinty or lon~ term predictions, the •odellin( tool 
should be able to handle various levels of uncertainty and to be corrected, based 
M r ... ·t:her monitoring data. Thia particular oil spill will probably be visible 
for decades. There is no humanly possible way to assess total or long term 
dam""e l.> ... ed on dsta col.leceed w1thin a one year period following the spill. 
It. i.o possible , however. vi t.h.W. Ull¥ tizae period, to develop the moni to:-ing 
systems, the quantitative ~~ethodologies and other tool• (GIS), the data baselines 
and an overall plan of cluage asseasment. In Lane !! al. (1987) and Crowell 
and Lane (1985) we show hnw " t.An minute spill of oil diepel:"cant (Corexit 9527) 
and oil plus disperoant (each approximately one llillillet~e thick) produced 
environmental etf'ects over two subsequent yeers. These effects included not only 
ecological aeuures ouch u population abundances and distribution of the 
domi.nant aaltaanh cruses, but also ao.,boloCical, physiolo~ical and 
reproclur::t.:t.Vfll l!':ff~ets. Plan. are \.U'ldeNny to •tud.Y the effecu &ml dauqge of 
these miniature contl:"olled spilla in the touzoth year of oaltaarsh recovery. 
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It i.s unco~cionable to terminate data collection and u&essment at such a 
premature pout (one year) when perhaps less than 10-20% of the total du:ai• hR., 
been ~baervnble or <tUant..i.rilihle. There should permanent monitoring sites with 
a var~ety of data rathP.T'ed. •1milar to the salt:mAL~ith experiments but extended 
for a variety of' ecosyatems; A vuiety of •easurements should bA nnrfjD.,..tfdcan ae 
ill~tr&L.cU l.u Ltme ~ ~· (1!:187} and eouunity recovery and recolonization of 
selectee biota should be measured on a continui~ basis o~rer a period of several 
years. 

II)ARE Tlmi1E OTHER IMPORTAII'T GAPS .l.ll THE STUDIES PROPOSED? 

Several important i'BPS in the studies have alreac!y been mentioned: 

l) Lack or Quantitative l'tigor 

·both short and lo~ term calculations 
·field and laboratory desigos 
-statistical methods and validity of assumptions 
-modelling methods, especially ecological risk analysis 
-turning environmental results into economic measures 

2) Little Evidence of' Strong Locic !ridges (necessary. to document cause er..:i 
effect in regard to the following): 

-relationships between individuals and populations and between populaticns anC 
ecosystems 

-relationships between te~restrial and marine ecosystems 
•relaticnJhips be~n laborator~ d.L• (to~city testa) and pcpu~ation ar.d 

ecoay&tem effects 
-relaticMhi:p" h~twl!en vari.ous time acalea of et't'octs in rep.rd to r:enera.1...Lou 

times and time scales of other ecological events 
-relationships between sublethal and lethal effects 
·role and siJnificance of habitat versus pure biological damage of an 

individual. population or ecosystem 
-relation between environment and economy in a sustainable development oontexr. 
-relationlh:LPE between various spatial acales of effects in recard to the 

spatial patterns or the habitat typea (this could be partially resolved 
with an intellisent GIS) 

3) Cumulative Effects Assessment and Management-Sustainable Development 

Cumulative effects result in larae scale, reponal patterns of environDle."ltal 
deterioration. Sometimes they come about from the "tyranny of small decisions" 
of many ditfertlnt human activities, each small in itself, over an extended 
ecosystem; sometimes cu:a:tulative effects arise from the IIU.ltiple acti\-"ities 
related to a ltu-p dosvelopment; or in the case or Prince William Sound. 
cumulative ef!'ects arise from a catastrophic event. Examples of C\DI\llative 
effects include globu warming and climate chance. acid deposition, habitat 
fragmentation and alienation, pollution of' receivin&' enviroMents, loaaes in soil 
quality and quontity, pollution of larce aquifers, loss of biological diversity 
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etc. Recently P. Lane and Associates Limited(1968) have defined and categorized 
cumulative effects and aethodologies for usessing and managing them. If we fail 
to have sustAinable development on this plonct. 1t will be bocauto wo have n~L 
been able to identify, prevent A:>d reverae cumulative affecta. 

The Valdez oil spill has tOndAngered the a111t&inable nature or iJle Prince Will;am 
Sound ecosysteu subatantially. To ll!lderstand and quantify this enda.ncerment 
to sustainAhl P. ~jlit.l t.'ltm~ent • euaul.Cltivc ctf"eet.. ...._a.l,r•.b whould. be unaertaken. 
Nowhere in the Damace Assessment Plan wu thia aurrested. Unfortunately I 
cumulative eftects are not just additive; they may also be multiplicative. To 
thP. ri~erH that they aro multiplicative lll'ld .i.llt=racting, damage may again be 
greatly underestimated. For this type of a cumulative effect& problem, the 
analysis should be b8$ed UPon an "intA11i~nt" GIS with appropri&te envirorwcJ~L.
economic models to predict endangerment to sustainable development illd.icators. 
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APPENDIX A: 
Dilta.ilod Notes on Sume or the Component Stuclies 

70111acnts em. ••~ t.:UIIPOilen'C area generally reflect (i) a lac:k ot backgrounCI 
:z.nfor:mation that would enable the "public" to determine if autf"ic.ient studies 
we%'0 plonned ond cur.ied out, and (ii) the inadequacy of a one yea%' samplinc 
P%'0gt'U for assess~ envi%'onllental damage. 

to he 1) alASTAl HABITATS Study #1, I'haae 1: The atteceed coastline is 
categari7.~ intc t:Lwt "r-ef.l:ro!lcntative" ha.biLCLl. types. Wlu&t. are 
diff•rent types and ho~ were Lhay chosen? We believe they use6 exi 
cou;tol morpholo§' scbem•a, Uut no references or details were P,ven 

the 
at!nc 

Up 
to 150 aampl~ si teo are to he ehonn~ 

5 habitat types X 3 seoBTaphie regions X 3 derrees or oiling X 3 replic ates 

+ 15 more sites that were either li;htly-, or moderately to heavily-oil ed. 

ected The ctntiGtieal desicn is suppu~~Q to allow ax~rapo•ation or cell 
information to the entire a!"fected area. With so mcn.v sites Mci t.hP. ~hnT"'t 
~r~o~ avlli:lllblA for Rt.llriy. 1 t ts vary unlikely tho dntc ccn be eKt~ap~lAL 

ti "'-
cJ Lv 

and 
pling 
hion, 
Y :lOt 

! 

all oUI"L' lucKtions. La%'p and rapid seasonal chan&"es in physical, chemical 
biological variables in the sUb-Arctic place severe constraints on the sac 
proJram. Unless the data collection is carried out in a synoptic-faa 
comptll'isons tQ other sites, &t,U. bt;,tween oiled and non-oiled sites are simpl 
vAlid. Ladd.nr pre-spill data on mo!lt of these sites, it's alsr.:. wu~tilistic to 
assess oiling-damqe. Since there are some data available from the Valdez area 
(refs not given), why not concentrate on the tew (?) Ri t.P.~ that have soma 
"h1"t0n"" and do llliR-~nlllpl"'!!l'U!In£ivc !ltuc!:l.~aS~ on unde:o-repreoent.e:d c:u~t:.ul hab:lta~ 
types. 

Phase 2: This part of' the study purports tCI assess changes in "critical" trc~=Jhic 
levels and interactions. Who decides what is "critical?" Secondly, how do they 
expect to dctandne whe~•r chanr~s _u, pntm1 e:tion biomass and prod.tJctJ:~:ity, 
cOIIII\lllity dive%'1.ity, vigoU%' and utility to other trophic levels 8%'0 due to oiling 
without seasonal, II&Wluttl, or pre-spill data? Cc rate of recovery of these 
habitnto be determined tor ahort-tt-J.'lA !lM.l.K cullections? 'Th.ey also plan to "kill 
more animals" by doin&" on-site IJIQ)hipod LCsc bioassays - is this really 
necessary? 

l 
I 

2) Alii/WATER RESOURCES Study 11 - Floating Oil: This study .is useful .in that 
it actually confirms that oil slicks, etc., come trom the EXXON VALDEZ, and. 
monitors the spread ot f'loatinc oil over time. All the analyses will take some 
time to complete and consequently this delay sets back othe%' studies wa.i t~ fo%' 
this information to plon thai%' aupl~ p%'0jects. 

"Study #2 - Oil in Suhtidel Sediments: Apin useful fo%' othe%' studies, but l 
lacking hill'<! data f=m Study 11, any IIIOdels p%'0jacted fo%' oil spill mQVBIIIent will 
%'0ally he cuesaes • A lot ot sed.ilaent samples (and analysis time) II BY he taken 
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from sites where projected likelihood of oil conta.mi.nation was high but recei::;d \ 
no oil. • 

Study #3 - Oil in the Water Column: Necessary data, but time coneuming taking 
all of the vertical profiles in relat:ively shallow (well-111xed) waters. Muasel 
cages deployed at 12 sites in the Sound, and 18 outside, should be uaeful for 
lonr-te:rm indications or water c;U&llty. However, the mussels are transplants 
f'rom control sites in southeast Aluka .. unknown influence on the results? 

Study #4 - Injucy to Benthic Infauna: As mentioned in the report, many of dY] 
samples taken will be archived pending receipt or subtidal oil data (see Study 
112 and Technical Services Study #1) . Tille is an im;lortant constraint here. 

Study t!5 - VolatilP. OY.pni r.o t:'!a:tobon. Roloc.oc 1 VOO tc. ~ .aucu:aau.L>ud .-nc:l along W.1~ 
air dispersion models (wi.nd data required) used to reconstruct ambient vee 
concentrations througboyt tbe Rrnmd over time. Prcc!iotion of "unhl!ltll. thful" 
condi tiona (to hl.ZII:IBnS) may tell ua: if' terrestrial and marine animals '4re in any 
danpr. Model loss rates also to be used in mas1 balance calculatio~ on the 
fate of spilled oil - utility ?? 

3) FISH/SIIBLI.FISH We heve reviewed the 26 Fish/Shellfish studies (p. 48-
lll) and. in pnero.J., cannot rec ...... end U••L the Feb .28, !990 aea<1line is 
sufficient to aasess the daaace caused by the Exxon Valdez oil spill. 

lne ~~ .SttJQi.ell propo.ted Q1"'C rcnerally !nadequatt: ru~o· predict1nc lcng•t:erm et'rects 
on fiah/shellfi.sh J:'OPulations. It ill nur t:'lfl;_nion that thaae atudico QrG. be~~er 
sUited for estimating the short-term and acute effects of the spill. 

we WOUJ.d succest as a minilru.= requirement to assess the long-term ef'rects or the 
spill that the time period be considerably extended for numerolJS studies. In 
single specie& atudicc. the minimal tille :period wtt wuuld recommend would be 
at~ual t.o the a.vor~Q lc.w111vi ey of indivi~ue.J.j: ur tlULt .tpccics. This wouJ.~ &!low 
followior affected are classes till their demise. 

Major saps exilt in the uaesSment in our opinion. There is no i.nvestiC'atien 
into the sublethal and lcmg-tam effects (or dt<ley..U monifestations) on 
individuals or the duration of the duage 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 ot 
commercially important species only. Little, if any, attention has been focused 
on a COIIIDunitY response approach. It is important to examine the food web that 
commercially important species are p&rt at, alons with 1uch processes 11 bio· 
accumulation Mrl b1.o-retention. Tha propoocd llhort tiae frame ~>r-eclull~• thf~. 
~T.ll~Y or tne run rooclweb ahould be W>dertaken bMck..U by loop analySis, a 
qualitative modelling tool. Poodweb structures before and after the spill could 
be compared supported by toxicitY and habitat studies over a period of several 
yeus. It is also possible to determine a set of stability measures uaing loop 
analysis. 
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Considerinl the vast area ~nnt:Jull1nated by oil, ~:,.:,u, .L.u the ~una and beyo.:ld we 
f:ind the proposed study design too limited. S'lh studies suggest leas th.,; 10 
sampl~ aite1 for the whole area. We recoaend a much creater amount or testinl' 
both in the Sound and beyond, at numeroue sites with varyinc concentrations of 
oil contaminaUon (not jllSt 'oiled' snd ·=-oiled'). 

We also wcoaP.nd that patell at-;.enti=n bft t-lven to 8t:&t1!;t1cal anal..,.·,uus. 
Se.mples should be collected ainjme1 ly in triplicat•. This would allow ror 
estimation ot variance at site&. 

Many of the proposed statistical an&lyse.t are dubinn~ due to the o'\.·ct' U3e of 
ANOvA. Although surpr:isingly rob110t, the Anslys:is of Va:-iance (ANOVA) .1s still 
l:!mi ted to the analysis of mono typic data and bas frequently been rsvealad as 
inappropriate for sipoidal .-.lationsbipA nf toxiei ty Cttt'VII& or tho skewed bt,ll 
shape of habitat preference curves. Other sta:tistical en&.lyses might perform 
thas:e ana.l:,•ooc batter, eueh u nG~u-vii.L·~&~~~•l.t•J.f.: llll4 mul'Cl.-Varl.ate statistics. 

Numerous studies make use of hyclrocarbon testing. Methods sugeated may result 
in underestimating contamination. SSIIplinc n1111ero11S individuals (l;•) 
representative of each ap/size class WCiuld allow better regressions. Coe~posite 
aSIIples should be avoided. 

-::::= 
Finally. we are uneasy with the use of such phrues as -standard methods' an~ 
·representative sample' that appear in some studies. Of even greater concern 
is- the lack ot quoting sample sizes or number ot sample lites by some st~dies 
and thfl MnAn~.e or the rat.:l..onal• for deciding the 2waple size used. --

Notes on 26 Fish/Shellfish Studies 

Study 11 - What are ftaerially surveyed index streams?" 

If they are aerially surveyed streams for salmon abundance for how l onr have they 
been sllrVered?. (how l!WlY years?) 

Historical data must be corrected for timing climate. harvest recru1 · tment, and 
water levels 

annually at 
pproximately 

Damare estimates of the loss of habitat would have ·to be estimated 
least until the propny of 1989 spawners return, wbicb would be a 
aut= of 1994. This would help account. far ch.onp& in :!mprintiOE 
of oil, ebanses :in a:icrohabi tat preference snd unpredicted effects 

, degreda':.ion . 
There is no mention or microhabitat studies to determine if redd aa 
avoid lightly ailed arsas or are less effective in makinr redds in 

t~ females 
oiled areas. 

Suitable control sites IISY not exist in the SOund ao salmon are bi 
with keen olfaction: avoidance aay be for the Jeneral area. 
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No mention was •acie or sUblethal effects of oil ~- adUlt ....... spawners such as: 

1) cont'twion or olfactory senses 
• needed tor naviption to a=ae degree 
- needed for avoidance of aammalian predators such as bears 

(supposedly) 
2) less effective spawers becau.e a decreue or loss of key reproductive 

behaviours. 
Study #2 

- two replicates - two does not aay auch, if anything 

First two weeks of April and last twc weeks of' April - depending en seasonal 
timing, are not replicates when we are talking about preemereent try 

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

- su~rest nmneT'OUS sites/stream • u determined by vuiabilil.y ur the data! 
- incredible potential for bias 
- should be repeated at least each and every year including the year that progeny 

of 1989 :uiUlts return and breed 

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

A. Marine survival and harvest of Pink Salmon 
- the w;e of only three oiled streams and two non-oiled is not adequate -

inter-stream variability will be hi!h, henee w.Lll u~U to use more oiled 
and non-oiled streams 

- should be repeated for ewe years (1990 and 1991) so both even-yea~ and odd
year runs are sampled 

I!. Sockeye 
- proposed only twc oiled and one non-oiled watersheds 
- why use streams tor pink salaon and watersheds for sockeye? 
- aocke~-. .r•n•rall,y l.i.vc.: f'ur tour years en4 mi&'%"e.te r:~u.:.id~I.·u.Cile distances. 

hamination of available fish during one year ia nee a JOod est:Uoate for 
other 3 age JI'Oups. 

C. Hatcheries 
- as in natural studies such a aho::t time f'ruae will not adequately predict 

the actions of unsampled age groupo 

D. Smelts 
-should be repeated for each age claao (0+, 1•, (2+)) 

£. Straying 
- why only in outlyinc areas?. 
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This is a multi yW&r stUdy- tagged aa fry, recovered aa adults - clearly beyond l 
Feb, 1990. Are all fishery projects ex.,.pt from th1a deadline? 

Study #4 

- aay have to leave the Sound tor representative samples 

- hydro carbcn testing study not adequately described; should compr~se 15 
indivi~uals from each size catecor,y for each site 

Studies 1-4 are about salmon - pink and sockeye. What about wild populations 
of chilli!, chinook and coho? 

Study #5 

There is no incorporation ot str.Yin&' between str-eams. Increased amounts of 
strayinJ 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 ~~ey 
breed after 2-3 summers in the sea. I d.IJ 1).ul knuw about these pcpins. 

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

Study #6 

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

Angler 'perception' mAy hP. 1101"!' important than accounted for. 

Study #7 

\ Object to produce eataloc - no analysis 
Data base for other studies -
Study 18 - Repeat of Study #2 but outside Sound - does this study 
and non oiled areu 

Study 19 - IIAPMt. or •udy N4 but out:sido Sound 

also use 3 
Study 110- Repeat or Study.l5 but outside Sound- 1 oiled weir site and~ 
control ..-eir site only! should be at leaat 3 and 3 

Study Ill 

There are no studies on what etf'eet exposure to oil at an early age has on later\ 
developoent, fecundity, etc. 
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This study should be repeated each year until 1989 spawn has an :!.nsignifi:_an~ 
contribution to the population (6-8 years?) 

Study U2 - s.,;,., commenta as 111 J .. ~,....,-,. ~~ T::-:: '7.c.,pi:-:c-;l ~I~a~au::-::e:r.;:::-,-;;;:;;, 
Laboratory work should be validated with a field study 'll.t' ..:/ 
Study #13 

Cockle, Li tUeneck and Butter Cl11111 

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

Hrdroc:arbon analysis 

"3 •emples of specimens" - how aany indiv.id.lJ.alS? 

Test individual! not as a composite. 
Should test DUIIerous individuals •ize par ace clus 

Crowth and Age - why only littleneck? 
- monitoring or all sites ahould be done more often than once in 

the spr:!.ng ond once i.n the fall - perhaps monthly 
- should also include estimetes of r;rowth potential on temperature and 

ccn'Cra.st Wl. t.n rea..J. IJ."'W'tn 
• what happened to razor clams1 
- ANOVA not appropriate unless 1t can be demonstrated that the relationships 

are at least a.onotypic and not either the typical bell shape, or sigmoid 
that would be expected from these studies! 

Com. Topic Issue Sug. 

Cf7 

Study 114 - CRABS 
- misuse of' J.JIOVA again 
- no mention of lonr-term effects of exposure on young crabs 

qg.IJC Issue Sug. Sort 

'f1~D I 
Study '15 - SH!trMP 

• same comments as #14 

Study '16- OYSTERS , ~ 
- Hydro-carbon test:!.ng and all other aspects of' the study should continue 

tcr much longer than the six months prcpcseCI, especially if oysters are 
the :indicator species as eluded to in the study!! (perhaps 7 years) 

Study '17 - ROCKFISH ~ 
-Would like to aee an estimate of density, crowth, age structure of' popin

all lackinr from proposed study. 

Study 118 - TRAWL 
- should il>clude r;rowth ~ 
- unlikely that fish will live long if inreot:!.ng tarballs - result will be 

an undereatimate! 
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- the mia-May to mid-June and the August trawl will not identify ~:~issing_:je 
rroups less than recruitment ap unless non-commercial ,ear is used 

- suggest repeatin( the trawls yoerly for -5 years 

Study *19 • LIIRVAL 1'ISI! 
- ahould not be reatricted just to the Sound .] /()~jT_3c Issue SU&. Sort 

l'fm I 
Study 120 • tJNDEIISEA OBSERVATIONS ::;} 

- thia is support tor other studies and amounts to spot checks fic:::o:;;m-. r.

3
T:;:op;;1;-:c:;I;:II;:s::s::u::er;S~U&-. ~s=-o-rt.,...,. 

- what is needed is a system or a crid that mapa oil contamination and degree I Di.l 
of such for the whole area 1nclud1nc beygnd the Sound ~~ 

L.:..;:;..~....J.:...::~-..l...e:...J 

Study 121 • CLAMS 
- similar to atudy n3 except outside Sound -
- why change of species trom littleneck clams 
- should be the same as that chosen in 13 

same comments 
to razor clams'? :J Com. 

10'5" 
Topic Issue SU&. Sort 
3 l&lD d 

Study 122 • CRABS 
- same as ~14 except outside of Sound 
- no mention of I of sites or sample sizes 

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

I 
1
c;;: T3cl

1 
~::: SU&. 

_j~co':~Topi~c ~:~.Vw ~ 
SU&. Sort 

Sort 

I 

Study 824 • TRAUL 
107 3 i16?t I 

~ ~~~;;;::~.TI;T3~pic~;~i.YD~SU&;:.:;s;::;n:;l - same as 818 except outside of Sound 
- this study includes historical data 

_j /0~ '310 /6,";; SU&. Sort 

Study 126 • SEA URCHIN :~r:~~~:~~~~ ;:t0::-7 
Study #25 • SCALLOPS 

- should be lone-term to monitor recovery (continual damage) 

.. 10 female& per tranaect - very small saauvlt: to deter::a.ine abnormal.1 ues: . 

- no statistical confidBnce :J~ llclo om.T .3opi.c I z,·~·u,• )SU&. Sort - 20 sea urchins for a bioassay? - ahould be 20 animals/cone. plus 20 !or /") 
control v-

• reservations about ANOVA I..!..W.W .... ::::.....I-~:::.;l.--....1...;;...-..J 

7) 't!lCIINICAL SERVICES Stucly #l - Hydrocarbon Analysis: With all of the 
samples to be analyzed (&!r, water. sed.iment, and vuious biota samples and 
tissues) by • number or laboratories. some defined protocol for sampling. 
preservation, labelling or the samples, analytical practises, and measures of 
quality control/uourance IIUat be qreed upon and followed. Coordination by an 
"Analytical Chemistry 0roUJ)" will SJ)eed 'UP some work but slow down others by 
add1nr yet another laye" of bureaucracy. Hence it ia highly unlikely that all 
of the oamp1es nll be analyzad and checked for 1ntet'·lob comparability in the 
time frame allotted. Only time wlll L.~tll it adequat:e precautions were taken and 
if' there were sufficient data to enable assessment of oilinC c!uqea. 
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Studv 12 - HistopathologY: Necessary, but very time consuming. One can on~ 
hope sufficient "control" samples were taken to see the ranre in V6'!"'!ous 
attributes of normal calla and tissues. 

Study *3 - Mappimp Supposedly by June 19, 1989, the first 11ap ahowillJ oi! 
damqe and movement wu to be completed. nus should have been sent a.loili with 
the Public Review Draft. alone with locatioM of some of the field sites chosen 
!or the Coastal Habitllt. Study 11 11nd Air/Water Studiec, and ~· sieea w~th 
historical data. 
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COMMENTS AND RESUME 

OF 

HOWARD L SANDERS, PhD 



October 26, 1989 

COMI!EIITS 01" DR. BOWARD SANDERS, WOODS BOLE OCEANOGRAPBIC INSTITUTE :--o
1
. 

ON TBE DRAl'T STATE/l"EDERAL NATURAL RESOURCE DAMAGE ASSESSMENT PLAN 
!"OR TBE gxxDI! Vl.LDEZ OIL SPILL (AUGUST 1989) I 

Sediments serve as the ultimate sinks for oil spilled or leaked f 
' 

into the water column. A not very extensive review of the literatur~ 
i 

revealed more than 30 citations documenting this very general l 
phenomenon for a wide variety of crude oils and refined products. 

Findings from some of the more readily available papers are 

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

be germane and critically important to an understanding of the EXXON 

VALDEZ 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 11 sinks'1 of fine-grained sediment composed 

primarily of silt- and clay-sized particles and an ample percentage 

of organic carbon. Under normal conditions, such depositional 

habitats have a lower _oxygen content of water at the sediment-water 

interface and within the interstitial water of the upper oxidized 

sediment largely relative to higher enerqy sediment habitats. A 

highly probable response to the unusually large and potentially 

disastrous EXXON VALDEZ oil is that the • ••• Oil is likely to move 

, 



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

this results in the o~ling 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 ~ich, 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.] • A manned submersible will 

be used in Prince William Sound during the 1989 field season to 

.. visually check for oil in bottom sediment.• whieh 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 siqnificant and, possibly, a major fraction 

of the marine benthic fauna in the severely .impacted western and 

southwestern areas of Prince William Sound. North Slope crude oil is 

highly toxic. Approximately 25 percent of the oil is composed of 

aromatics, " ••• which are generally considered the most toxic 

hydrocarbon components." The oil also " ••• contains significant 

quantities of toxic metals." (See Page 235, bottom paragraph of the 

Public Review Draft.] The massiveness of the 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, 

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 

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

I 
I 

i 
be an unrealistic possibility. Although, information has accrued IJ 

• ••• 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 byproqugts on the seafloqr is unknown." [See page 96 

of the Public Review Draft. (emphasis added)] 

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 

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 th~ sediment-water interface and in the 

interstitial water of the sediment and determinations of the depth in 

centimeters of the redox discontinuity layer in the sediment that 

separates the upper oxygenated from the lower anoxic sulfide 

sediment. Since the vast majority of the fauna present at the 

initial stages of succession are small post-larval animals that would 

readily pass through the standard 1.0 mm screen apertures, screen 

mesh sizes of .3 mm or less should be used in the processing. 

A severe 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-enerqy, 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 RPOL 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 subsequent periods of alternating upward and doWnward 

Digrations of the RPOL through the sediment, the depth position of 

the RPOL 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 onqoinq 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 

throuqh mobilization of oil into the water column.• (See Paqe 39 .. 
Public Review Draft.) 

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

Natural Resource Damaqe 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 light #2 fuel oil adhered to particulate 
orqanic 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 bf 
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, Oauvin 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 
ts 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 
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meters per day at a water temperature of 22• C and 151 meters per 
day at s· 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 

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 oxyqenated 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 
proqressively diminishes with depth until it disappears. The 
absolute depth of this oxyqenated 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 df 
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 RPOL upward or downward to narrow or 
bro'aden, 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) hiqh temperature; (2) low-enerqy depositional sediments, with 
relatively hiqh orqanic content and predominantly composed of fine
grained silts and clays, that reduce sediment permeability and 
scavenqe available free oxyqen; 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 orqanic content and larqely composed of coarse-qrained 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 underlyinq seabed and oxyqenate the 
superficial •ediments; and (4) bioturbation by benthic infauna 
throuqh burrowinq activity and tube-buildinq that introduce free 
oxyqen 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 Rosenberq [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~. 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 •patial 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 r 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~. Al., 1978: Rhoads and Boyer, 1982] and an oil 
spill [Grassle and Grassle, 1974; Sanders, 1978; Sanders st. 41., 
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, 1~72] 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 staqe 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 belonq 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 ~ow 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 
staqe 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 ~r as suspension-feeders from the immediately 
overlyinq water, the sediment surface becomes pronouncedly 
pelletized. The fecal pellets, in turn, provide surfaces for 
microbial activity. Although the benthic faunal biomass of this 
primary successional stage is small compared to the relatively long
lived, slow-growing, late-maturing and larger macrofauna present in 
the late successional stages, their brief life spans and the rapid 
turnover of multiple generations within the course of a single year 
are indicative of very high rates of annual organic productivity 
[J.F. Grassle and J.P. Grassle, 1974; McCall, 1977: and Rhoads~
Al·• 1978) that most likely will exceed production rates realized in 
later stages. Rhoads .t. 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 1 s 
study revealed that a density equivalent to more than 400,000 
individuals per sq. meter of the polychaete CapitellA capjtata sensu 
late were present after a one month interval. We now know that 
cppitella capitptp 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 Cppitella species colonized the 
Grassles 1 sediment trays. one species, cppitellp 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 mora 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. 
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from -1.s•c in winter to more than 24•c in summer. In McCall•s 
experimental bottom samples in Lonq Island Sound, the azoic sediments 
were immediately colonized. Within ten days, densities of the 
spionid polychaete streblospio benedipti and the capitellid 
polychaete Capitella cppitatp sensu late reached 418,315 and 36,120 
per sq. meter, respectively [McCall, 1977]. Rhoads~- 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 apace 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 belonq to the polychaete families Spionidae and 
Capitellidae. Species that best characterize this group are 
Capitella capitata sensu late, and the spionids, Polydoro liqni and 
Streblospio benedicti along both the Atlantic and Pacific coasts of 
North America and Cppitella capitatp sensu late and the spionids 
Scolelepis fulqinosa and Polydora liqni [•P. cilipta] 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 
etten more abundant. 

Spionid polychaete& are one of the key colonizers of the pioneer 
successional stage. They form dense thicke~* 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 overlyinq water where oxyqenated 
water from above the tubes is drawn in as replacements. By means of 
these outflowinq and inflowinq fluid bioturbatinq activities and the 
hiqh density of closely arrayed tubes, the spionid worms collectively 
are able to maintain adverse solutes such as NH4+ or H,S within their 
tubes at relatively low and constant levels. However, as a result of 
these pumping activities, the oxygenated water within the tubes also 
diffuses out into the surroundinq 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&! stages will be dealt with herein in a more 
cursory and general manner. Yet, sufficient information will be 
conveyed to provide the necessary frame of reference. For detailed 
knowledge and information on the later successional stages, the 
reader is referred to the papers and bibliographies of Pearson and 
Rosenberg [1976; 1978], Rhoads, McCall and Yingst [1978]; Yingst and 
Rhoads [1980], Aller [1978; 1980], Aller and Yingst [1980] and Rhoads 
and Boyer [1982]. 

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

Bioturbation activities such as irrigation by sedentary or relatively 
sedentary infauna living in tubes, shafts or often deep semi
permanent burrows that connect directly to the sediment surface and 
random burrowing by errant infauna increase the passage of free 
oxygen and dissolved nutrients into the sediments and the flushing of 
deleterious metabolites from the sediment that are orders of 
magnitude greater than molecular diffusion rates. The manifestations 
of such activities are the lowering of the RPDL and the enhancement 
of microbial activity, particularly at the discontinuity layer 
[Hy1leberg, 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. ~ey 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-oxyqenated, nutrient-rich water from above the seafloor to 
the immediate proximity of the RPDL that lines the burrow deep into 
the anaerobic, sulfidic sediment is brought about by the pumping 
activity of the burrow occupant, usually a larqe invertebrate. such 
a behavioral strategy bypasses the route of slow diffusion downward 
throuqh the sediment and the qradual attenuation of oxyqen 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 polychaete& as, for example, Clymenella torquato [Rhoads and 
Stanley, l965J. In this position, the polychaete progressively 
•mines' deeper into the seafloor and selectively inqests the fine 
sediment patches which are processed in the qut 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 aea cucumber lives 
head down vertically and feeds deep in the underlying sediment often 
20 or more centimeters beneath the surface and deposits its 
unconsolidated feces upward onto the seafloor. Molpadia ingests only 
the fine-grained particles to create highly convoluted, three
dimensional, RPDL-lined, aerobic voids or feeding pockets at depth 
within the surrounding unperturbed anaerobic sediment that 
considerably enhance microbial activity and chemosynthesis. Other 
feeding strategies have been utilized by deep-dwelling infauna 
occupying semi-permanent burrows. Hylleberg [l975J applied the term 
•gardening• to describe the effects of feeding by the luqworm, 
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 microbia~ 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 luqworm. 

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, l957J. This relationship has been shown both 
in the water column [Sorokin, 1964; 1965; l972J and in bottom 
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sediments (Hayes, 1964; Fenchel and Riedl, 1970; Sorokin, 1' 
Yingst and Rhoads, 1980]. Thiobaeillus bacteria [Vishniac ~. 
Santer, 1957], oxidizers of reduced sulfur compounds, and other 
chemosynthetic bacteria [Fenchel and Riedl, 1970) are especially 
abundant there. Rhoads and Boyer [1982) observed in the deeply 
oxygenated sediments of the late successional stages that both errant 
and sedentary components of the benthic fauna were"··· concentrated 
at, but not limited to the RPDL. The RPDL is in fact related to the 
feeding depth." 

The strong implication that logically flows from these observations 
is that wherever the RPDL is present, independent of sediment depth 
or successional stage, it becomes the site of chemosynthetic primary 
production. Thus chemosynthetic primary production must be an ever 
present phenomenon in the sediments of eutrophic marina 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 RPOL 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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COMMENTS AND RESUME 

OF 

MICHAEL KAVANAUGH, PhD 



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 em basis on studies to determine los~ 
use value over studies to eve o restorat1on p ans. alysis of 
res or1ng an pure as1ng equ1va ent resources e here 
(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 
resQ~e_damages caused by the spill can be completed by £] 
Februarr 28, 1990 (tile deadline). ~he d<:adline may reflect lack 

"of- fund~ng·(see The Exxon Valdez 011 Sp~ll. '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 tor an Alaskan experience and the 
existing literature and models may be misleading. 

Page 2 

October 20, 1989 

Co:~. 

Ill 

Com. 

I 
Topio I Issue 

3 ;2.~·~ X 



- 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 bas 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 t~e difference 
between what people are willing-to-pay for a good or service and 
the amount of resources they have to foreqo 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 tl], (b) describing the supply 
curves [presumably t2], and (c) estimating the shift in demand and 
supply curves caused by the spill in current and future years 
[parts of #2 and tJ].J 

Since in the first year of the spill almost all of the catch 
was lost, the measure of damaqe is the surplus loss plus the 
opportunity cost of the idled fishinq boats and unemployed labor. l 
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~~·= ~~~ =:~?u present to Exxon will be closely examined. ~ne co~~e~~ ve is tha~ th~ investigators in a rush 
to meet th----a~~~z ~ 1 use approx~mat~ons 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: 

~cond c~e~at I have is that the work is spread out 
th;;a s~ud±Es and 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 

• unproductiva- 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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A third concern is the spill's effects on the quality of life 
in cO:mmercial--fishin9 communities 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 fourth concern, again, is the deadline. Even if there were 

off-the~shelf, cur=ent·models of the fishing industry that could 
be identified and used, the use of~be models would have to await 
the completion of the injury determination studies (e.g., Fish/ 
shellfish studies #l-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: 
s. Economic damages to recreation; and~ 
7. Study of loss of intrinsic values ~ 

These studies are likely to be the most important and 
expensive studies conducted. The recreation study proposes to use 
three methods to estimate the damage:·· travel-cost, continqent 
value, and unit day. The intrinsic value study will also use the 
continqent valuation method~he-continqent valuation method may 
turn out to be the most appropriate method to estimate the value 
of the compensation for the damaqe. 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 j·n 
the recreation study. It estimates demand curves (a relation 
between 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 
investiqators face are: selectinq 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 re_g_;r;:ea..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 correctlY by the deadline. 

cv methods are also used in the intrinsic study.. Indiv~i~d:u~a;l;s;_~ 
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 resource 
with close substitutes, WTP and WTA are approximately equal (Sae 
Willig, Am Econ Rev, p.SS9 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.BlS, 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 (Pleas~ 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 
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 t3 "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 i 
the value of public lands. 

* Researgh 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. 

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

* Subsistence study, This study looks well thought-out, 5jut 
it cannot be completed by the deadline because the effects of the 
spill will still be occurring. 

·-
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COMMENTS AND RESUME 

OF 

HOWARD Lll.JESTRAND, PhD 



-- COLLEGE OF ENGINEERI!':G 

THE UNIVERSITY OF TEXAS AT AUSTIN 

Dt:pttmnmrofCir.i/ f,gill«ring · .Wtin, TDUJJ -s7 11-1076 
Em~/4ru/W.un-Rutiii7'W Engr1111t'f'i1tg'' 512 }4"! 1-5602 

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 tJOIIution 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 regulatory model would not be adequate. A model that 1) uses the 
solutions of Rao for simuitaneous 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. 

\"'2,1 3 

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 

1 the reference contaminant level which has a biological impact. it is recommended that the J -----· 



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, atthough 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 Raoutt'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, // /1#/'f Y,/.-r /7 /'Y..:,<-·~r 7' ~~ .·.·~c.,v .... 
Howard M. Ulj strand 
Associate Professor of Civil Engineering 
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Mr. Bob Adler 
Natural Resources Defense Councll 
1360 New York Ave., N. w, 
waahlncton, DC 20005 

Dear Mr. Adler 

October 23. 1989 

Rcvlcw of the damage assessment and restora.Uon activities associated 
wlth t.he Exxon 11Aldez oll splll is from the perspective ot the status of the 
tnvestlgation at. this point, and what should be done trom from here out.. 
Oplnlone were forme~ mainly from acl!vities and results seen to daT.e alone' 
with conversation& wlth officials and workers ln a number ot areas. 

1. Much tocus has been on those errect.s which are visible and on 
the high end on the food chain: oil 1Hck movement. olly and 
discolored beaches. and affected birds and mammals. 

2. The procress of weatherlnc, I. e. evaporalloii, dissolution and 
effects microbial oxidation of the hYdrocarbon dlstrlbulloii within 

. the component or beached oll, and assoclatud fertilizer ettocts, all 
'of which relate to the quantity and quality or oil persisting, 
appear& to be becommlng well documented. Mecltani&ttc aspects of the 
dlsolution process, particular))' biodegradation, appears to be 
rather low-tech with extcnsbte repetition favored over complete 
modern. and thou&htful meAsurements based on sound prlnclpals or 
physical cernistry. A bcner balance b!t\\'ecn field work and the 
labgratnry and theoretical auppor~ aeerns desirable in order to 

-locate changes ln the less-obvious relationships. Perhaps we can 
descrlbo which components disappeared, but cannot tell to what they 
were converted, where they went, or why. Less obviouR actors and 
bloconversions the prucess of blodtgradaLion does not naean Jess 
important. Fur example halt the oceans biomass i& bacterlal, yet 
measurement.!> usod are sensitive to only a fraction or a percent or 
these organisms. Efforts tc1 understand biodc:cradatlon of mixed 
hydrocarbons In the oll phase, a key removal process In this 
instance, has not been attempet.ed. In laboratory culture, 70% 
bioconversion of aromatics can be to hydroxylated arotnatics, 
compounds which account for most ot the biochemical activity, 
c:arcJ.nogenlc1ty for example, ot the SJKrent compound, yet production 
ot these compounds b)' bacterial action 111 the beaches rentains 
unmeasured. .. ... 

Seventy three rnlles of beach were treated with 40 tons or 
fertilizer without understandln& theoe basle mechanisms &rtected. 
\liell-controled laboratory experiments llo'ith ltructurvd mixtures or 
hydrocarbons, key components of which are radio-labeled as tracers 
are ln order. 

3. Documentation ot the passaee of particulate hydrocarbons to 
benthic biota appears to be pro;resslng wall. 

1 . 
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4. Sltn1fie&nt errorts are underway to document change& in tissue 
chemlstr~· and normal blochemtcal components in benthic fishes aud 
offshore fishes related to the oil oplll. Wh!le effect• have &!so 
been measured 'on inshore fjRhes such as aalmon, these investigations 
are more limited. Routes of contamination which Involve dissolved 
h~·drocarbons from th'e water column, as opposed to collection of 
particulate hydrocarbons by the benthos, are not understood.. 

Short-term laboratory ttudles or Isotopic hydrocarbon uptake by· 
fishes In bacteria-free •~stems could help decide It the 
hydrocarbons in salmon. tor example, come trom the dissolved phase 
throu'h the ,e:ills, or trom partJcuJa tes :tirut collectec1 by their 
tood or&anlsms. 

S. Induced changes in water chemistry appear to have been"' 
ne,lected even thoush the solublllty and dl1Solutton rates or lliht 
hydrocarbons and aromatic& are known to bg creRt. Sensitive 
measurements ot the t:ype required to doeuiJ:~.ent these ehana:es were nat 
Implemented. ll Is too late to begin these now, but the technolon 
should be in hand. Neither have measurements or metabolic products\ 
o! the type documented In fishes (3 above) been attempted, yet their 
formation ln th411 water column ma:y be even more extensive. As 
alkylatlne: aa:ents, these are the bloactive components rather than 
the hydrocarbons as pointed out above. 

Effects of the present spill as part of an accumulating load 1n 
marine systems due to t.he decade-to-century lite times or 
hydrocarbons and their products appear not to be addressed. This 1& 
seen as a problem or scope, cons1derlna: the aplll as a roa:Ional 
problem when the Impact Ia more Its contrlbullon to global changes 
Jn water chemistry. Slrtce these cho.ne;es are slow and cumulative, lt 
la not to lAte to attend to the Alaskan contribution. The main 
question is how an increasing loald or hydrocarbons and thejr 
products affects the functlonal1ty of the ocean. 

Required studies Involve syotems suf!lclently well controlled ao 
that ertectlve concentratluns can be sustained without losing them 
to bM.L'terial actlvlty, and thus &et results over reasonable time 
frames. 

In summary, the most slgnl!lcant· damage Impact not well addressed, In my 
opinion, Is contrlbullon or the splll to slobal chan&•· Potential Impacts 
are quite -real. -And, u In the caoe or e&~:-ahell thlnnln& from t11e products 
o! DDT motabollsm, eare!ul lnvestlg&tlona ean establish cause/effect 
relationships. A sl&lllflcant rractloll or the world ocean circulates throush 
Alaska, and we add components to lt that will be present tor ecnturie&. The 
toct that other nations may not be &ood world eltlzono does not relieve us 
from the responsibility ot containlna: out dlscharces; aomeone needs to lead. 
The damae• Impact assoument teems to oay that It the ortcndln; components 
leave Prince William Sound, which Indeed th~y o In a row days or weoks, then 
they are not in tact of concern. ~ A-7 

D. K. uWnv f 
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COMMENTS AND RESUMES 

OF 

SlEVEN WRIGHT, PhD, KIM HAYES, PhD 

AND TIMOTHY VOGEL, PhD 



,. 

Comments on Natund Resources Damage Assessment Plan for the Exxon V aldcz Oil Spill 

Coastal Habitat Study Plan: In general the assessment plan seems 10 la.ck a study related 10 
the fate and tranSport of oil in intertir.hll and supru!dal zones. In the Coastal Habitat stlldies, 
a more c:omprehensive plan for .. ..,ssing the physlcallchemical interu:tions of the oil with 
the coastal sedimenLS noeW; 10 be given. This might be done by a.ddin& twO additional 
projects 10 the Nrtwav:r Sllldy plan such as: (1) .Evaluation of Petroleum Hydrocarbon 
persistence in Intertidal Sediments, and (2) Eva!U&tion ofl'e!roleum Hydrocarbon 
Persistet\Ce in tlte supnstidal Sediments. In the current description of the coastal habitat 
StUdies, it appeon; these areas are not covered or that the research plan is not ;iven in 
sufficient detail to indicate that they are 10 be StUdied. 

Meosurcm:nt of Peuoleum Hydroc::lrbons. A more comprehensive plan needs 10 be 
developed and included in the repon. indicating what oil components will be screened and 
how they will be measun:d analytically. The only Information pve~ in .the repon (p40) . 
states that analyses 10 be done are TPH/OC and PNA/SIM charactc:nzanon of matine 
...Wments. TOC on selected samples and size fraction analysis on rejll'esentative samples. It 
will be essential to perform a comprehensive analysis of the change 111 composition or the oil 
in the sediments in time by monit~ appropriate classes of hydrocart>on components of the 
oil. Total Petroleum Hydrocarbon (TPH) analyses will not be adequate to assess the damage 
or 10 monitor remediation efforts. It is recommended thai individual components of the oil 
be monitoned throughout the stlldy 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 10 effectively monitor temporal changes and to determine how well 
natural, liS well as, enpneened remediation efforts are working. 

Coastal Habitat Study, p. 31· Mention is made that studies will be performed on 3 degrees 
of oiling: none, light. and modcra1e 10 heavy. It would appear that the lighl classification 
may be insufficient to clearly delineate the extent of the problem. For example, a section of 
shoreline mi&ht have been hghtly oUed within a few days of the spill or it may have been 
contaminated two months l&ler. The composition of the residual oil will have significantly 
changed over this rime l'ntme and therefore the environmental response may well be 
siglli.ficantly diffcrenL It seems as though a time aspect 10 the contact must be included as 
well: i.e. whether it is contacted soon after the spill or noL 

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 genor.d cilculadon within the system and it is not made clear how this 
infonnation will be generated. Only field studies would provide the son of information 
""!uired such as dcW!ed c:lrc:uluion pattern. These stlldies need 10 be performed. 

Coastal Habitat Study, p. 32. States that "four vertical tlllllsects will be established on each 
of the 150 sites .•• ". The spatial resolution oflhese tlllllsects is not provided. This should 
be a critical issue particularly in the breaker zone. 11 may be visualized that in the lli'Cll of 
active sedin>enttr"""-port (which is near the location of wave tmoaking), oil will be enll'3!ned 
into the ...Wment much lllCire readily than elsewhere. Dcpendina ?JX>n tidal fluctuations, this 
may or may nottncompass a significant disWJcc aero.• the shoreline. No Indication has 
been JiVOil thAt these physical processes have been considered and the description provided, 
as elsewhere in the tq>On, is simply Insufficient 10 know whether or not this issue will 
actually be resolved by the samplln& procedure described. It does seem likely, however, that 
with GOO transecLS, the spaWol n<solution of the sampling will be llmited. In order to have 
better ~uonding scvi!Dl sites need to be examined in greater detail. 
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Delailed studies reiarding microbial divmity chanses as a result of !he oil spill is nccess"')'. 
An ""oloJ:Y Cl!llhOt be c:wnlned without swdying the bottOm of the food chain. Laboratory 
stu< lie> cxumini.'lg the influence of oil on microbial diversio/ combined with measured 
chan~e> in microbial populadons at the •pilllocallon will &din detenninini irnpoct. In 
addition. lone tern: studies regardinJ: the recovery of microbial populations in the spill area 
ar; needed. 
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HOLLIDAY ENVIRONMENTAL SERVICES, INC. 
ENVIRONMENTAL ENGINEERS & REGULATORY CONSULTANTS 

13 September 1989 

Trustee council 
Box 20892 
Juneau, Alaska 99702 

Gentlemen: 

RE: DAMAGE ASSESSMENT - EXXON VALDEZ 

oS 
P.O. BOX 1080 

TOMBALL. TX 77375-1080 
ltLEPHONE 713-351-7591 
TEL£COPIER 713-255-3554 

PUrsuant to the Federal Register notice dated 15 August 
1989 (54 Fed. Reg. 33618}, we attach cam=ants regarding the 
captioned report dated August 1989. 

The comments, as submitted, are critical of the report. 
However, they are submitted in hopes of providing an 
industrial balance to the assessment plan •. 

Very truly yours, 

~· 
G.B. Holliday P~.E., 
President 

&8906-48 
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HOLLIDAY ENVIRONMENTAL SERVICES, INC. 
ENVIRONMENTAL ENGINEERS & REGULATORY CONSULTANTS P.O. BOX 1080 

TOMBALL. TX 7737S.l080 
TELEPHONE 713·351-7591 
TELECOPIER 713-255-3554 

COMMENTS ON STATE/FEptRU. NATIONAL RESOlJRCE DAMAGE 

AssesSMENT PLAN FQR THE EXXON VALQEZ OIL sprxJ. -

PURIJC REVIEW [)RAFT - AUGUST 1989 

G.H. Rollidgy ph p P.E •. PEE 

INTRODUC'UQN 

l 

There is no question the Clean Water Act [33 usc 
1321(~)(5)) authorizes the State to " ••• act on behalf of the 
public as trustee of natural resources to recover ••• costs of 
replacing or restorinq ••• resources [lost o~ damaged by oil 
••• discharged in violation of section(b){J) ••• ". 
Nevertheless, the proposed oil spill assessment appears 
premature. In effect, this instant assessment is the 
equivalent to assessing the results of an operation before 
the incision has healed.. Additionally, the assessment 

spill occasioned resources. r,;:::--;""o.c-;-::::-:--,:::--ccc:::::-; 
report is biased establishing the oil D 
report is Exxon. I cr·t T3~e [ ~;;~! s;(" l E~~ : 

~~·~=~c~~~·~l~a~~~c~f~~~~~io~~~~:~~ Ll'~i~·~I'=J~·''~io~=~~~o~':_"~-·~~~~~·~ 
comment: we find no restriction in the statute or 
regulations prohibiting participation by industry. 

Sptgifie cqmments 

1o Page 8, 3r4, bulltt. 1ipe Z - Slgw response tipe ~ 
The report correctly states: "response equiJ*,ent was 

not deployed quickly". However, the report neglects to r-;::::--,;;::c.-::TO::::::"'-,::-r-:=::c; 
state the real reason for tha delay. First, the dedicated j c3.l'l'3ic~~~:;js~.~ ~rt 

To ,_J 
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barge had been cleared of equipment for barge repairs. 
Second, Alyeska began loading spill containment equipment. 
The coast Guard requested Alyeska remove the containment 
equipment and load oil lightering equipment. Then, the 
coast Guard ordered Alyeska to unload the ligbtering 
equipment and then load spill containment equipment. The 
loading and unloading process approached a Chinese Fire 
Drill. 

comment The root cause was the indecision of the coast 
Guard. 

2. rage B. Stb. bullet. lint 1 - Insufficient equipment 

The report states "[t]he number and size of booms 
available were insufficient to contain the spill". First, 
Alyeska had available all of the boom required by the 
contingency Plan. Second, the Contingency Plan had been 
approved by the state of Alaska as adequate for tanker 
operationS in Prince Williu Sound. Third, coast Guard did 
not permit closing of the boom to encircle the tanker 
because of the danger of creating a natural gas bubble 
around the ship. Also, encircling the tanker would have 
interfered with lightering operations, i.e.·, ingress and 
egress of the lightering vessels. 

Comment: Thus, placing blame on Exxon is not appropriate. 

2 

Too little aguipmgnt top 

The report cites: • [:!)ew skimmers were put to work 
during the first 24 hours". The Alyeska contingency Plan 
includes a spill scenario almost identical with the spill 
associated with the Exxon Valdez grounding. The i!lln 
eleorly eplled fpr use of di§perspnts on on oil rglep&e pf 
this mj!gnitude. Experience shows reeving of thousands or 
millions of gallons of crude oil from water is an b.possihle 
task using &kim:ll.ers. When Alyeska requested agreelllent to 
apply dispersant in accordance with the preapproved plan, 
pendssion was dalayed for days. A aevere stona occurred 
immediately after government approval for u.e of 
diaparaants. Accordingly, dispersant could not be applied 
in a timely fashion as prescribed by the state approved 
contingency Plan. 

Comlll.ent: Government interfered with proper oil apill 
remediation by not following the preapproved plan. 

'· laqt B. 5th. bullet. line 3 - NO pil reeoyery barge 

The report criticizes Alyeska for not having a barge 
available to contain recovered oil. In fact, the state 
approved Contingency Plan_ did not contemplate sk~ing such 
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large volumes of oil. Also, the plan did not require an oil 
recovery barge, since the plan specifically relied upon 
dispersing the released oil. 

comment: The government is finding fault with the 
preapproved spill plan after the fact. 

5. Page 1. ftb, bulltt. lint 9 - Not enough containment 
equipment 

The report states: Rthere was not enough equip=ent 
[spill containment] equipment left to contain the oil or to 
protect other sensitive areas". The amount of spill 
containment equipment available at the site vas exactly that 
specified in the state approved contingency Plan. Most of 
the available boom was deployed at the grounded tanker. The 
use of dispersants would have freed booms for other uses and 
permitted better control and counteneasures. 

Comment: It is easy and politically expedient to avoid 
recognizing a preapproved contingency Plan existed. 

'· Pag• 9. 'tb· bullet. lip• 2 - Mqysse pnd.tpr bplls 

The report discusses Mzousse and tar DallsM, However, 
the authors neglect to discuss the ~act the oil now contains 
less aromatics and there is JD.Uch less toxic to ~ish and 
wildli~e. 

comment: Mousse and tar balls are made to portray a very bad 
situation. 

1. Page 11. late apd effect• of th• rpilled oil 

This section contains lUlDY statoents of speculation 
and eqc.ivocation. For example: 

a. page 11, last paragraph. lip• 1 
&pt!CJllption 

Inb.rtidpl 

The report states "[w]hen floating oil or aousse 
contacts land, U mpy be stranded in the intertidal zone", 
(aphasia added) With all of the expe.rtiae of the 
:Interagency Shoreline Cleanup Committees [page 11, cattyover 
paragraph, line 5] it appears an un•qu.ivocal statement could 
be .ade about whether the oil was or was not stranded in the 
intertidal zone. The entire last paragraph on paqe 11 
contains statements designed to .uggest qreat danger to the 
environment but without proof or citation of data or 
references. 

Comment: Technical honesty appears to have been ~orgotten in 
the Fate and Effects discussion. 
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~- Page 13. paragraph 1- MAny aarine nil spills have 
pc;c;urud 

~is paragraph discusses oil spills as if the Exxon 
Valdez was the :first occurrence. During the Second World 
war •any tankers and fuel carrying ships were sunk along the 
East and West coasts of the United States. We think of 
these shorelines as pristine today. Yet those same 
shorelines were contacted by released oil~ Add~onally, 
oil seeps exist in many places along the West Coast, for 
example, coal Oil Point, California near Santa Barbara. 
Accordingly, we know the fate and effects of crude oil 
releases. 

comment: We do not need to rely on speculation. 

c. Paq• 11. lapt paragraph. lipe 1 - cpld temperature 
stability of Hvdroca;bons. 

The report states "Ciln generpl petroleum hydrocarbons 
are more stable in cold climates than in warmer ones". 
(emphasis added) No support for this statement is offered 
for the Prince William Sound. The severity of the storms 
and, in particular, the storm ilrDaediately fOllowing the oil 
release indicates a substantial lack of stability of 
hydrocarbons in the cold cli=ate because of the violent wave 
action and the high wind speeds which promote evaporation. 

Comment: The statement contained in the report appears 
designed to place the worst possible light on the conditions 
surrounding the spill. 

4. Paqt 11. paragraph 1. lipt 7 
the JUS, 

Tbe trustee fornt1:s 

4 

The report at this point discusses exposure of 
archaeological sites, wilderness areas, National l"orests and 
National Parks to oil spills. This ia true. However, this 
fact was included in the Environmental :llllpact stateaent 
vbich State and local govermaent personnel revitvlld and 
accepted. Additionally, Federal, State and public personnel 
knew the oil would leave Alaska via tankers fro. Valdez:. I:t. 
is pglitigplly expedient byt npivt to bflieye th•re yppld 
ntver be a tanktr agsident, The tanker accidents on Prench 
and American shores, plus the spill in the Strait of 
Magellan ~rougbt possible spills to .tnds of the public, 
Federal and State personnel. He one acted before the Exxon 
Valdez spill. However, .any bureaucrats and •public 
interest groups• reacted violently after the Prince William 
Sound spill. None of thB bureaucrats or •public interest 
groups" said anything good about the thousands of successful 
trips made into and out of the loading docks at Valdez. 
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COliiDlent: The exposure was known, the state prospered 
financially as never before. In effect, the atate accepted 
the risk for the income. 

e. Page ;s. paragraph •· lip• 7 - Th• trystec pppeprs 
reluctant to follow tbt regulations. 

5 

The trustees state they "have not decided whether or to 
what extent, to utilize [type B full-field assessments] 
••• regulations in conducting the assessment•. In effect, 
the trustees do not feel obligated to follow the law (43 CFR 
Part II). 

f, Page 20. paragraph i· 1ipt 3 - Th• trustee prpposes 
p mpjor federal Agt withgpt pn Eis 

The study contemplates determining •actual presence of 
petroleum residues ••• in tissues of resource organisms". In 
other words the proposed Natural Resource Dlllllage Assessment 
Strategy will adversely impact the environment by killing 
marine organiSlDS. Accordingly, this Federal action must be 
sanctioned under the National Environmental Protection Act 
[NEPA] by preparing an Environmental Impact Statement. 'l'he 
magnitude of the fish, anilml, bird and orqimism kills 
proposed in the name of science can be recognized by 
reviewing the proposed studies. There are 64 studies 
proposed costing $35,420,900. 'l'he majority of the studies 
include robbing some critter of its life in the name of 
science. Such a large Faderal undertaking must include an 
:Environmental Impact Statement! 

CcmZDent: The 11agnitude of marina organitnnS kills aandates 
preparation of an EIS. 

C011111ent: The conclusions to be drawn froJl the assessments 
are already •sat in concrete•. 

R Studies 

a. Page 36. paraqrru 1. Hpt 4 - Air •o"ellinq it; not 
pegunte 

The air studies contemplate use of air models. Air 
dispersion are known not to be apgurote. In fact EPA uses 
air dispersion models to provide worst case results. 'l'he 
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use of know inaccurate ~odels for the instant assessment 
.akes a mockery Of the Quality Assurance/QUality control 
[Appendix A] praised so highly throughout the report. 

co211111.ent: In effect, relying on inaccurate models converts a 
scientific assessment into a revenue generating project, 

b. Paqe 37. last paragraph. lipt 3- Oil spill 
trpiegtory models pre not pccurate 

6 

The studies contemplate use of oil spill models. 
Experience teaches us oil spill models are inaccurate. We 
use them to qUess where the oil will go. However, if a 
spill occurs, the only reliable method of finding the oil is 
to ride a helicopter over the spill and establish by 
observation where the oil goes. Winds and currents ara used 
in developing the models. Winds and currents are not 
constant in direction, duration and speed. Accordingly, any 
steady state conditions assumed for Dodeling results is a 
grossly inaccurate output. 

Comment: Use of Dcdels known net to be accurate deny the 
damage assess=ent technical validity. 

c. Page 12. p•;•qraph z. 1ipt 1- Alpska wate; Quality 
Criteria is ngt ttghnigally defensible. 

'l'he report cites the State of Alaska water quality 
criteria of 10 ugfliter. Both the State and industry knew 
this ridiculous lew value was developed en the basis of 
assuming chronic health criteria is 1 hundredth of the acute 
value. 'l'he rule of th\llllb was superseded in 1980 by a 
rational •ethcd of establishing the·water quality criteria. 
Alaska has been formally requested to adopt the new method 
and resulting criteria values. 

Comment• 'l'he State has not acted even though they knew the 
present water quality criteria of u ug/liter is wrong and 
by Alaska law should be discarded. 

4. hga 4f. panqrapb z. Hpt J - Afr Jlode1ling iF npt 
aecunte. 

'l'he report ccntuplates the use of »>delling volatile 
crqanic c011lpcunds. Modelling is known to be not accurate. 
'l'he typical error is 250 percent on the high aide. 

Comment: Accor4ingly, the use of medals to assess damages or 
penalties en the basis of reaul.ts regoqniz;ed to be in error 
transforms the instant assessment into a revenue generating 
exercise devoid of scientific justification. 
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e. Page 18· paragraph 1. lipe 1 - Trustees claim oil 
dischQrqed into Qrgps outside of Prince William Spund 

Again, the authors reveal a lack of accuracy in their 
reporting. The report implies the Exxon Valdez diacharged 
•crude oil" into fisheries at Cordova, Bomer, seward, 
Valdez, Whittier, Kodiak, and Sandpoint. In reality, the 
oil vas released into Prince William Sound. 

Comment: The technical honesty of the instant report does 
not match the technical honesty implied by the authors. 

I 
7 



HOLLIDAY ENVIRONMENTAL SERVICES, INC. 
ENVIRONMENTAL ENGINEERS & REGULATORY CONSULTANTS 

Curriculum Vitae 

GH Holliday 

P.O. BOX 1080 
TOMBALL. TX 77375-1080 
TELEPHONE 713·351·7591 
TELECOPlER 713-255-3554 

Dr. Holliday holds four engineering degrees including a Ph.D. in Civ.il 
~ring. He worked for Shell on Company for 37 Ye3!'S as a Engineer, Drilling 
Foreman. Production Foreman and Production SUperintendenL The last 16 years 
with Shell were as an Euvironmental Engineer in E&P. Dr. Holliday retired from 
Shell in 1986 and formed Holliday Environmental Services, Inc., a full line 
Environmental Engineering ConsUlting firm working exclusively for indusuy. 

In total Dr. Hollidav 1w performed more than 500 environmental 
~liance reviews of E&P facilities, both onshore and offshore. In 1980-81 Dr. 
Holliday was ~ed Lecturer on Environmental Conservation for Society of 
PetroleUm Engineers. Also, he is an invited participate at the SPE Forum. on 
EnviroDIIlCil1a1 Engineering. Further, be haS presented papers or prepared 
comments at Environmental Conferences sucli as the Oklahoma University 
Euvironmental and Ground Water Institute, and Underground Ink~g~ Practices 
Counc:il. For the last two years he has been on the :faculty of the tive 
Enterprises E&P Environmental Symposium. 

Currently, Dr. Holliday is the Texas State Clairman of the American 
Academy ofEnviromnentaJ, Engineers, a dedicated group of professional engineers. 
Also, he consults to the Inde~ent Petroleum ProO.ucers Association on 
CIIVironmental and occupatiOnal safety and health agency issues. · 
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KENAI PENINSULA BOROUGH 
144 N: BINKLEY • SOLDOTNA, ALASKA 99669 

PHONE (907) 262-4441 

06 

DON GILMAN 
MAYOR 

September 13, 1989 

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

Dear Sirs, 

The Kenai Peninsula Borough has reviewed the State/Federal 
Natural Resource Damage Assessment Plan for the Exxon Valdez Oil 
Sp~LL, August 1989, PubLic Rev~ew Draft. Our comments are 
outL~ned beLow. 

Comments Regarding the In~roduction of the Assessment Plan 

One year is not sufficient to fully assess the damage to naturall 
resources since impacts to fish and other resources will not bej 
evident for three or more yearsa For example, the plan states 
that the damage to Pac~fic herring in Prince W~LLiam Sound wiLL 
not be known for at least three years. 

Com. 

The responsible party's involvemen.t in the assessment should be] f Co!ll., Topic I' Issuo?l 
Limited to providing financiaL assistance to the Trustee to 1 :J. 0 0207 
assure the objectivity of the assessment. · s , j 

The chronoLogy of the spiLL (page 6 to 11) is oriented toward 
Prince WiLLiam.Sound which Lessens the importance of events that 

15. L I 

Sort l 

I i 

occurred in the GuLf of Alaska and Cook InLet. More emphasis ~ co·m /" ·,I' 
J · •:Jcp>c t).Is~170sue/' S:J&.l slort 

1
, shouLd be pLaced on the events in the GuLf and Cook InLet such as 

the cLosure of much of the fishing season. 

rc~~~~~~~~·~~~·~~~· Figure 4 shouLd be updated in the finaL. assessment pLan to J I cum· Topic/ Issue/ Sug.l Sort I 
accurateLy represent the fuLL extent of the movement of oiL '7 J Old{) / 
Studies shouLd incLude aLL areas impacted by the spiLL. :J~ . . . , 
The transport and fate of the oiL in Cook InLet is not discussed] {;'I "~c,c ~~tc J 

5"= · / So~• I 
There are indications that debris from the spiLL wiLL accumuLate l ~ ( I I j 
on the west side of Cook InLet. This shouLd be addressed. 'I Co;:,. oco~c.O: :;o·.·:.; -ocz .. Sc:'t I 
The discussion of impacts to sea mammaLs and birds impacted ~nJ {p I 5 I Ojb{) j ! / 
the GuLf of Alaska and Cook InLet shouLd be discussed in more r-:----~ ! ' . . --" 
detaiL ~ '''·"· '' . --:---· ··-

! 7 : j 01~0 
... -..!_ ... & ~-- •4'- • ----
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Comments Regarding the Injury Determination/Quantification 
Studies 

The areas encompassed by the three geographic regions establishJd 
for the Coastal Habitat Injury Assessment, (PWS, Cook In1et and 
the Kenai Peninsula, and Kodiak and the A1aska Peninsula), are 
unclear. It is uncertain which of these areas include the west 
side of Cook In1et. A figure showing the regions would be 
he1pfu1. 

Com. Topic 

~ J 
Issue S\lll. So.-t 

OIPO -:2 

It is unc1ear if the Coastal Habitat Injury Assessment wi11 j 
1
co,, T"3op1ol/1/s/sOa•l' s"·"·/ s;2o.~·~~ inc1ude Upper Cook In1et or the west side of Cook In1et. Both of •• 

these areas were impacted by the Valdez Exxon oil spill and 
should be included in the assessment. 

The Petro1eum Hydrocarbon-Induced Injury to Subtidal Marine d 
Sediment Resources Study (Air/Water Study Number 2) shou1d 
inc1ude sites within Cook In1et especial1y the west side of Cook 
In1et. 

Co::n. 

10 

Comments regarding the Fish/She11fish Assessment are 1isted in 
the tab1e be1ow. 

7 

8 

9 

12 

21 

23 

This 
Cook 

Comments 
study shou1d inc1ude 
In1et. 

Com. 'Topioiissuei Sug., So::-t j 
Upper and Lo.wer] II I 3 ,i stO! I i 

1-•et:l )c:;. T~io,)I;;~ 1
1/ su;;., s/ort 1j, This study shou1d inc1ude Upper Cook ·~ ~ ~ ~ ~tv 

The areas to be studied are unclear. "1 ~ c I "' 
I_,~...r-:j_•· );,"'· '':;icl ;;~;.1; Sug., s/o::-t ~~ 

Cook In1et and the west side of Cook ·~ ~ ~ ~~~v 
shou1d be inc1uded in this study. ~~71~~~~~~~=*~~ 

- r)c~~· T~io'!lr5-z'&'f=apel.l Sug., s,ort I Kamishak Bay and the l.ower Kenai ., .;; 
Peninsu1a contain herring fisheries that 
may have been impacted by the oi1 spill. c ~ 1 · 
;~~~~-areas shou1d be inc1uded in the - ) ? 1'3 ° ~#2o i 8""'1 sr i 
Cl.ams are 
west side 
shou1d be 

present in Kachemak Bay and 
or Cook In1et. These areas 
inc1uded in the study. 

This study shou1d inc1ude the Kenai 
Peninsu1a and Cook In1et. 

2 

tj 
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Generally 9 this assessment is oriented to Prince Wi~liam Sound -1 
(PWS). Although the PWS was severally impacted, the Gulf of 
Alaska and Cook Inlet are equally important ~o the State of 
Alaska and were also impacted by the spill. These areas should 
be given equal attention during the assessment process. 

This assessment plan was written prior to the full impact of the 
oil spill. The west side of Cook Inlet and Upper Cook Inlet are 
largely ignored by the assessment plan. The Trustees should re
evaluate the areas to be assessed by the proposed studies with 
consideration to the entire area affected by the oil spill. -
The Kenai Peninsula Borough would like to be informed on the ~ 
progress and results of all studies taking place within the Gulf 
of Alaska and Cook Inlet. 

Sincerely, 

KENAI PENINSULA BOROUGH 

~~=ge 
Alice Bullington 
Environmental Technician 

AB/nj 
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Ala~ka A~uaFarins ·ill~: 
_,._,. 09 

··~-~+.-... 'r 
·····:·· 

.. .:o.;·-· 12 September, 1989 

Dear Sirs: 

Alaska Aquafarms Incorporated CAAI> operates an oyster -Farm at Fairmount 
Island, Prince William Sound~ We have read Natural Resource Damage 
A~sessment Plan for ~ Exxon Valdez Oil Spill August ~ and 
~ffer the following comments and suggestions. 

Research from the Amoco Cadiz spill offers a myriad of information on 
the effects of oil on oy~. It is clear that the affects are highly 
variable depending on the type oT oil, concentrations and lifestage of 
t.ha animals. It would ber-~efit AAI if a study could be done in vitro toJ 
c:termine the effects of various concentrations of Prudoe Bay-oil o~ 
juvenile oysters C20mm to 60mm). · · : 

We were successful in containing our operation with booms aTter the 
spill and our exposure to oil, to our knowledge has been minimal. The 
c1aim we have with Exxon is the loss of growth and mortality associated 
~-.ith keeping the animals behind a boom with essentialy little or no 

I 5. l. I 

t Cc;:;. ~ ·~·~:;ic J !-;--;:.~~~ s·~S:jSc=t .... 
I ! 4 ,,~-,q&j I I 

.::1-Jw, It. is unclear at this point how Exxon perceives this claim. 
r;-:;s;c,:--dless, we would like to add a test to the project proposed in the ~ 
.:\:.~essment plan (Fish and Shellfish Study Number 16) to attempt to mimic ,-:,--"'"':--:-..-:,----.-::---::--:-"l 
the conditions the oysters were under this spring. Fortunately we have Co~. t~;.·r-c~iclfi'/s3~Uej, S-.:.g. 1 Sort,. 
3 years of monthly growth measurements to use as a baseline. The Alaska ~ ~ _, ! / I 
Department of Fish and Game assures us it could accomodate this _ w 

parameter in the study. 

It is unfortunate that this study was not carried out this summer. 
Implementing the study in the fall is worthy but belated. It is equally 
dissapointing that the MAC group out of Cordova did not follow the 
sampling routine as promised this spring. We can never recover the loss 
of these tests. 

It is important to note that mariculture and other similiar activities 
are likely to increase in this region and shellfish such as oysters are 
i ."jt:.-<il ser:i:.innel organisms. Secondary contamination from -Fishing vessels 
~nd ball~st are :a growing concern. Studies concentrating on low level 
chronic exposure and their e~iects on shellfish would be valuable. 

A~I is appreciative that this study will be ~unded. We· will be more than 
r.-l.!l1ing to assist in whatever capacity necessary to insure the projf!ct 
is successful • 

s::z~ 
.James "Jeff" Hetrick 
President 



Prince William Sound 
~~~~~~ Aquaculture 

P.O. BoJC 1110 
CordoiXl, Alluka 99574 
Phone: (907) 124-7511 
Fax: (907) 124-7514 

September 12, 1989 

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

Dear Sirs: 

Corporation 

The Damage Assessment Plan for the Exxon Valdez Oil Spill arrived at 
our office on August 25, 1989. I am supposing that most of the field 
work included in the Plan has been completed. Therefore, I am 
uncertain as to the value of my comments. 

For the record; 

1. coastal Habitat Study Number 1: The oiling and ~ 
persistence of oil on shorelines adjacent to pink and 
chum salmon known rearing locations should be 
considered as a factor which might drive fish away from 
those traditional areas. The result might be reduced 
early ocean survival. ' 

2. Fish/shellfish Stndy Number 3: Will the tag/recoverJ 
project be allowed to continue long enough to assess 
relative survivals of pink, chum, and coho salmon 
released from hatcheries in 1988, 1989, and 1990? This 
must be done. 

3. Fish/Shellfish study Number 4: This study should go 
farther than comparing presence and condition of 
rearing salmon in oiled and non-oiled areas. Based on 
available information, the early marine rearing 
locations of pink salmon fry at the Armin F. Koernig 
Hatchery is known. The description of these areas 
should enable researchers to find similar locations at 
ether hatcheries and major spawning streams. The 
presence/absence of young salmon in these locations 
might help determine if young salmon have been forced 
out of traditional rearing areas in oiled locations. 

This study could also improve the description of 
preferred rearing conditions, for future forecasting 
studies. 

Com. I T13ic I ~jj; I 

Com. 
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Alternatives for restoration of lost use should not be 
confined to locations now producing fish. If 
restoration is in order, consideration should be given 
to the diversification of hatchery production to 
include early run stocks for release at as yet 
undetermined locations. 

4. I believe that current and tide flow studies 
should have been included in this impac~ assessment 
plan. This information is available for coastal 
British Columbia, but yet the state and federal 
government choose to ignore the potential of this 
information in the well traveled, inside coastal water 
of Alaska. Current and tidal direction and transport 
around and between islands and passages are needed to 
properly assess the actual distribution of oil from the 
Exxon Valdez spill, which in turn would provide a 
greater understanding of the actual volume of water 
which was subject to pollution. These data would also 
aid in the response to future spills. 

5. In 1977, Ralph Pirtle published an Alaska Department of 
Fish and Game, Technical Data Report (number 35) 
titled "Historical Pink and Chum Salmon Estimated 
Spawning Escapements from Prince William Sound, 
1960-1975." In that report, Ralph states that there are 
about 680 streams in Prince William Sound, and most are 
used to some extent by spawning salmon. The same 
report includes a sequential list of 87\1 designated 
salmon streams for Prince William sound. He also 
stated that aerial surveys were conducted on only 200 
of these streams annually. and 94 index streams were 
ground surveyed each year. Something seems wrong to~ 
with interpreting and using data which is derived from 
a percentage of a percentage. 

Fish/Shellfish Study m1mher 1 proposes to document 
the physical extent of oil distribution on intertidal 
spawning areas and to achieve four other objectives 
dealing with injury to salmon spawning areas, and 
therefore salmon, in Prince William Sound. The study 
proposes to do this by surveying •a statistically 
significant number of (tentatively 100)" of the 211 
aerially surveyed index streams in the Sound. 

Comment: It seems to me that this Study avoids the 
opportunity to improve the baseline information on the 
productivity of Prince William Sound salmon streams, 
along with lost opportunity to develop a stream catalog 
of this information. In my estimation, this oversight 
results in the continued underest±mation of the value 
of Prince William Sound's salmon resource. 

c~. T~1c Iasue Sug. Sort 
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6. Economic studies: I question whether these studies wi~ 
be conducted, since no lead agencies or budgets have 1 
been designated-. l 

Why is the damage assessment restricted to natural j 
resources? Family disruptions, shortages of food and .// 
supplies, increased business uncertainties, and 
unavailability of housing are but a few of the 
variables that should be factored into damage 
assessment calculations for the Prince ~illiam Sound ~ 
area. ---

7. General comments: By what method will the Trustee ~ 
Council and Management Team periodically review each 
project to ensure that it is proceeding toward 
successful completion? 

-, 
May I obtain a list of the principle people, by agency, ( 
who are working on each Prince William Sound fish ___J 
study? I believe it is likely that some project 
leaders are assigned too much responsibility, to the 
extent where individual projects and staff/public 
interactions may be negatively ~pacted or 
unnecessarily restricted. 

When will study results be released to the public? 
Will I be able to review and comment on the study 
results before reports are finalized? 

Thank you for considering these comments. 

John McMullen 
Special Projects Manager 

Com. 
\TQio 
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SELDOVIA NATIVE ASSOCIATION, INC. 
P.O. DRAWER l. 

SEl.OOV1A, AV.sKA GSiU5e3 

.(;0'1) 234-'152S • 234·'1890 

September S, 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. 7qoso2 

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&IVS 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 SJ!nsltlve 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 011 Spill. · 

After all the hard work and dedication the volunteers gave to save 
otters after the ell spill, the US F&WS should recognize how fragil._,e"""", __ 
mammals are, 

We strongly o~b:;_je::c~t~,to~~t ~~----.,.:.:_.-

Further: request public hearings 
Seldovia, Po :aham and English Ba 

the affected 

Cc:u. 
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SELDOVIA NATIVE ASSOCIATION, 

PACE 2 :.~t:;'· .. _ ·\ ~:· .. : ... 
-: .. 

The us F&ivs has already ·~eatod the otters at 
That should be enough cruelty to these mammals In the 

. . :· . >· ·_·}:r~-
Sincerely, 
SELDOVIA NATIVE ASSOCIATION, INC, 

;;Jilt~. 
Fred H. Elvsaas 
President 

cc: Senator Stevens 
Senator Murkowskl 
Representative Young 
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------------------~=-=,a;,ura ~~om:as, 1 '\.~. 

· . :John Turner 
Director of USFWS 

.· 

· Oftlce of Management Authority · 
P.O. Box 3507 . 

· Arlington, VA22203-3S07 

Dear Mr. Turner: 

P.O. Sox 2724, 
Homer, J>J<. 99603 

o-s-ao 

.. 
~ ~ . 

1 urge you to conduct pub11c ~eartngs regarding Alaska Fish and Wildlife 
Research Center's Appllcation for Scientific Research on Sea Otters, flle 
No. PRT-740502. 

The Sea Otter has a history of being THE MOST polltical sea mammal, the 
protection of which has created heated controversy among the commercial 
shellfish Industry, environmental groups, wildlife managers, and anunal 
protection groups. Because of the controversial nature of public response 
to sea otters, It 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 appllcation is questionable on many levels. First, the 
sample slze Is about equivalent to the total number of dead otters 
retrieved from the world's largest oil sPtll. This number is excessive! 
Second, the application minimizes .• the Side effects of the operation, of the 
drugs admtnlstere.d, and of capture/handling trauma to wfld sea otters. It 
was well documented in the otter recovery centers in Valdez, Seward, and 
·Homer, that otters developed hematomas and infections post-operatively, 
·developed a!ler9.i,es to drugs with the worst side effect being death, and 
developed intestinal ulcers, depresslon, anorexia also leading to death as 
a result of capture/hand! lng trauma . 

...... . 
Ttlird, the application iS' filled w1th vague statements. For Instance, ... 7b 1 
states ·wnen possible, Individuals w1ll be recaptured 1n order to evaluate 
the effects 0/. marking·. Yet, Mr. DeGange never addressed what effects, 
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· . . · .. · 
.. ::; ...... 

. . -
even potential effects, of marking that he's looking for, nor does he state 
the frequency· of recapture. Fourth, this appl1cation may violate the 
Marine Mammal Protection Act of 1972 by ·not providJng b91'1lf1de 

.. scientific research and by dup11.cattng existent or concurrent research . 
. ·.: 

Fifth, side effects of the operation Including tntrabdominal adhesions, 
subsequent tnerference wtt;h future pregnancy 1n females and·potentlal 
growth retardation tn pups has not been addressed in the apprtcation. 

Not only do t request publ1c hearings because of all the aoove reasons, but 
also, I request that they b·e held tn all of the Alaskan vfllages, towns, and 

. cities affected by the Exxon Valdez on spill. 

Thank you for your attention to my request. 
.· 

Sincerely, 

Sandra Thomas, M.D . 

. . 

•• 
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September 3, 196~ 

Director U.S. Fish and Wlldllfe Service 
Office of Management ~uthorlty 
P.O. Box 3507 
~rllngton, v~ 22203-3507 

Dear Sir: 

31 

Our organization hae: serious reservations about some[] 
aspects of the USFW'S application to capture numerous 
sea otters in the Pr ce William Sound area for 
long-tenn research. lthoUgh we supP'Ott contlnuln~ 
research on the effects o e xxon aldez oil spill 

B 
c 
X 

s 
.J 
6 

on sea otteit", Ye believe that capture of as many as 
··650 ott~rs, !ncluding tooth extractions, implantation 

of transponder chips, and other procedures, Is more 
~han is needed to accomplish the stated obJectives of 
the study. This total number of animals sought and 
the- Implant at ion of radio transnltters In 275 otters 
appears '!!specially excessive In view of the extenive 
disturbance and mortality sea otters already have 
suffered In Prince William Sound from the spill. 
Moreover, we understand that more than 100 otters have 
already been equipped with transmitters after release 
!rom rehabilitation centers. The research plan also 
recc:mnends the rep!ated capture and handling of t.mat 
seems like an inordinate number of pups and females. 

H Parts ot sections 7 Cpage 12 and 13) of the application are Inadequate. 
0 We understand that there have be!n some adverse effects to otters 
AI oec:1:use of the stress of capture and hand II ng. How many otters have 
E $uccumbed from complications related to surgical procedures? Section 7 

o2 does not address at what level of adverse Impacts procedures will be 
R curtailed or significantly modified. HOWl many tosses of otters due to 

~~pture, h.:,ndl ing, surgery, drugs, infections, or other causes will be 
to!er!ted before suspending or reevaluating the project? Item 3 on page 
!3 totally circumvents the Issue of •harassment• to local otter 
populations. It is difficult to imagine no harassment Involved vlth the 
pursuit and capture of 650 otters. 

A 
L 
4 
s 
K 
A In sum w~ believe that the current appl tcatlon, uhlch appears hastily 

:.rr-Jtten, should !"!Ot be granted without modification and additional 
9 f'Ubllc Input. Nothing in this application outlines t..'hat less intrusive 
9 .. ~..,~~~eh mP.thods, such as behavioral observations and sustained 
6 ~~nsusi!"lg, will occur. Again, long-term research on sea otters I§ 
g d~~ir~blr, but ve dispute the need for handling e:o man animals vlth~t~ 
3 t:'O ; erably more iustlficatlon·than is provided. We e est a pubtlc.J 

', earl~o o that the FWS can conclusively demonstrate its researc nee 
~nd methods of achi~ving them, and the public should have an opportunity 
~o vcice Its. concerns for this species of special Interest. 

Sincerely, 

Nina Faust 
President 

Co:n. 
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Comments on Specific Bird Studies Proposed in therAJJo~&ti•:k~6:9,,!t ~-FILL 
Public Review Draft of the "State/Federal Natural R:esi:fiirceecu:-•c;•_ 

r r·~~!'~-'f'"''"'" ·-rnfF ~'.-::~'"~'~';·\) 

Damage Assessment Plan for the Exxon Valdez Oil Spill"" ---- '· ~ ~ '"' 

Prepared by Staff of the National Audubon Society 
Science and Sanctuaries Division 

September 1989 

GENERAL COMMENTS ON BIRD STUDIES 

j L Our over-riding concern for the bird injury assessment is the lack of focus on synthesis and overall 

assessment The plan states (pl44) that the bird studies "will focus on species that best represent 

larger bird groups with similar life cycles ... " and that " data on injury to indicator species will be 

related by inference to the larger groups they represent" This requires careful choice of indicator 

species_ and a well -.developed plan for extrapolating measured damage to total impact The Draft Plan 

as currently devised includes several poor choices of indicator species, lacks other important ones, 

and gives no description whatsoever as to how the results will be integrated The most likely result, 

given its current state, is that the Draft Plan will result in a hodge-podge of single species studies with 

no hope of any synthesis or extrapolation even to species closely related to those chosen as indicators. 

It may be that the investigators have concrete and detailed methodologies developed to meet these 

goals; the Draft Plan gives no hint of them. 

2. The desired outcome for the indicator species work undertaken should be estimations (most likely 

and worst case) for each species of (i) the number of individuals that were exposed to oil, (ii) the 

extent of exposure, (iii) the likely impact on survivorship and reproduction of exposure, and (iv) the 

population consequences of those impacts, including (iv.l) immediate as well as predicted (iv.2) for at 

least 10 (or preferably, the generation time for each species) years into the future. This set of 

National Audubon Society I - Review of Bird Studies 



j • 

predictions for each indicator species would then have to be extrapolated to other members of the 

group represented by a given indicator and then the impacts would have to be summed across groups. 

This work will not be very precise and it will be dependent upon extensive comp'-;ter simulations that 

match bird distributions, behavioral and ecological characteristics, and life histories with oil spill 

trajectories. We see no evidence in the Draft Plan that the studies are leading to integrated results of 

this riatui-e. 

3. A completion date of 28 February 1990 is unacceptable. While most direct mortality due to oiling 

should have taken place already, the population effects of oiling iriay take several years to unfold. 

These may be positi:ve, negative, or neutral, depending upon the response of individual birds to oiling 

(Did they die, simply abandon the area for a year, or leave permanently?. Are breeding colonies in 

Prince William Sound net contributors to the. Gulf of Alaska population of birds or are they sinks? If 

the former then the spill's impact will be vastly.greater than what is now.understood .. If the latter it 

may be significantly less. Do pairs of seabirds breeding in Prince William Sound respond to oiling 

like seabirds studied in Hawaii, where oiling of eggs resulted in lower productivity for at least two 

years?). These various questions are representative of many that must be asked to gain a realistic 

estimate of the damage caused by the spill. None of them can be completed within a single season. 

Unless studies involving breeding birds have been conducted this summer (1989) all of the studies 

except No. 14 will be seriously impaired. This requires at a minimum that the schedule be moved 

back a year, to conduct the proposed studies during the 1990 breeding season (May-August). With 

respect to restoration, one primary lesson from our restoration programs on the Maine coast is that the 

planning horizon is a decade, not a year. This is not due to a misplaced fascination for "long-term 

research." It is a shnpie recogrution that the population effects must be dealt with on a time scale 

consistent with the generation time of the organism under consideration. 

/ 4. Each study has as its last objective "Identify potential alternative methods and strategies for 

restoration of lost use, populations, or habitat where injury is identified." None of the proposals 

however, provide any information on how this goal is to be met, nor do the study designs appear to 

be directed toward restoration strategies for populations or for damaged habitats (instead they are 

directed exclusively toward damage assessment). 

5. The detailed studies on foraging behavior should not interfere with broad-scale population 7 
assessments. Only if real evidence should be presented that there are continuing problems with the 

• 
spilled oil in known foraging areas would a detailed feeding study be warranted. 

National Audubon Society 2 Review of Bird Studies 



6. The language used in describing objectives throughout the bird study section is vague and unclear. 

In several studies the proposed methods are inadequately detailed to evaluate. For example, in Bird 

Study 1 it is stated, "A systematic survey using general methods described in the literature will be 

used." This is not specific enough to allow useful comments to be made. 

7. In many cases-the specific sampling methods are not identified, and it is therefore not possible to 

review whether the intensity of the sampling is adequate. The geographic scale of the sampling in 

general seems appropriate; most studies cover a range of areas. Middleton Island should act as a 

control colony for some of the studies. 

8. We cannot evaluate the adequacy of the personnel to do the studies because they are not named noc. . 

are their experience and qualifications described. Furthermore, if and where contractors are to be 

used, there is no mention of who they· wiU be,. nor the extent oftheir-patticipation. for these reasons 

also, it is not possible to evaluate the contract budgets. 

9. The budgets are not reasonable as presented. In particular, equipment budgets seem outrageous, 

and travel budgets seem too small. It may be that aircraft and boat charter and operating expenses are 

included under "equipment" but this is not intuitive. If travel to and from study sites is included in the 

travel budgets, then the amount of field work to be done may be inadequate. In the budget 

throughout, it is also difficult to determine how much money is to be used for chemical analyses. 

10. The success of the synthesis of effort depends on the GIS system working on schedule. Is it 

cunently on schedule? 

11. Overall, the proposed studies can document possible poor reproduction in the aftermath.of the 

spill. Discovery of reduced breeding population size in affected areas, and a correlation between 

contamination and poor reproduction will point to the spill as the causative agent. Care should be 

taken, however, that not all "problems" are automatically blamed on the spill. Some reproductive 

failures, for instance, may result from other causes. 

12. Where possible, we recommend that researchers collect random non-pathological samples of a 

small number of whole birds (both adults and chicks) for necropsy, and random pathological and non

pathological samples of feathers and blood (pathological samples of the latter will only be possible for 

moribund birds) for contaminant analysis. This will allow determination of the mean level of 

contamination of the population in relation to demonstrated pathological levels of contantination, and 

estimation of the lethal threshold of toxicity. 

National Audubon Society 3 · ReviewofBirdStudies 



Review of the individual studies follow. The authors that have contributed to each review are 

specified. 

Bird. Studv 1. -· Beached Bird Survey to Assess Injury to Waterbirds from the Exxon 

valdez Oil Spill 

Comments contributed by Dr. Wayne Hoffman, Biologist, Depaitinent of Field Research 

and Dr. Carl Safma, National Raptor Coordinator and Principal Investigator, Department of 

Field Research 

It is unclear to us how Objectives A and B differ. In addition, mortiility is not defined; is it used 

here to mean total numbers or the fraction of the population. The language in Objective F is likewise 

unclear; what is "lost use?" and how does that differ from "habitat"? 

The methods are too telegraphic to be evaluated. We need to know what "Appropriate numbers" of 

beaches are. The flotation time, longevity, and drift experiments can be valuable contributions, but 

again they are difficult to evaluate without information on carcass condition, species chosen, tracking 

methods, sample sizes, and locations of beaches. Care needs to be exercised in interpretation of the 

drift experiments because confidence limits in the proportion of birds reaching the beaches will be 

large and may vary seasonally. 

Bird Study 2. Surveys to Determine Distribution and Abundance of Migratory 

Birds in Prince William Sound and the Northern Gulf of Alaska 

Comments contributed by Dr. Wayne Hoffman, Biologist, Department of Field Research 

Once again, the methods are too briefly presented. What are aerial survey parameters (altitude, 

speed, strip widths, etc.)? Wbat size "plots" are intended? Assuming that sampling intensity and 

statistical designs are adequate to factor out the normal seasonal and geographic variability i·n bird 

National Audubon Society 4 · Review of Bird Studies 



numbers, this study will probably provide some of the best information on mortality in the whole 

package. 

Bird Study 3. - Population Surveys of Seabird Nesting Colonies in Prince William 

Sound, the Outside Coast of the Kenai Peninsula, the Barren Islands, and Other 

Nearby Colonies Likely to be Impacted 

Comments contributed by Dr. Wayne Hoffman, Biologist, Department of Field Research 

and Dr. Stephen Kress, Principal Investigator, Department of Field Research 

Assuming plot sizes are adequate and locations are appropriate, the ·methods for this study seem 

fairly straight-forward. However, more specific details concerning census methodology would prove 

useful. Natural population changes may mask any effect of the spill, unless the spill has a massive 

effect on many colonies. 

We suggest that Middleton Island should be included as one of the controls. In general though we 

feel that "non-oiled" colonies are not a good control as these could also be suffering various effects 

from the spill. 

Given the timing of the spill, it will be necessary to be very careful in comparing numbers at 

affected colonies to numbers at colonies not visited by the oil, because birds from "non-oiled" 

colonies could have been exposed to and affected by oil on their staging or winter habitats. ·-· 

We do not agree with the choice of species here, and feel that the criteria for selecting "certain 

species" should be detailed. Burrowing alcids should also be included- Tufted Puffins, and perhaps 

Horned Puffms, as well as one or two auklets. Burrow occupancy rates might be a good measure of 

population changes.. 

National Audubon Society 5 · Review of Bird Studies 



Bjrd Study 4. Assessing the Injury of the Exxon Valdez Oil Spill _to Bald Eagles 

Comments contributed by Peter Bloom, Biologist, Department of Field Research 

'"and. Dr. Car.! Sarma, National Raptor Coordinator and Principal Investigator, Department of 

Field Research 

Objective 'A' appears to be actually two separate objectives. It is also unclear in the methods 

whether just two surveys or weekly surveys are'planned. We suggest that more than one remote 

nesting site be used in comparing this data with data from previous years (page 153, lines 3-4.) 

Our suggestion for this study is that chlorinated hydrocarbons be looked at as closely as the 

hydrocarbons produced from the oil spill. If reproductive failures do occur we want to know which 

contaminants are responsible. If we don't have CH levels we may be left wondering whether the oil 

related hydrocarbons were really the principal culprits in declines of eagle populations. 

This study involves feather, blood, dead bird, and addled egg samples. It would be useful to 

know how many blood samples of eagles will be analyzed. We suggest that a small (20) sample of fat 

be taken from adults of this species since blood reflects only the contaminants (CHs) consumed within 

the last few days (meals). Fat reflects the contaminants that have been stored over months or years. 

An -aspect of the· Bald Eagle 'study which we strongly support is the determination of toxic effects 

of oil on eagles. Although it is likely that a few crippled eagles will need to be sacrificed forJhis 

study, we think it is worth it. 

Bird Study 5. Impact Assessment of the Exxon Valdez Oil Spill on Peale's 

Peregrine Falcons 

Comments contributed by Peter Bloom, Biologist, Department of Field Research 

National Audubon Society 6 · Review of Bird Studies 



• 

As with the Bald Eagle study, we likewise suggest for the Peregrine Falcon study that chlorinated 

hydrocarbons be looked at as closely as the hydrocarbons produced from the oil spill. Again, if 

reproductive failures do occur we want to know which contaminants are responsjble. If we don't 

have CH levels we may be left wondering whether the oil related hydrocarbons were really the 

principal culprits in declines of bird populations. 

This study also involves feather, blood, dead bird, and addled egg samples. We again suggest that 

a small (20) sample of fat be taken from adults of this species since blood reflects only the 

contaminants (CHs) consumed within the last few days (meals) whereas, fat reflects the contaminants 

that have been stored over months or years. 

-.. - ··-· --- -

Bird Study 6. Assessment of the Abundance of Marbled Murrelets at Sites Along 

the Kenai Peninsula and Prince William Sound 

Comments contributed by Dr. Wayne Hoffman, Biologist, Department of Field Research 

and Dr. Stephen Kress, Principal Investigator, Department of Field Research 

This study does not specify what analyses will be done on the collected adults. Furthermore, the 

number of observation periods (5), seems too small to accurately sample breeding activity. 

Control sites for·this'assessn:ient should be very distant from oiled sites, to minimize chances that 

the control population is not also suffering some effects. Even control birds may pick up oil,._<.lt sea 

during migration or on the wintering range. We are especially concerned here about the validity of the 

"non-oiled" site within Prince William Sound as a control. Birds breeding in that area might well have 

dispersed to other parts of the Sound, especially in winter, and might have been affected as well. An 

additional control, perhaps in the Kodiak area would be valuable. 

We also suggest that an attempt be made to assess numbers ofKittletz's Murrelets. 

National Audubon Society 7 'Review of Bird Studies 



Bird Study 7. Assessment of the Effects of Petroleum Hydrocarbons on 

Reproductive Success of the Fork-Tailed Storm Petrel 

Comments contributed by Dr. Fred Schaffner, Biologist, Department of Field Research 

and lli. Stephep Kress, Principal Investigator, Department of Field Research 

The statement "This species generally represents the shearwaters and fulmars," is a gross over

simplification. Petrels are neither shearwaters, nor are they fulmars. Although many 

Procellariiformes (other than diving petrels) feed on surface prey, some of which is considered 

"plankton", specific prey types and prey spec~es vary and the distributions and habits, including 

diurnal vertical migrations, of the prey .Vijl)! as w_ell. This. means that prey species ~y vary in. their 

risk of exposure to oiling. Fork-tailed Storm Petrels appear to be an excellent subject for this study 

(because of the years of baseline data on distribution and population size, and because of the work 

already conducted concerning the impact of oil on these "easy to get at" seabirds.) Nevertheless, 

without studying other Procellariiformes in the area, we urge caution in extrapolating these results to 

many other species not studied. The shearwaters with which we are concerned (Sooty and Short

tailed) are largely divers. 

Objective B states "Assess the impact of crude-oil exposure on storm petrel reproduction by 

measuring the relationship between exposure and breeding adult foraging efficiency, chick 

physiological condition, and nesting success." 1) The term "exposure" is not adequately defined. 

Methods indicate that they will actually measure the amount of petroleum hydrocarbons in the 

proventricular fluids ("stomach oil"), an extremely indirect measure of the amount of North ~!ope 

Crude to which the adult birds were exposed, although it is a less indirect measure of the chicks' 

exposure. 2) "Breeding adult foraging efficiency" - the draft has made a very poor choice of 

terminology, and they have made no attempt to define. this term. Foraging occurs at sea, and can 

never be studied directly at a breeding colony. No methodology is presented to study foraging. Does 

the draft really mean to study the adequacy of parents' provisioning of their young with food? 

However, the draft presents no methodology to address this question either. 

Foraging: An overall foraging rate can be measured as either (1) the amount of prey collected per 

unit time, or (2) the amount of food energy collected per unit time. Foraging efficiency can be 

measured as (1) the energy acquired by collecting food I the energy expended in collecting the food, 

and capture efficiency can be measured as the proportion of successful prey capture attempts. 

National Audubon Society 8 ·Review of Bird Studies 



Provisioning: An overall provisioning rate can be measured as the amount of food (energy, 

biomass, items) delivered to chicks by their parents per unit time. The chick provisioning 

performance of breeding adults can be affected by numerous factors, including: 

(a) Foooavailability to foraging adults. 

(b) Adult foraging efficiency. This could be reduced if adults are weakened by ingestion of petroleum 

(perhaps inducing anemia?). 

(c) Distance prey must be transported to the colony. If parents must now transport food over 

distances much greater than the usual, they will require more food themselves, and will on average 

deliver food to chicks at longer, less frequent intervals. 

(d) Transport ability of parents. If adults are y;eakened by petroleum ingestion they may have to 

reduce the size of the food payload brough.t back to chicks. . .... : .. . 

At the breeding colony, the draft proposes to measure: 

1) The amount of petroleum hydrocarbons in the proventricular fluid of chicks and occasionally 

adults, and oiling on plumage. 

2) Oiling of eggs by incubating adults, and hatching success. 

3) Survival of chicks. 

4) Incidence of petroleum hydrocarbons in pathological samples of eggs and birds, and fresh eggs. 

Clearly, the proposed methodology is inadequate to address any of the elements of Objective B 

other than nesting success. Chick physiology is not addressed. Crude-oil exposure is not addressed 

directly. Foraging is not addressed. Provisioning is not addressed. 

Suggestions: All birds examined should be weighed and bill, tarsus, and wing chord measured in 

order to document overall physical condition of chicks and adults, and whether there is any 

abnormality in development of chicks. Conduct more detailed field work to measure provisioning, 

including continuous watches of several nests and periodic weighings of chicks during the feeding 

hours for several consecutive days, in order to determine the feeding intervals and payload sizes. 

Underweight chicks might be getting as much food as ever, and low body mass might be due to toxic 

effects of petroleum ingestion. 
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Bird Studv 8. Assessment of Injuries to Waterbirds from the Exxon Valdez Oil 

Spill on the Reproductive Success of Black-legged Kittiwakes in Prince William 

Sound 

Comments contributed by Dr. Fred Schaffner, Biologist, Department of Field Research · 

and Dr. Stephen Kress, Principal Investigator, Department of Field Research 

This proposal is modest, and realistic in its objectives to document possible poor reproduction in 

the aftermath of the spill. Discovery of reduced breeding population size in affected areas, and a 

correlation between contamination anq P.<JRr r~RtWl.lt<ti011 :wijl point tQ .~spill as the .causativ() agent. 

Caution should be taken however, to consider the potential role of other factors that might have 

contributed to poor reproduction in that breeding year. Control colonies should be remote, but not so 

distant that local factors could further confound a comparison with the oiled colonies. 

This is a good choice of species for population monitoring because of the extensive baseline data 

and accessibility of chicks. It is important though that sample sizes be indicated in the methods 

section. The replicate counts are very important and should be an integral pan of the study. 

Suggestions: As with Bird .Study 7, all birds examined should be weighed, and bill, tarsus, and 

wing chord measured in order to document overall physical condition of chicks and adults, and 

whether there is an;r abnormality in development of the chicks. 

Bjrd Study 9. Assessment of Injury to Waterbirds Based on the Population and 

Breeding Success of Pigeon Guillemots in Prince William Sound 

Comments contributed by Dr. Fred Schaffner, Biologist, Department of Field Research 

and Dr. Stephen Kress, Principal Investigator, Department of Field Research 

This proposal has many of the same shortcomings as Bird Study 7. It proposes to assess habitat 

use and food availability, but provides no methodology to do this. Food availability in foraging areas, 
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and foraging habitat use can not be studied directly at a breeding colony. For chicks, however, food 

availability is exactly their parents' provisioning performance. Unfortunately, the study methodology 

described is inadequate to assess adults' provisioning of chicks. 

For this species, the chick provisioning performance of breeding adults can be affected by 

numerous factors including: 

(a) Food availability to foraging adults. In particular, will the spill's effects alter the age and size 

structure of prey populations such that individual food items are· now smaller? 

(b) Adult foraging efficiency. This could be reduced if adults are weakened by ingestion of petroleum 

(perhaps inducing anemia?). 

(c) Distance prey must be transported to the colony. If parents must now transpon food over 

distances much greater than the usual,. they. will require.more food themselves, an~. will on average 

deliver food to chicks at longer, less frequent intervals. 

(d) Transpon ability of parents. If adults are weakened by petroleum ingestion (perhaps inducing 

anemia?), will their poorer condition also translate to longer, less frequent food delivery intervals. 

Are chicks really only fed during a specific 5-hour period of the day? If petroleum contamination 

has altered the adults condition, it might also alter the feeding schedule. Watches alone cannot 

measure amount (size, mass)ofprey per delivery. 

This group probably has the.greatest appeal to tourists, which enhances their "intrinsic value". 

Great care should be taken in generalizing from guillemots to puffins, anklets and murres. While they 

are all diving birds 'Which sit on the water, they vary both in the depth of their dives and the distance at 

which they feed from the islands. The inshore feeding habits of the guillemots might make tJ!~m more 

vulnerable if the spill happened near their colony, but less vulnerable if the colony was more remote. 

Such colonies could prove useful controls, especially if the guillemots stay near the breeding colony 

throughout the year. 

Suggestions: At oiled and control colonies all birds examined should be weighed and bill, tarsus, 

and wing chord measured in order to document overall physical condition of chicks and adults, and 

whether there is any abnormality in development of chicks. Conduct more detailed field work to 

measure provisioning, including continuous watches of several nests and periodic weighings of 

chicks during the feeding hours for several consecutive days in order to determine the feeding 

intervals and payload sizes. Underweight chicks might be getting as much food as ever, and low 

body mass might be due to toxic effects of petroleum ingestion. Also, through observation, it may be 
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possible to compare oiled vs. non-oiled parents at the same colony. Effects on hatching success and 

success in rearing young could also be compared- that is if guillemots with oiled plumages survive 

long enough to attempt breeding. Also consider conducting a similar study with P.uffins or murres 

which feed further from colonies. 

Bjrd Study 10. Assessment of Injury to Glaucous-Winged Gulls using Prince 

William Sound 

Comments contributed by Dr. Wayne Hoffman, Biologist, Department of Field Research 

and Dr. Stephen Kress, Principal Investigator, Department of Field Research 
. . . . --.--- -

This appears to be a straight-forward, well-thought-out study. Nevertheless, the assumption that 

the Glaucous-winged Gull "generally represents" scavenging passerines (corvids) is incorrect. In the 

first place, their physiology is different (e.g. salt excretion). Secondly, different habits (swimming 

vs. not) greatly affect the thermal consequences of light oiling. Thirdly, differences in plumage 

thickness and texture, and uropygial gland oil amount and properties could have major unpredictable 

effects on oiling consequences. 

As with almost all the proposals, this study should definitely be updated to include the 1990 field 

season. We think the egg analysis work will be particularly valuable. We also suggest that this study 

include-growth studies of chicks reared by oiled and non-oiled parents. Because of the previous work 

done with this colony, this could be an especially useful study. 

We foresee one potential confounding factor: the closing of the fishing seasons in Prince William 

Sound may have major effects on the gulls' food supply, thus reducing productivity in a less direct 

manner. 

Bjrd Study 11. Injury Assessment of Hydrocarbon Uptake by Sea Ducks in Prince 

William Sound and the Kodiak Archipelago 

Comments contributed by Dr. Fred Schaffner, Biologist, Department of Field Research 
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A basic assumption of this study seems to be that short-term effects observed in other species 

(seabirds) will translate to long-term effects in sea ducks. The term "reproductiv« potential" is not 

adequately defined and there is no indication in the methods as to how this will actually be- measured. 

Similarly, it is not clear what is meant by "intrinsic values", nor is it stated in the methodology how 

this will be measured. In addition, how will birds be collected, and how many will be collected? 

Bjrd Study 12. Assessment of Injury to Shorebirds Staging and Nesting in Rocky 

Intertidal Habitats of Prince William Sound and the Kenai Peninsula 

Comments contributed by Dr. J.P. Myern,.SeniorVice President for.Sci"ence&.Sanptuaries, Dr. G. 

Thomas Bancroft, Principal Investigator, Department of FieldReseiirch and Dr. Carl Safina, 

National Raptor Coordinator and Principal Investigator, Department of Field Research 

The most important part of this study as estimated by the potential impact on numbers is Item G, as 

by far the majority of shorebirds using the Sound and likely to be affected by the spill are those that 

breed in western Alaska. It is not clear from the description of the work, however, whether the 

studies enabled by previous base line data are anything more than a shot in the dark, given the 

vastuess of the breeding area. Were baseline data available on fall migration indices of breeding 

season success then it might be possible to gain insight as to whether the 1989 summer productivity 

was comparable to pre-spill years. Individual researchers working along the US Pacific flyway may 

have such results (see Point Reyes Biid Observatory or Bodega Marine Laboratory). Useful 

information might also be gleaned with a thorough review of selected Audubon Christmas C&unt data 

on well-known sites in Oregon, California, or Washington, combined with field work in the 1989-90 

winter. 

On the whole, the remaining objectives of the study appear good and complete. Methods for the 

remaining parts of the study, however, lack sufficient detail to determine if the objectives can be met. 

For instance, how can "the minimum proportion of shorebirds" as discussed in objective C actually be 

measured? As stated, it does not appear to be a realistic objective and the methods section provides no 

further clarification. 

The historical data for the area will be important for determining if shorebirds avoid contaminated 

beaches. If shorebirds become overly concentrated on "clean" beaches, food shortages might lead to 
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delayed migration and breeding. The census techniques need to be carefully set up to be sure they are 

providing repeatable estimates. No information was given on the technique. 

The species mentioned as having individuals captured and marked was surfbirds and the reason for 

this was unclear. It seems that other breeding (oystercatchers) and migrant species will need to be 

markea-16 determine the amount of time individuals were exposed to contaminated beaches. Estimates. . 

of the proportion of shorebirds directly contaminated with oil will need to take into account the length 

of time individuals stay on contaminated beaches and in Prince William Sound. How will these 

estimates be made; what species will be studied intensely to determine reproductive success at the 

Sound and further north? No information was given on how breeding success was to be determined. 

Are body counts to be made and individuals collected to determine the importance of direct mortality 

by oil? 

Bjrd Study 13. Impact Assessment of the Exxon valdez Oil Spill on Passerines and 

Other Nongame Birds in Prince William Sound 

Comments contributed by Dr. G. Thomas Bancroft, Principal Investigator, Department of Field 

Research 

This study appears straight -forward, although census techniques were not detailed and those used 

will be .critical for determining the accilracy of population estimates. How will the effects of 

hydrocarbon levels in tissues be related to health, survival and reproductive potential? 
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Bird Study 14. Effects on Migratory Birds of Exposure to North Slope Crude Oil 

Comments contributed by Dr. Fred Schaffner, Biologist, Department of Field Research 

and Dr. Stephen Kress, Principal Investigator, Department of Field Research 

and of. Carl Safina, National Raptor Coordinator and Principal Investigator, Department of Field 

Research 

This is purely a contracts proposal, but the contracts budget cannot be evaluated because the 

contractors are not named. 

The methodology is vague. It is unclear- whether, or to what extent,-otherwise he<tlthy birds will be 

intentionally oiled. Which species will be examined? How will they be oiled? Basically, the 

methodology proposed will allow only for a comparison of the pathology of oiling in several species. 

It is unclear whether the proposed study will allow determination of pathological levels of 

contamination, and estimation of the lethal thresholds of toxicity. A comparison of fresh 

vs. weathered oil would also be useful. We further suggest including studies of banded birds to 

compare inter-year survival in oiled vs. non-oiled areas. 

Before new research is initiated concerning the effects of petroleum on seabird physiology, contact 

David Peakall, Chief, Toxic Chemicals Division, Wildlife Management Branch, Canadian Wildlife 

Service, Ottawa, Ontario KIA OH3. He has conducted extensive research on the effects of' on 

puffins;-storm-pet:rels aiid other North Atlantic seabirds. 
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Specific Comments on Damage Assessment Plan . 

Comments contributed by Dorene Boize, Environments! Policy Analyst, Science Division 

Part I: Injury Determination/Quantification • Coastal Habitat Injury Assessment 

The damage assessment plan appears to focus on the effects of the oil spill to various habitats 

through the PJ:r/Water studies and the Coastal habitat study, It is very important that a·comprehensive 

assessment be made by habitat as well as by wildlife species, since many species will be greatly 

affected by the indirect injury to habitat from the spill as well as by direct contact with the oil. Yet, the 

description of the coastal habitat study gives no details of the 45 types of categories that will be 

studied. It does not discuss which benthic species will be studied or whether or not kelp beds will be 

studied, nor does it describe how the other studies will be coordinated with it This section should 

also explain how fmes will be established based on the damage assessed from the coastal habitat study. 

In this section and elsewhere in the plan, those studies which compare oiled sites with non-oiled areas, 

laboratory data and field baseline data should be consistently used. Obviously when evaluating areas 

that have been oiled where there.are no pre-spill data, then the effects need to be compared to a 

comparable clean site. But, pre-spill baseline data is best and should be used wherever possible. 

Part I: Injury Determination/Quantification • Air/Water Injury Assessment 

The implication of this section is that studies on·the water column will focus on violations of 

water standards for various pollutants, i.e. hydrocarbons. This is inadequate if this is the only 

approach to water column issues. Federal and state standards for hydrocarbons are typical! y based on 

human health effects only. Although these studies are important in determining fines for violations of 

the Clean Water Act, etc., the studies also need to focus on determining water concentrations of those 

components of the oil spill that have biological effects on the wildlife and ecosystems. Though study 

#3 states this as one of its objectives, it should be a major objective. It appears that study #2. plans to 

use the same submersible as that used for Fish study #20. In this case a variety of depths should be 

collected, not just the top 2 ems to determine how the oil has become incorporated into the sediments. 



As an alternative it may prove less expensive to use grabs deployed from ships rather than deploying a 

submersible to collect sediment samples of only the top 2 ems. None of the air/water studies, 

including study #2, plan to use plots and do wildlife density studies of the benthes. Such plots are 

used in other studies and are important here to assess the effects of the oil on the bottom sediments. 

For both studies #2 and #4, it may be possible to estimate the total acreage of bottom sediment oiled 

and then base the·fine on this figure, thus, attempting to assess the fine in terms of the ecological 

damage rather than just the commercial damage. 

Part I: Injury Determination/Quantification - Fish/Shellfish Injury Assessment 

Of the 26 proposed studies, this group recieves by far the most attention in the damage 

assessment plan. The fisheries studies·appear·to-be more·concemed with-determining the long-term 

effects of the oil spill than any of the other mlijor study sections. Study #3 directly states the long-term 

effects of the spill as an objective. This appears to be in contradiction to the introduction of the damage 

assessment plan, which states that studies are not designed for long-term issues. There is no rationale 

given for why the three species of clams were specifically selected in study #13. The tremendous lack 

of information on which species will be studied in the Coastal Habitat Study has made it extremely 

difficult to evaluate in this study which clam species that are important wildlife food sources have been 

overlooked. A similar concern is raised for study #26 on green sea urchins. Although this species 

may be commercially important, they are also an integral part of the marine food chain and affect 

habitat structure. High sea urchin density keeps kelp bed growth low and thus, lowers a significant 

source of carbon to the coastal community. Sea otters feed on urchins and as a result kelp bed acreage 

expands with sea otter populations. This translates into increased biomass production. The plan does 

not discuss whether these important roles in habitat productivity will be examined either in thls study 

or in the coastal habitat study. One possible means of putting a value on the damage to a kelp bed 

would be to estimate the reduced number of commercially valuable fish the habitat will not produce 

until it is restored (or forever). In considering the overall damage assessment plan we are concerned 

with the fact that both for seabirds and marine mammals a representative species was chosen for study. 

While for the fisheries, almost every commerical species is targeted for at least one study if not for 

several studies addressing the effects on various stages of the life cycle (ie., pink salmon). This would 

appear to be too heavily weighted towards the study of those species that are obviously commerically 

valuable, while ignoring those species that appear to have only intrinsic values (i.e., fish that are 

important wildlife food sources, seabirds, wilderness, etc.) 



Part I: Injury Determination/Quantification - Marine Mammals Injury Assessment 

There is no explanation in this section of why a porpoise species has not been seleeted for 

study, or if it is intended that information from the Orca study will be extrapolated to this group of 

mamrrials. For study #3 on necropsies, it might be useful to include strandings that occur in the 

Bering Sea (for the migrating species like the gray whale). Not all effects from the oil spill will be 

acute and result in strandings in the Gulf unless the migrating individual moves slowly. Depending on 

the rate of migration, some strandings even as far north as St. Lawrence Island, near where most gray 

whales feed in the summer, could be a result of exposure to the spill during migration. It is not clear in 

study #5 on the harbor seal, how the researchers 'will be able to decipher the effects of the spill from 

the effects of other stresses that have recently been causing a sharp decline in the harbor seal 

population. The plan does not explain why. there-is interest in the long-term effects of the spill-on sea 

· otters (study #6) as opjJosed to the long-term effects on other species. Study #7, does not mention 

where individual otters to be released have come from, nor the intended release sites. It is not clear 

whether rehabilitated otters will be released in various areas for comparison (such as non-oiled sites 

and treated sites.) In addition, the plan does not identify how a fine would be set based on a fmding 

that the sea otter population will be depressed for 5 years. There is no rationale in this section to 

explain why only seven studies are designed for marine mammals even though numerous other species 

are identified as potentially being affected This section also does not clarify whether Exxon will be 

fined under the Marine Mammal Protection Act or the Endangered Species Act, or whether information 

from these studies will be available for such consideration. 

Part 1: Injury Determination/Quantification - Terrestrial Mammals Injury Assessment 

Study #6 does not specify whether minks will be exposed only to various concentrations of 

new crude oil, or also to various weathered samples. Study #5 appears to involve only a minimal 

effort to trap small mammals (considered here as a food source) on some oiled areas. However, these 

small mammal studies can give a good idea of the effect of the spill on the food source, which may be 

as important, if not more, than the larger mammals (predators) actually being oiled or eating oiled 

carcasses. A more extensive trapping program to determine density should be done at a variety of 

sites, i.e., clean to heavily oiled areas as well as treated sites. 
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Part II: Development of the Restoration and Implementation Plans 

This section is extremely vague. There is no attempt made to clarify what factors from specific 

research studies might be considered. when designing specific restoration plans. This section never 

states whether Exxon or the federal/state agencies will be responsible for the restoration, or further 

cleari=up · If money from the Exxon fines is to be used in the restoration programs, this is not clarified. 

Moreover, the current restoration plan appears to be primarily geared to restoring only commercial 

values. This plan is therefore not consistent with the ultimate purpose of the restoration plan, which 

should be to restore the damaged areas as soon as possible to pre~ spill conditions. Although this goal 

may be unrealistic for some areas, every effort should be made to establish the most efficient and 

effective restoration plan for each area, population, species and ecosystem damaged by the spill. 

Part III: Damage Determination •. Economic Value of Resource Use . · 

There is no apparent attempt in this section to deal with tourism directly. For example, 

Economic study 5 on damage to recreation does not include lost dollars to vendors, hotel owners, etc. 

from the reduced recreational use. There is no mention of the potential tourist industry losses that 

could result from a decline in servicing hunting and recreational fishing. Assessing potential lost 

tourism income is at least a start in evaluating the costs of damage to the wilderness and wildlife. A 

good analysis of tourism losses is essential in considering a dollar value for the ecological damage 

incurred in coastal habitats and in wildlife populations that do not have commerical values. Great care 

should be taken not to overlook these seemingly less tangible values, in favor of a perhaps "easier" 

route of focussing damage assessment and fmes more heavily on those species with direct commerical 

value. -

Appendix B-Histopathology Proceedures 

On p. 220 there is a reference to the Mixed Function Oxidase (MFO) enzymatic system which 

the livers of most higher animal species posess in order to detoxify ingested oil (hydrocarbons). Not 

only are the original hydrocarbons of the crude oil toxic, but some are actually less toxic than the 

metabolites from the MFO system. Metabolites in general are more reactive in body chemistry. Yet, 

there has been little study of the effects of the oil MFO metabolites on physiology. Nonetheless, the 

histopathology studies should not exclude assaying for these metabolites. The list of hydrocarbons 

that are required to be identified on Appendix A on page 219 should include the known metabolites of 

crude oil, and specifically north slope crude. 



COMMENTS ON BIRD STUDY NUMBER 6 

(B6l MARBLED MURRELETS ($115.700) 

This study attempts to assess the impact from the oil spill to marbled 
murrelets by surveying populations, checking breeding-activity, and analyzing 
10 birds for contaminants. 

Technical Comments 

Thrs-·ls one _of several studies assessing bird population impacts. The 
information generated from this study may overlap with other studies. This 
study and/or possibly some of the other similar studies are research oriented 
and not necessary to assess natural resource damages, as required in the NRDA 
regulations. 

The details of the experimental and analytical"methods used in this study are 
not available in the description provided. Therefore, it is impossible to 
determine if: standard and widely accepted methods are employed; pass i bl e 
biases are accounted for; surveys accurately represent assessment areas; 

·possible errors in scaling results are accounted for; and results are 
statistically valid. -- -

The use of "on-land watches" for determining breeding activities is 
unconventional. Furthermore, the visibility in most areas of the Sound is 
often too poor to allow for adequate visual counts. 

Although this study mentions some results will be evaluated using statistical 
procedures, more details of the statistical components being used are 
necessary to evaluate the approach. In particular, a control size of only one 
non-oiled site may be too small to be valid statistically. 

Regulatory Comments 

The study deviates from the regulations, as described by Paragraphs A, B, C, 
G, H, I, 0, S, U, V, x,· and Y shown in Tables 3-4 of this document. 
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COMMENTS ON BIRD STUDY NUMBER 5 

(B5l PEALE'S PEREGRINE FALCONS £$43,500) 

This study attempts to assess the injury from the oil spill to Peale's 
peregrine falcons by surveying populations, examining nest and eggs, banding 
adults, and analyzing feathers and blood. 

Technical Comments 

This is-·one of several studies assessing bird population impacts. The 
information generated from this study is. only marginally important to either 
a damage assessment or recovery efforts. Moreover, since few of the raptors 
recovered by bird search teams were falcons, and since a substantial raptor 
study also exists, this study is not necessary or reasonable. 

The details of the experimental and analytical met~ods used in this study are 
not available in the description provided. Therefore, it is impo.ssible to 
determine if: standard and widely accepted methods are employed; possible
biases are accounted for; surveys accurately represent assessme·nt. areas; . 
possible errors in seal i)'lg results are accounted for; and results are 
statistically valid. ·-- · · · ·· ·· · ---- - ··· - -

The survey techniques of this study deviate from previous studies in that they 
cover new "suspected nesting territories" on which no historical data are 
available and they use new methods such as helicopter surveys when previous 
surveys were conducted from boats. This makes any hi stori ca 1 comparisons 
scientifically invalid. 

Further, peregrines are not particularly easy to locate. Surveys, especially 
using new techniques, need to be performed with particular care to avoid any 
mistaken conclusions based on inadequate field effort. 

The study will utilize methodologies (helicopter observation, trapping of 
adults in nets, blood sampling, and inspection of nests) to draw conclusions 
about injuries to these species. There is no indication that these intrusive 
methodologi~_s will. be p_erformed on control groups, so results from this study 

-will be.lnconclusive. 

Regulatory Comments 

The study deviates from the regulations, as described by Paragraphs A, B, C, 
G, H, I, 0, S, U, V, X, and Y shown in Tables 3-4 of this document. 
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COMMENTS ON BIRD STUDY NUMBER 4 

IB4l BALD EAGLES ($445,000) 

This study attempts to assess the injury from the oil to bald eagles. by 
surveying populations, examining nest and eggs, radio-tagging 60 eagles, 
analyzing blood samples, and necropsying dead eagles. 

Technical Comments 

This study is ambitious and methods are not described adequately to evaluate 
their potential to determine the impacts of oil on bald eagles. It is 
uncertain if the degree of impact measured is equivalent only to the degree of 
oiling, or if it also will include characteristics such as short-term 
avoidance of disturbed areas. 

Manipulative methods such as trapping and tagg1ng 60 eagles and collecting 
blood samples might influence behavior, It is not clear from information 
provided how these effects can be discerned from oil-re 1 a ted effects. 
Further, in the analysis of· blood _samples "to determine contam·inant 
concentrations" there is no definition of what contaminants are . . . . . . .. . --·· -

There is no mention of any results being statistically validated. ·Without a 
sound statistical design, any results generated will be inconclusive. In 
particular, "data from a remote nesting site" implies only a comparison of one 
such site is made and is likely to be inconclusive. 

Regulatory Comments 

The study deviates from the regulations, as described by Paragraphs A, B, C, 
G, H, I, 0, S, U, V, X, andY shown in Tables 3-4 of this document. 
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COMMENTS ON BIRO STUDY NUMBER 3 

{B3l SEABIRD COLONY SURVEYS {$440,000) 

This study attempts to determine the population of seabird nesting colonies by 
surveys. 

Technical Comments 

This -;-s-·-one of several studies assessing bird population impacts. The 
information generated from this study may overlap with other studies. This 
study and/or possibly some of the other similar studies are more research 
oriented and not necessary to assess natural resource damages, as required in 
the NROA regulations. 

The details of the experimental and analytical methods used in this study are 
not available in the description provided. Therefore, it is impossible to 
determine if: standard and widely accepted methods are employed; possible 
biases are accounted for; surveys accurately represent assessment areas; 
possible errors in sealing results -are accounted for; and results are 
statistically valid. 

This study focuses on cliff-nesters and ignores crevice~ or burrow-nesters. 
An unstated assumption that cliff-nesters and burrow/crevice-nesters are 
affected equally by the spill and its aftereffects is not tenable. Hence, no 
simple extrapolation to these birds should be done. 

Although this study mentions that some results will be evaluated using 
statistical procedures, more details of the statistical components being used 
are necessary to evaluate the study design. One or two surveys conducted 
sometime during the previous 17-year period are scarcely an adequate base on 
which to calculate possible reductions in breeding colony sizes that can be 
related to oil spill effects. 

Regulatory Comments 

The study devia!es.Jrom the regulations, as described by Paragraphs A, B, C, 
G, H, ~. 0, S, U, V, X, andY shown in Tables 3-4 of this document. 
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COMMENTS ON BIRD STUDY NUMBER 2 

{B2l CENSUSES AND SEASONAL DISTRIBUTION ($565,000) 

This study attempts to determine the distribution and abundance of migratory 
birds by surveys. 

Technical Comments 

TliiS is one of several studies assessing bird population impacts. ·The 
information_.generated from this study may overlap with other studies. This 
study and/or possibly some of the other similar studies are more research 
oriented and not necessary to assess natural resource damages as required in 
the NRDA regulations. 

. . 

The details of the experimental and analytical methods used in this study are 
not available in the description provided. Therefore, it is impossible to 
determine if: standard and widely_ accepted methods are employed; possible 
biases are accounted for; surveys accurately represent assessment areas; 
possible errors in sealing results are accounted for; and results- are 
statistically valid. · 

Insufficient information is provided to evaluate if this study can determine 
that any reduction observed in oiled areas represents actua 1 marta l ity or 
simply movement out of the area. 

Details on the statistical treatment of the data are not provided in this 
study; thus it is impossible to determine if any results will be conclusive. 
Conclusions may be compromised by the intention of using unproven "new" aerial 
survey techniques and historical data as a basis for injury determination. 

Regulatory Comments 

The study deviates from the regulations, as described by Paragraphs A, B, C, 
G, H, I, 0, R, S, V, X, and Y shown in Tables 3-4 of this document. 
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• COMMENTS ON BIRO STUDY NUMBER I 

(Bll BEACHED BIRD SURVEY ($258,000) 

This study attempts to estimate bird mortality related to the oil spill by 
applying correction factors to actual bird mortality observed. 

Technical Comments 

The den:ils of the experimental and analytical methods used in this study are 
not available f~ the description provided. Therefore, it is impossible to 
determine if: standard and widely accepted methods are employed; possible 
biases are accounted for; surveys accurately represent assessment areas; 
possible errors in sealing results are accounted for; and results are 
statistically valid. The study neither defines nor explains how the "minimum 
mortality" will be used in the final "overall mortality of waterbirds" 
estimate. In addition the number, locations, and methods of the "systematic 
survey" should have been provided in the Draft since this information was 
readily available. 

There is i nsuffi ci ent information .. pr.es!:!n.ted in the Draft _to evaluate whether 
the methodological and analytical strategies· are soi.Jria:·- Tne··objectives
require the implementation of flotation and scavenging ·experiments. These 
types of studies require assumptions and subjective determinations, and it is 
critical that more detail be provided and reviewed by all concerned parties. 
Also, the means by which adjustments to total mortality from the oil spill 
will be made to account for natural mortality will need careful and expert 
consideration. 

There is no mention of any results being statistically validated. Without 
adequate statistical design, any results generated will be inconclusive. 

Considering the high degree of subjectivity of this study and the objective to 
calculate "overall mortality in conjunction with bird population surveys and 
seabird colony censuses;" there is a strong possibility the external 
influences of these other studies wi 11 dictate correction factors, thus 
comprgmi sing tile u.sefulness of this study. Moreover, any mortality estimates 
will be nothing more than rough order-of-magnitude approximations. 

Regulatory Comments 

The study deviates from the regulations, as described by Paragraphs A, C, Q, 
S, and U shown in Tables 3-4 of this document. 
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VII. COMMENTS ON THE BIRD INJURY ASSESSMENT PROGRAM 

The Draft describes fourteen studies costing $2,755,700 (not including any 
analytical cost) to evaluate the injury to the bird resources. One study 
estimates waterbird mortality for $258,000. Two studies survey bird 
populations for $1,005,000. The remaining eleven studies total $1,492,700 and 
collect more general information and detailed data on particular species. 

Some bird studies are needed, but this program is not focused on informatiQJl .. _ 
---rrecessary to restore bird resources and goes far beyond collecting information 

necessary· to assess injury. Instead, the multiple studies appear to be a 
research program designed to expand the information available on the many 
different species in the area, thus ignoring the proper use of indicator 
species as required in the regulations. Becaus.e of the research focus, much 
of this program is not NRDA related. 

A detailed program such as this is clearly not warranted. Because of natural 
variability, the mobility of birds, the migratory nature of some species, and·· 
the vast area of interest, any conclusions on injury to birds attributable to 
the oil spill can only be a ro'ugh approximation. Further, when considering 
the large, healthy populations-of' bird species unimjiacted ·by .the spill, the 
primary restoration mechanism is natural recovery. 

The Draft fails to provide any details of the methodologies used in the 
studies, making a rigorous review impossible. However, from the brief 
description available, many of the studies appear poorly designed and will 
produce questionable conclusions. Although it is stated that "many studies 
will use unaffected control areas for comparison" (p. 144), poor study design 
may make these comparisons statistically invalid. 
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Trustee Council 
P. 0. Box 20792 
Juneau, Alaska 99802 

August 25. 1989 

Dear Sirs: 

I am very distressed about the document I have in front of me, the 
"State/Federal Natural Resources Damage Assessment Plan for the Exxon Valdez 
Oi.l"Sp:ill." While the research proposed appears to be relatively well 
thought-out, there is one critical flaw to the entire plan: The is no way this 
damage assessment can be properly completed by ~ebru~ 28th, 1990. 

Consider, for example, the Coastal Habitat Injury Assessment study plan. On 
pages 31 and 32 the plan states that between 135 and 150 study sites will be 
required to properly assess damages in all three geographic areas affected by 
the spill. Since the so-called "reconnaissance phase" of this project has only 
just been started, few of those 150 study sites have been' identified to date, 
and fewer still have been visited for the purposes of damage; assessment. It is 
well known that little field work can be done in Prince Sound after 
September 15, due to :increasingly rough weather ·To suggest that 
150 sites can be identified, ground-truthed and assessed ·damages between 
now and next February is a joket 

If the Trustee Council al.lows this deadline to stand, the "!!'::,::~1~o·~fs•damages from the Exxon Valdez Oil Spill wUl turn out to have been 1 

bureaucratic paper shuf'fle. 'lb.e Trustee Council will have criminally 
negligent in its responsibilities to the people of this co1m~ry. 

;;.ce;ly~ .· 
T. L. Wurtz · 2;-
P.O. Box 82864 
Fairbanks, Alaska 99708 
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This letter is to explain my concern ebout the l~k of r!!S98rch being conducted regarding~ l ~e 
beoch animals on Kodiak Island. . · ::J 
The effect or the Exxon on sp111 on Kodiak Island has been tremenoous. Oil from the sp111 has 
been found on every pert of the Island in every boy and nearly !IVOry beech. 

To-. nearly 20,000 birds have been found in the Kodiak Island aree. The number of birds 
have not begun to diminish. If anything, the amount of deed birds found deny may still be on the 

. rise. These birds are not full of on, they are just deed or near deeth. Also, these birds are not 
confined to one species .. They ere of ell species. 

No one knows how many have really died, but one must assume that the rete of discovery in not 
very high when the size of the Gulf of Aleska is considered. for these birds to be deed and yet 
visually untouched by on, makes me believe the\ the effects must be either secondsry, eating 
fish already exposed, or through oil effected equctlc plents. 

During late July, e smelllBIIJOil wes found with a circle of deed fish six inches deep end fifty feet 
. in diameter, The whole lcgcon ts contaminated with thtck mousse es ts the boy in front of the 

lcgcon. On August 5th, a deed land otter wes found in Tonkt Bey on North Afognak Island, 40 
miles NNW of Kodiel:. A deed fox wes found in mid-July in PhOenix Boy, also on North Afognak' 
west oflonkt Bay. 

As Exxon leaves arid the winter storms.begin, These deed birds w111 still be weshing up on the 
beech .. The.Kodlel: Is lend fox Is the largest fox In the world end Is also the animal that makes the 
most use of the beech. After the freeze begins, food becomes more scarce es the winter 
progresses. Mice, birds, bugs end vegetation the\ make up the foxes diet ceese to be avatleble. 
The fox then turns to the beech for hts food. Both the beech end the "drtft" food ere contcmtneted 
by oil. if the limpits, biderkes, end other merino life from the beach are effected by oil, the 
foxes end the otters w111 be effected es this mlll"ine life becomes en important food source for 
both animals. The fOl( depends on SCIIVeglng for much of his diet, but he is not alone in this type of 
feeding. Many birds including magpies, crows, ravens, hawks, eagles end severe! Shore birds 
depend on this same contemineted source for e portion of this diet. 

The lend otters ere eating ell of this same merino life plus fish of ell kinds. As the oil 
con\cmineUon is spreed end ingested by these animals of the beach, who knows what the effects 
wm be or how fer reeching. 

There is a study going on in Prince W111iem Sound concerning land otters. But that is Prince 
William Sound, not Kodiak! As fer es 1 know, there is no plen or ongoing project to study the 
life on the beach that may be more affected than you can realize. 

I ?• t< 'I 

[:~·~~c~(;~; v;-;_-~: ·.::1: r:.;:, ;~:-::u,. 
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I hiiVellved on Kodiak end It's outer Islands for 17 years. I em e commercial fishermen end 
trapper. I have spent menyyaors llvtng on the beech wtth these some entmals end I understand 
life In that environment very wen. ·I contend that this Is end wtll bee very btc problem that 
moy affect life at this level for e long ttme. 

we neea a~~~ o~ t~a~l~als riere In the KOdiak Archipel~. 1 believe tt shOuld be done / 
durtng the wtnter.months when the animals ere most concentreted and the contamtneted foOd Is~ 
larger pert of their diet , · . · • 

I have sent this Jette; to other stale end federal agencies end depariments tn eddltton to prtvete 
orgeniZlltlons. Please save thts for reference. In case future discussions on these Issues take 
place. 

If, you would like to talk to me. about these concerns, please get In touch wtth me. 1 would ltke to 
be part of this study whtch must ultimately be donal 

c:;~ 
Bruce R. Schactler 
P .0. Box 2254 
Kodiak, AK 99615 
907/486-4686 
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August 6; I 969 

"To:Carolyn McConnick, DVM 
· Seward Otter Rescue 

From: P. Wunnlcke, staff . • 
Re: Drawing bloods/implanting radio transmitters at ,Jakolof pre-release 
facility. 

Carolyn, as you are well·aware ,there are senows·questions·abOut t:le ··· 
propriety and necessity of subjecting tt·,e ott.;,rs at the Jakoiof P~"'
release factltiy to further trauma and stress associ3t<'d witr• botr. tr, .. 
blood drawing process and the surgical implantation of transmitters. 

Specifically, dipnet capture trauma (to teeth, gums, and nose du~ to 
lacerations from dipnet mesh), risk of adverse reaction to secati•; .. or 
reversal drugs, Internal Injury from capture box handling, and tt•e 
po'*-siblity of accidentally dropping an otter are of utmost conce~~. 
Further ,I am concerned about the possiblity of veinous and arter;::l 
puncture and lacerations, to say nothing of the possible infection 2r,c: 
compliC\Itions inherent In the proc.ess of abdominal surgery. 

t: \ 

Perhaps most vulnerable of all are the pregnant females now being t:~ld ;;:t 
Little Jakolof. Exposing them and their fetuses to the effects of drt.,g:., 
undue handling and stress for the !;ake oj' completing a data set is poor 
husbandry-practice and borders on the immoral. This sub-population has 
already been designated for ·soft release·· in Kachemak Bay, several 
pregnant females have already been released without blood draws, and u,_. 
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 size. 

·This is good news tf,tn fact, It is true and If this means the release will 
now be accelerated so as to no longer compromise either the healtt• or 

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

!5 2. I 

~:~~~·C:;J V:\; .. :;:::2. (:;!. s:=\LL 

t.D ~~~;/;~i~J\\~~nt;~ ~.\~·~' ~ b!0 ~~J 



.. 

.. , 
..~, 

-----·---------
·,_ ... 

. .... Representative samples are commonly used for precisely this type of 
___ research.. 1 am not averse to cooperating with the U.S. Fish and Wild! ife 
.:._Service and the AK: Department of Fish and Game, to insure that there-

... ~ Introduction of captive otters presents as few risks as possibl~ to both 
the wildpopulation and 'to those that have transit ted the otter 
rehabilitation facilities. • 

.;:..:.:.·;·:. ...; ~;,;3"!t-·~·· . . -:-· ; 

· · .. Tfie-more Invasive procedure of surgically implanting recovered otters 
· with radio transmitters is of even graver concern. While the ris~:s a'i! high 

the possible benefits" are dubious at be~t.l:l:le use ... oJ radio. tansrr.itters, on -
- ·otters in Valdez, to determine a ·safe" release site was demonstrably ... 

·valuablli il"! protecting all the as yet to be released otters from being 
released too close to an oiled area. Fish and Wildlife has not been 
forthcoming with MN evidence demonstrating positive impac~s of ~~dio 
tagging Jakolof otters either on an individual basis or for the ben;; fit or 
the population as a whole. In point of fact, nothing w~ 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 Wildlffe has refused to come forth with any evidence or 
justifiable argument for radio implantation deeming such discussion "not 
open for public review: One must question whether this~ agenq• 

___ really has a valid argument supporting its proposed administration or 
.... ra~fio implantati911 or not · 

: ... 
Efecailse of these con~.ems.l strongly urge you to raise your voice in 
advocating for both full disclosure from the U.S. Fish and Wildlife Service 
·and for the use of only absolutely necessary invasive veternary procedures 
that w!ll CLEARLY benefit the otters. Man has caused enough trauma for 
these hapless creatures we must now mitigate the damage done not cause 
further harm. 

----~--· .. -;;:·-:: 

·vour consideration of this position and advocacy for the dignity, safety 
,...----and fr::dom of .1~ese otters is much apprecitated. 

~· sincerelyr-

~-'Q:-s;;n:,r r . n ... 
·r~? ... ~ -~~----
~·paul wunnicke __ ..; 
}.. . ...... ,-..... . . 

:{:.: keoin,~!;i;z, 
:1:.~-~- . 
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6 April 1989 

Oil Spill Response Requirements Related to Marine Mammals 
, 

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

contact with oil and/Or chemical dispersants (most 
J.ikel.y to affect sea otters and fur seal.s that depend 
upon fur to insulate them from cold water) ; 

inbal.ation of fumes as ~olatil.e components of the oil 
evaporate (coul.d cause respiratory distress in al.l 
species); 

di:c:ect in1;1esuion·•of oil ·and dispersants or ingestion of 
oil- or dispersant-contaminated prey rmost.J.ikely to 
affect sea otters that coul.d ingest o~l in the process of 
grooming and eating shellfish from contaminated sbellfish 
beds, baleen whal.es whose food fil.tering bal.een pl.ates 
may be foul.ed ·by o"il and cause J.arge quanitities of oil 
and oil contaminanted food to be ingested, and seal.& and 
sea J.ions that feed on fish that may have become easier to 
catch because oiling affects their ability tc evade 
capture); 

disruption of mother-pup bonds or transport of·toxic 
substances from parent to offsprin<;)" through the mother's 
milk '!I'd. from the skin/fur of an o~led mother (nurs~g 

..• 
·~· 

: .· 
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sea--l-, sea lion, and sea otter pups, and cetacean calves); 
and 

increased vulnerability to predation (aea otters, aea_ 
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 ~ish and shellfish 
that have picked u~ and accumUlated toxic compounds by absorption 
or in~estion of ta1nted prey, starvation due to reduction of food 
suppl>.es, 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 located, cleaned, rehabilitated, 
and held until fit for release e>.ther at the original 
capture sites once the spill is cleaned-up or in new, 
uncont~nated areas~ · 

2. beach, boat, and aerial surveys must be conducted to 
document when, where, end how 1nany animals may have 
been exposed to spilled oil, and how many are killed 
or debilitated by the contact; 

3. c~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 ~osed to oil or d>.spersants 
to document cause of death (this program should be 
initiated immediately and should be continued 
periodicall~ until there is no discernible evidence of 
anthropogen>.c hydrocarbon compounds in tissue samples 
kom animal'S found dead in areas affected ,b~ the spill, 
or in the 111arine food webs of which the Varl.ous 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~ing, handling, 

· cleaning, and rehabilitating o>.led sea otters, sea 
lions, harbor seals 1 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 conta1nmentjclean-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 end 
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 

s. lonc;J-term (five-, ten-, twenty-year) studies must be 
des1gned and carried out to determine: (a) the chronic, 
long-term effects of the spill on various species end 
key components of their habitat: (b) how the s~ill 
affected the demography and reproductive capac1ty of 
the various species; and (c) the manner and rate that 
the affected species and habitats 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., end 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 
rehab1li t11..ting 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 :oderate pressure. 

Cleaning· removes natural a5 well as foreign oils end, 
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 0~ 
oiling and cleaning takes one to two weeks, providing no secondary 
medical problems· develop. This suggests that animals must ba kept 
in warm water holding facilities for one to two weeks before 

·· .... -
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release tO"'-'"ilu;ure a_raasone.ble probability of post-rele.ase 
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 exalllple, 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 :wllat .. proportions of . -
oiled otters are likely to be found, either dead or alive, for 
predicting which animals are or are net 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 sallle tfme 
capturing, cleaning, and rehabilitating as many oiled sea otters 
as possible, the following should be done--

1. aerial and/or boat smrveys should be conducted to 
identify (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 they haul-out on remote 
beaches, do they-ingest sign~ficant quantities of oil 
while grooming, do they reJilain at sea and sink or 
float after death, are they eaten by eagles or killer 
whales (among other things, this is necessary to 
determine where to lock 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 l 

.. 

, 
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'. scientists f-amiliar with the seasonal distribution and 
movements of sea otters in Prince William Sourid should 
be consulted to identify important feeding, resting, _ 
and breeding areas that possibly could be protected by 
deplo~ing oil cont~inment 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): · 

s. 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 apJ?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 may well not be able to handle all the 
animals that are oiled, and it may be useful to have a 
silnilar 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 &XJ?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; 

8. a sufficient number of boats and aircraft should be 
dedicated to searching for, capturing, and transporting 
oiled sea otter~-- (and other marine :ml!lDlD.als and sea 
birds) to designated rehabilitation centers: standard 
procedures should be established for reporting, 
recordin~, and responding to reports of oiled sea otters: 
and possible alternative methods for capturing, handling, 
sedating, cleaning, and caring for oiled otters (and 
other marine mamm•l s) should be evaluated and kept under 
continuing review: 

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

-------- ··-·--"--"""·""''"'"''-"'"··:..· 
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o:f the animals attempt to return to area& where they 
may again be oiled; 

persons with ~irst-hand knowledge of the distribution, 
movements, habitat requirements, and historic range of 
sea otters in Alaska should be consulted to identif~ 
areas suitable for releasing rehabilitated otters (in 
this re~ard, it should be kept in mind that releasin~ 
otters ~ areas already occupied could cause populat1ons 
to be increased above carrying capacity, damage habitat, 
and result in more, rather thari less, sea otter 
mortality) ; -

a veterinary pathologist Should be on site to do 
necro~sies and properly prepare-and preserve specimen _ 
mater1als ~or- 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, i~ needed, to assist 
with rehabilitation e~forts and necropsies; tissue and 
•tomach 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 quali~ied, 
independent laborator1es, 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; 

skulls (or teeth) and reproductive tracts should be 
collected ~rom 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 liistory, 
and reproductive condition o~ the anaals at the time of 
death; 

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 in mortality rate 
and total mortality possibly attributal:lle to the oil 
spill; and 

a planning meeting or workshop--to include outside 
experts as well as marine mammal biologists ~rom the 
Fish and Wildlife service, the National Marine Fisheries 
Service, the Alaska Department of Fish and Game, and the 
Marine Mammal Commission--should be organized and held 
Within the next three to six weeks to (a) identify t;:he 

'· 
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types of studies needed to document the long-term effects 
of the spill en sea o't.t.ers and other marine miunmals 1 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 blul>ber for 
insulation, are less likely to be affected by oiling than are sea 
otters and fur seals which rely on fur for insul.ation. As with 
sea otters, contact with oil may i=itate the-.skin and eyes, and 
inhalation of volatile components may cause respiratory distress 
and death. In addition, odor seems to be the primary means 
whereb::( harbor seal and sea lion females identify 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 PUJi'S may result 
from the ingestion of harmful compounds while nurs=g. J:n · 
addition! aircraft overflights and containment/clean-up operations 
in the v~cinity of pupping and breeding colonies may interfere 
with pupping and breeding, and cause stampedes in which pups may 
be killed or abandoned. Harbor seals, fur seals, and Steller sea 
lions may be affected adversely by eating oil-contaminated prey 
and by reduction of available food suppl~es. 

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

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

l. persons operating helicopters, small planes, end 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 ~ontaminated water and that 
such disturbance is illegal unless it has been 
authorized by the National Marine Fisheries Service as 
necess~ for efforts to assess or =ini=ize the possible 
adverse effects of the spill; 

2. aerial and boat surveys should be conducted to: 

a. identify haul-out areas that have been or may 
·b~ contaminated by spilled oil; 

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

.. ...,... .. 
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b. loca~e- and, as appropriate, capture animals 
that appear to be distressed; and · 

c. observe animals in and near oil contaminated 
areas to deternine 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 (th~s should be done in 
cooperation w1th 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 tha cause or ·· · 

. causes o£ 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 cirCUJn.Stances the animal was found, and shoul.d 
be examined by qualified biologists to determine the 
ages, reproduct~ve history,. and reproductive condition of 
the eni"'"' s·· at""tbe time of death7 

6. beaches near known harbor seal and Steller sea lion 
haul-out and feeding areas sho\lld 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 liens, 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 Wildli£e 
service, the Alaska De.parbnent of Fish and Gma.e, 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 ~als; 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 ofJe~r. :In the s=er, 
significant numbers of humpback whales so may be present. As 
oil moves into the Gulf of Alaska, it could contact a large ______ :_ 
proportion of the eastern Pacific gray-whalepopulation· as gray 
whales migrate through the Gulf to their s=er feeding grounds -in 
the Bering, Chukchi, and Beaufort Seas. 

Experiments with captive bottlenose ao~~;~:a~:~ 
truncatus) suggest that oil contacting the 
ce~aoeans may have only transitory effects as·~r~tati.on 
the skin and eyes. This may be in part because healthy cetaceans 
spend relatively little time at the water surface where they may 
come into contact with ~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 may be baleen 
fouling, ingestion of oil contaminated prey, or reduct1on of 
available food supplies. :In this context, killer whales may be at 
greatest risk because they prey upon seals and sea lions which 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 ~il component~. 

The Prince William Sound oil spill should be used, to the 
gretest extent possible, to verify ~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. aeri_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; 

~M~:t~f{{~ ~ 
I . ·_. ~ ~ -:~.P~.:~~: .. ~~ 
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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 ere altered by oiling: 

c. determine if behavior or apparent effects appear 
related to the quantity or chara.cteristics 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 J?ciss!bi:Lity--exists- o:f either .. 
saving an 1111imal or ga:~.ning ·valuable information, ... 
capture, treat, and/or collect ·sl!llllples 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 he established and, as practicable, 
arrangements should be made for holding, exl!llllining, 
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 aualified laboratories to conduct 
histopathological and toxicoloqical analyses. If 
necessary, blood sl!llllples and t:~.ssue SIU!Iples should he 
collected from live animals and/or a small subset of 
affected animals should be sacrificed to verify tentative 
conclusions- --or liyPOtheses concerninq 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 ;;f they are seen again, 
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 he marked · 
with sequentially numbered tags indicating when, where, 
and under what circumstances the animals were found,. lind 

, ··-. 
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they should-be exa:ined by qualified biologists. to 
determine the ages, reproductive history, and 
reproductive ·conditions of the animals at the tilD.e 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 1 as well as 
on sea otters and other marine mammals. This meeting 
should include outside experts as well as marine mammal 
biol~ists from the National Marine Fisheries Service, 
the F;~.sh and Wildlife Service, the Alaska Department of 
Fish and Game, end the Marine Mammal Commisison. Meeting 
participants should: (a) identify the types of studies 
needed to document the long-term.~ffects of the spill·on· 
cetaceans and other marine mammals; and (b) describe the .. 
time, money, and ~ecial logistic support needed to do 
the necessary studies • 

.. * * * * 
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 1 rehabilitating, and releasing animals that are oiled; 
documentJ.ng the numbers of animals killed and debilitated, now and 
in the future; documenting the cause(&) of death through proper 
necropsies and collection, ~reservat;~.on 1 and examination of 
specimen materials; collectJ.ng and archJ.ving data and information 
in such ways as to :maximize their value in future SJi>ill prevention 
and spill response efforts; and evaluation of contaJ.nment1 clean
up, and mitigation measures to e~fect improved responses 1n the 
future. 

... 
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Or. Frank B. Golley, President 
Or. Dlvid C. Cuffy, Executivl Officer 
Ntitvt8 of Ecology __ ... _ 

· AIIOC:iation tmernationale d'Eaoiogle 
lr'rlernltlonM Verlllnigung fUr Okologll 
A8cciaci6n ntlmaciOnal dt EcoiOgla 

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

DearSira: 

~of Georgia 
Athens, '*'rgia 30602 USA 
«)4.542-25188; twx 41KlDQg1tit; 
FAA 404-542-6040 

13X 89 

I have read with Interest Tho State Federal Natural Rosourcs Damage Assessment Plan for tho 
Exxon Valdez Oil Spill August 1989. As a seabird biologist, and as Chairman of the Seabird 
Spaclalist Group oflUCNIICBP, I have a numbar of comments about the draft that I hope merit 
consideration and may reduce the likelihood of litigation against the Trusteees or of subpeonas 
by Senate subcommittees In the future. 

My primary concerns is the time frame under which the Trustees apparently Intend to act. 
Studies wm conclude on 28 February 1990 (page 25); comments on this draft are due 30 
October, having been extended 30 days from the original date. If studies are Implemented 
immediately after the closing date of the comment period, this leaves four months. I note that 
this happens to be the Alaskan winter during which salmon do not spawn, seabirds do not nest, 
and shorebirds have mostly migrated out of the area. It is Impossible in such a short time and 
under severe winter cond~ions to study these and most other subjects. 

Although H is nowhere stated, I assume that some, but not necessarily all, of the studies have 
already begun and may have run durtng one breeding season. Givan the presence of clean-up 
aews and containment efforts, conditions during the past season wm hardly have been normal. 
Also H will only be after several yeBlS that we can assess survival of salmon or seabirds from 
last yea(s breeding efforts. Year to year variability In populations, repnoduction and growth 
parameten; make H extremely imprudent and scientitically foolhardy to base assessments on a 
single year. 

There is a clear and present need for studies to continue for several years to assess the true. 
impact of the Exxon Valdez accident. This is fair to both Exxon end the UnHed States government. 
If the Trustees restrict operations to a four month winter period or even to the year following 
the spill on 24 March 1989, their data on damage wUI represent 
minima and there wm be a need to extrapolate, based on very wide confidence limits, as to the 
maximum damage that occurred. Such extrapolation will no doubt be sought through the courts. 
This wUI cost taxpayen; mliUons of dollars In legal fees on the government end NGO sides and 
cost consumers millions more In legal fees on the Exxon side. It also may result In the 
judiciary, rather than the Trustees, setting the final damage figures, thus negating the need for 
the Trustees. This In tum will prompt quesUons In Congress as ID the prudent uae of funds by 
the agencies Involved. · 

f .-'I " ( ( 
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I would urge therefore that the Trustees e~lish long-term p~:;;;;-Wlth rigorously defined J ._::c::·o~~--;-;_"·_c_-'_' .·-:----··_-:_-:_·_· ~-:~·:· · 
goals and with realistic termination dates to more accu_ rately assess the damage. I WOJL~ J ------~--~---..!_~ 
urge that the Trustees involve the open scientific community In this wort< as much as pcssib~J '"'7-----

-=~:.u:,::::rs~:.":~':.":S;'~:'de~t";!:..:m'Z::::-:::::~~~we - i '~· i'3'"~~~;;.:} i ;;- '· 
reputation of the aaaeasment, as may happen H outside blcloglsts come In only at the end, as · • 1 ,.<. . 
outside witnesses, whether for NGOS, Exxon or OMS, to evalu~t~-lhe~~~lts. ,_ _ _, · ~._J 

Also I would urge that the Trustees consider novel definitions of I'IIS!Dratlon of habitats and 
populations. Restoration of habitats may nave an eicffiiiiiiJYlargn:asr,eompered to the 111110unt of 
restDratlon achieved. The Trustees may wish to consider blologlcel ~ivale~ qf_ ~~-~en, 
ouch as ocquiring of lmpcrlant aeablrd nesting or aea mammal rooating Ialande cutolde the 
affected area, to enaure pcpulatlona of opecleo that can not be reatonod through human moans In 
the affected areL 

I wish you every success In what Ia obviously an extremely dHficuK sKuatlon. I would be happy 
to be of further assistance or to Identify scientists with expertise who could contribute to 
thorough evaluations. 

Sincerely, 

David Cameron Duffy PH.D. / 
Executive Officer, INTECOL and 
Chairman, Seabird Specialist Group, IUCNIICBP 

oc: Senator W. Fowler 

'::~. ;:-:~c ;:.· "' ... 
i 3 ;o;~0 ; X:. ;;:z, 



Trustee Council 

PO Box 20792 

Junu.u, Alaska 99802 

To whom it may concern; 

John W. Rillstrand 
PO Box 674 
Bomer 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 wi.th aea.lions biting my King Crab bouy~, and 

. ,. 

lost over 30 700 pound pots from them. Now I use aealion 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 Al&skan resident, and cit:Lzen of the United States, my public 

comment on these Marine ~ .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 aicerely hope that our 

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

ocean. 

You have a big responsibility on your heads and 1n 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 acme innovative c~structive 
people manage~nt. The creatures will do just fine. It's u. they've 

got to worry about. Don 1 t make them have to worry about you folks too. 

Thank-you for your kind consideration. 

Sincerely, 

6. 

-

I.J. Z. I 

Co:n. T3o I I;:: I ~· Sort 

I I 
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. MANOMET BIRD OBSERVATORY 
MANOMET, MASSACHUSETTS. 02345 (508) 224-6521 

. -

99802 

In reviewing the Public Review Draft of the Natural Resource 
Damage Assessment and Restoration Strategy Plan {hereafter the 
plan or document) for t:"he 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 

certainly needed, not enough thought was put into them to 
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 
leneral inconsistencies found between the Restoration Plan and 
the proposeQ studies; and the implementation and likelihood that 
these proposed studies will produce any "conclusive" results 

· could :or could not be used to demonstrate an effect of the 
Also, I have included comments relative to other 
found while reading the document which hampered my 

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 
and quantifiable. 

·~f~ . ..:· •··.'\ 
·2~:·The study design ensures high probability ttiat resulting 
will: :be Col').clusi ve. 

is conducted in the moat efficient, cost-

is coordinated with other studies for 

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

·C!~:~~.~~ry'This should provide a basis for determining the extent 
:~ to the entire area affected by the oil spill. There is 

Membcnhip-supponed ~an:h and Edu~tion in Environmental BioiOIY 

··f:··;::;~·lt.:''· ;_:,"':.Gi·!~1!.. 
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evidence outlined in the proposed studies (pages 112-175) 
would indicate that this is nothing more than agency rheto

ric. Aa I examined each proposed study, I never found a statis-
tical plan outlined in any methods section. The authors continu

.. ----,~:... · Al•ly refer to "standardized methods" or "established techniques" 
·-\~~- jArgon .without specifying th~ 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 

1
:;.... .. me'asure differences between areas. 'f~ assume that the differ

f' ~~ e!nces were the result of the oil-spill is statistically and 

. ~:·-~~--bi.olo&ically absurd. It is apparent that such a c"omparison will 
·- ~~ ·.;; produce a ·significant difference between areas; however, these 

-~·:::_ resul ta will likely have nothing to do with the effect or amount 
~~:::;;:_. o.f oilinl but rather to the different biological characteristics 
~~i~7: 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 
·i· .·. and· effect. One will not be able to make a statement as to the 

;;;~:>-. : effect oil had on the variable being measured nor will you be 
~:.g;.--,_·.. able to provide any statement that oiling had no effect. Based 
:;:::-;::·;: . on wh&t we had to review, it is safe to state that the resulting 
-.;;,-... data will be neither quantifiable nor conclusive. On only a fe"' 
-~.:~.: .--. occasions was there any indication that enough thought was put 
·_ .. -~~~ :::; into the stati tis tical methods used in the proposed studies to 
~ ~-9-(:~~~!luce- that level. of veritable results. 

:·;-;::...:_,~a-· ~rth~rmore, the Restoration Plan lP· 27) stated that it 
-_ ;;;: :~ _ ~ould focus on the long-term recovery of the ecosystem yet most 

~- ~nJury w1th a· term~nat~on date of February 28, 1990. The Plan 
states that studies should determine and quantify the .•. rate of 

29). It is sophomoric to think that this can be 
such a time frame . Also, restoration alterna

on returning the damaged elements to "pre-spill'' 

' -i!~~~:~~:~:~:~·; With the exception of relatively clean, oil-free , pre-spill levels of naturally occurring organisms are 
The numbers of seabirds that winter in Prince William 

and the production rates of seabirds, otters or other 

~~i~2~~-~;;•. that were affected by the spill are only a few examples 
pre-spill levels that are unknown. It is unrealistic to 
a_ pre-determined point that was not pre-determined. 

·CO!!I'LAINTS 

The Marine Mammal Studies #l and #2 are based on the ability 
identify inaividual whales. This on its own seems adequate. 

The inadequacy lies in the agency's (NOAA/NMFS) hypothesis that 
the animals which have used PWS in the past but did not return, 
~J'~ron>ma••~hat left PWS, mi&ht be interpreted aa a reault of the 

•r·~~;~.~c,e: the resultin& data will be inconclusive. This 
0 absence evaluation and the interpretation of this evalu-

d~:,o:~.;~~:~~~tely inappropriate procedure to determine wheth
shift in whale distribution was spill related 

a more natural phenomenon, i.e. prey re-diatri
whale-focused studies should be conducted concur

+'~~'f'~~ other proposed studies, i.e. Fish/Shellfish Studies V 
MANOMEr BIRD OBSER.VATOitY 

. ---·--- '=""""' 
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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 
Hammal 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 ori killer whales will 
be possible within the framework of this stUdy. 

Finally, there are many studies which are being conducted] b. 
different agencies that could be combined, i.e. humpback studies 
{p. 113) and herring studies (p. 75). Because the level of 
interagenc~· cooperati'\•e 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 glarJ 
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. 

Seabird Studies 

MANOMET BIP.D OBSERVATORY 

r; •. ,..; .......... 

Com. Topic Issue SU«. t 3 
Sort 

0/60 ;2 

Com. Topic Issue SIJ«. Sort 7 5" {)JOO ~ 



Trustee Council 

Juneau Alaska 99802 

Mrs. Nancy Rott 
Box 1428 
Hnmer 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 vill reconsider your Animal studies on 

Marine Mammals. Please don't use them to gain coney~ 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 

I nov feel helpless again to help ~ese poor creatures who are at our mercy. 

Ibeg you people to please le~he~ animals recuperate and get back to some 

aemblence of their normal life. It's beim so hard on us on land with our 

lives being turned Upside down, We couldn 1 t imagine how horible it must have 

been and might be for these creatures. 

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

of the sea. Compassion ia •omethiug to be proud of and to honour. 

Respectfully yours, 

~~\~ 

Com. 

ITrol/0~ 
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Mrs. Nancy ltott 
Box 1428 
Homer Alaska 
99603 

33. 
Tr1"a1:ee Council 

Alaska 99802 

I am a fisherwomen up here in Alaska. I travel alot in ¥askan 

I see beautiful rafts of sea otters, seals, sealions, and all the 

lovely sea creatures from Sitka up to Norton Sound. 

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

than they have already been through bec,uae of the 

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 

cs"ff••r••d so much. 

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

everybody know that it is very fmportant that they notify you when 

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

[••~!•l••• from them? 

I have felt so helpless through this whole devistating oil spill 

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

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

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

being turned upside down, We couldn't ~gine how horible it must have 

and might be for these creatures. 

Plea.se do a kinder form of reseach for these very special creatures 

sea. Compassion is S0111e:thing to be proud of and to honour. 

Respectfully yours, 

"~\~ 
111~-~ 
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· not been undertaken as proposed. If correct, this is a serious problem; immediate J 
commencement of data collection is imperative. 

E. Bird Studies ··· 

After review of the sketchy stndy descriptions, the Environmental Groups are · 
extremely concerned that all injuries to all bird species poteru:ially affected by the ~ 
Y;WJg spill will not be determined, and that the nawral resource damage assessment 
will seriously undervalue the injury to birds caused by the spilL 

L Lack or Detail ..... 

As with all the proposed stndies, the one- or two-page summary of each study is 
grossly insufficient for an undemanq of what actions are actuallY contemplated, or to 
allow for meaningful analysis of the stndies' effectiveness in determining short- and long-
term inilllY to birds. Since few details are provided about sarnpling or analysis. . ..... . 
methodology, no conclusions can be reached about the stalistical significance of data 
collected. Since the geographic scope of the stndies is not described, we cannot evaluate 
whether injury to. birds will be a•sessed for all areas potentially affected by the oil spilL 
Further, the "control areas• are not identified, making it impossible to determine 
whether they are in fact comparable to the oiled areas under study, and whether they 
will produce the most reliable comparative data. We have been denied access to data 
collected in 1989 or to information on the extent and quality of existing baseline data 
and the variability between years, making it difficult to review whether sampling 
protocols or injury determination methods are adequate to document injury. 

2. Arbitraly Feb111BIY 1m Deadline 

The arbitrary February 1990 stndy ·termination date is incompatible with the 
objectives of many of the bird stndies. The Environmental Groups are surprised to see 
that studies originally designed to cnend from 3-5 years have all been reduced to 10-
month projects. It is difficult to imagine how the Trustees can make this proposal with 
a straight face. Ten·month studies, ending only a few months before the nett spring 
migration influx or reproduction season. cannot gather enough data to draw reliable 
conclusions on migratory pa~ population reduction or recovery, reproductive 
snccess, or surviVal rates, all purported objectives of many of the 14 bird studies. For 
example, we have learned that gl.ancous-winged gulls sustained high mortality among the 
subadnlt population. This mortillity would have a big impact on breeding, but would not 
be discemable if the stndy ended after the 1989 breeding season. In addition, many of 
the beaches that birds use as staging areas are still heavily oiled, possibly resultliJi in 
additional short-term behavior changes during 1990. These natnral resource injuries are 
all critical to a complete natnral resource damage assessment, and will not be studied 
under the current approach. 

The February 1990 tennination date is also of great concern because of the 
potential incompleteness of the data actually collected in 1989. It is our understanding 
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· that some of the projects were begun m.a.ay months after the anticipated s:tarting date 
and data collection remains incomplete. FJeld stadies fil1990 and beyond are theref~re 
especially importan!, to develop adequate evidence that will demonstrate the connection 
between the oil spill and the long-term injuries. 

3, Limited Delinltion or IDjmy to Birds 

The nature of the injuries to birds addressed in the draft assessment plan is Jar 
too limited, and does not even follow the provisions of 43 C.F .R. 11.62(£)(1), referenced 
in the draft plan as the guideline for injmy determination for birds. The bird srudies 
focus almost exclnsively on lethal impacts. Carcass counts (death) are included for 
virtually all species to be stadied. Reproductive effectS are included for only selected 
species (~ bald eagles and peregrine falcons), posStbly selected because of their 
emotional appeal to humans Swdies that document the efficiency of the carcass 
recovecy efforts - which likely are far Jess than 10% - should be a high priority. 
Apparently not included in the bird studies are dise¥c, )!eh~vi9_~ ahnormJilities, cancer, . 
genetic mutations, other physiological m.alfunctions, or physical deformations. All 
injuries to birds, including those llSled in 43 c.F .R. ·11.62(£)(1) should be studied and 
included in futllre restoration plans. 

The Environmental Groups are encouraged that the acceptance criteria found in 
the federal regulations are not mentioned in the draft assessment plan. Again, we urge 
the TruStees not to tie their hands with these overly rigid, often impOSStble to comply 
with, scientifically unfounded, acceptance criteria. We suggest that the Trustees use the 
traditional ton law causation standard. ~. Restatement 2d of Tons, §431 (1965) 
(showing that it is more likely than not that the defendant's 'conduct is a substantial 
factor in bringing ahout the harm"). · 

4, Lack or Coordination Between Bird IDjmy Assessment Stndies, 
Economic Value Studies and Restoration Planning 

Each of the bird stndies is descnbed. as an input into one or more of the three 
contingent valuation economic studies; =ely, Economic Stodies Nos. 5-7 measuring 
recreational, subsistence and intrinsic values. It is not clear, however, how the economic 
stodies will consider the injnrr, to l;l.irds doeumented.in a stlldy using an indicator species. 
The economic value must be Calculated for each bird species injured, as eXtrapolated 
from the indicator species data. 

Economic'valne stndies are not the only use that should be made of the study 
results documenting iniUIJ to birds. The study results are critical for development of the 
reStoration plan, yet no coordination for that effort is discussed- Restoration plans must 
also address all bird species for which the indicator species study do=ted injUIJ. 
The plan does not identify the larger group of species represented by the indicator 
species. Finally, these bird injmy studies must be used as an input to calculate 
restoration costs, a statutorily-mandated measure of damages. 
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There are multiple restoration options for injuries to birds resulting from the 
Exxon Valdez spill RestOration of populations in many oiled areas may not be 
successful because of introduced predators, such as the aretic fox. The Environmental 
Groups urge .. the..TrusteeS to consider alternative restoration measures, such as 
enhancement of other populations of the same species in other areas, or protection of 
new habitat for the injured species. · 

We mention only a few possibilities of equivalent resources for the Trustees' 
consideration. The Trustees could obtain title or conservation easemems to land that 
serves as ovetwintering or 5t2ging areas for injured species. They could purchase 
commercial development rights for critical habitat areas, and logging rights in the 
Chugach National Forest, ~ Chugach Corp. holdings on Montague Island). They 
could obtain conservation easements for large stands in Mad.eOO. Harbor or Panon Bay 
that provide habitat for nesting marbled murrelets and ttee·nesiing ducks such as 
merganser.;. Similar oppol'tiiiJities should be investigated in Southeast Alaska. The 
numeroUs private land holdings throughout Prince William Sound should be reviewed 
for their .importance as wildlife habitat, and title purchased or conservation easements 
obtained to protect the habitat. · · · · · ·· · · · ' · · · 

Another option is to buy bad: the oil and gas development leases in Bristol Bay. 
While these options are not "tit for tat" replacement of the Prince William Sound 
resource or restoration of the damage caused by the won Valdez oil, they are 
measures that can serve to decrease the cumulative (even synergistic) impacts of past 
and future threats to the affected bird populations from human activities such as oil 
spills. They can therefore provide long-term benefit to the natural resources injured as 
a result of the Exxon Valdez spilL 

s. Missina Stndies 

A nwnber of important groups of.birds have not been included in the planned 
studies. Hardest hit of all seabirds were the Barren Island murres. Except in general 
abundance and distnbution surveys, murres have been excluded. In addition, the draft 
plan does not include studies on cormorants or loons, despite earlier plans to do so. 
Finally, soft-substrate shorebirds should be examined west of Prince William Sound. 
Impacts on these shorebirds and on their prey in soft substrates could be significant. 
Studies must be undertaken to estimate the jmpacts. of the spili on these species, or the 
assessment will-$ignificant!r ttnderValue the spill's impacts on birds. 

Bird Stndy l: Beached Bird Snrveys 

Objectives A and B should integrate data collected by Exxon capture boats to the 
extent they are determined to be reliable. This may be the intent, but it is not clear 
from the project description whether the study will rely solely on data collected by the 
USFWS and ADF&G. 

Beach surveys were particularly intensive in 1989. How does the effort of 1989 
compare with the effort of previoas surveys conducted from 1m to 1988? Is there 
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·adequate infon:oation on the effort to draw aCCUiate conclusiocs from post-spill survey J 
data. as stated in Objective D? 

A single-season of observatiocs immediately after the spill will be Inadequate to 
meet Objective E. -· . 

7. Bird Study l: Migratory Bird Stli"''eys 

How soon after the spill were migratoey bird surveys initiated? Tuning is q::(tical. 
Without more information on the surveys already completed, it is difficult to determine 
whether Objective A can be met adequately. How has the study intev.ued the impacts 
of cx:eanographic factors that may have affected seabird distribution and abundance in 
1989? How good are the baseline data to be used in Objective B? 

. It will not be possible to determine recovery rates (Objective C) after a single 
breeding season. Moreover, such population impacts cannot be determined until the 
birds hatched in 1989 retUrn to breed. As many ~ci.es. of .~il:.ds _have. \lel;eyed . . ...... . 
reproduction, it will be some years before recoveey rates can be assessed adequately. . . 
Has the study design taken into account the possibillty that age of first breeding will be 
affected if a large proportion of adults died in 1989? 

8. Bird Study 3: Seabird Colony Stndies 

A 1990 survey is essential to determine deelines in seabird numbers (Objective 
A). Not only is it important to examine numbers of remrning birds, but because 1989 
was an aberrant breeding year, a second year is neeessazy. Is the only control the lack 
of oillng a! a nesting colony? Aren't there other factors thai. must be taken into account 
to make certain that unoi!ed sites serve as adequate controls, such as beach profiles and 
colony size? 

Objective B should be rnessed and should be as creative as possible. Possible 
strategies for restoring populatiocs should included habitat acquisition and protection, 
predalor comro~ and minimizing the impacts on seabirds from fisheries. Restoration 
should not be limited to those colonies that were directly affected by the spill, but 
should be expanded to include restoration or protection of other colonies of the same 
species. 

9. Bird Stud;r 4: Bald Eagles 

The decline or recoveey of bald eagles cannot be measured after a single year. In 
addition, Objective A aims to determine a ~ of change. Is there a known rate from 
historical data? If not, it will not be possible to determine how the oil spill affected that 
rate of population change. 

Because of the lack of infonnation about the progress of the study, it is difficult 
to judge whether additional years are neeessaey to achieve some of the other objectives. 
For example, was productivity measured in oiled and unoiled areas during 1989 

40 

·. 

Co:J.. 

Co::. 



-(Objective B)? Were data from the Exxon Eagle Team integrated to the extent those ~ 
. data are determined to be reliable? To evaluate oil-related winter mortality, the study 

proposes to fit®. eagles with transmitters. Was this done already? lf not, what sorts of 
data will be used to measure.winter survival? Are Exxon Eagle Team data valid and 
available for Objective F? · · 

10. Bird Study 5: Peregrine Falcons 

A 1990 SUIVey will be required to complete this study. It is our understandillg J 
that there were no peregrines occupying breeding sites in Prince William Sound in 1989, 
which simply would preclude accomplishing Objectives B and C for that area. 

lL Bird Study 6: Marbled Mnrrelets . 

car 1..;; ;ee~~;~:~:~~~et~~~:e~~iJ:!,~es.!;;:r~ci'dJ ... I ~o: i '~cc/ i~""':!: o.:~-:-_;-: : ' ; 
pre-spill data for all of the areas to be surveyed? · · · · · · · · · · · · · · · · · .. : ·f "'•· '· 1 .. /ort>O . · J I ; 

I.Z. Bird Study 7: Fork-tailed Storm Pettels 

We are concerned that the methods planned (but not stated in the proposal) to 
assess Objective B are not adequate. We understand that the field work was to consist 
of 2·3 weeks during the incubation period to find active nests, and 2-3 weeks late in the 
nestling period to check reproductive success. If this indeed is the schedule to be 
followed, the study may not yield imponant information on the percentage of eggs that 
failed to batch and why. Although hatching success will be monitored and addled eggs 
will be collected, the study should lliso attempt to determine whether eggs failed to 
hatch because they were addled, infenile, abandoned, or contaminated. Likewise, the 
methods should include determining the proportion of nestlings that fail to fledge and 
why. The amount of fat reserves is apparently critical in determining whether a young 
bird leaves the nest or survives after fledging. The study should address whether the 
birds fall to fledge because they didn't have sufficient fat reserves, were abandoned, 
were oiled or fed contaminated food. Establishing the causal link between reproductive 
failure and oil pollution is key, to the extent it is possible. 

The study- should be coii!inued beyond 1989 and should be e:<panded 
geographically to get better results on the persistence of crude oil in the environment. 
Because storm petrels breed from Prince William Sound to the Aleutians, continued and 
more widespread sampling of these colonies would enable better monitoring of the 
persistence of oil. · 

13. Bird Study 8: Black-legged Kittiwakes 

1989 appears to have been a particularly poor year for kittiwake reproductive 1 
success. Special care must be taken to seek to document impacts that can be attributed 
to the oil spilL Will all 26 sites be monitored? If not, how will control sites be 
selected? Although Objective C will involve analyzing petroleum contamination of eggs, 
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the srudy should examine the pereemage of eggs that failed to hatch and determine why. j' 
'The proposal states that contaminated adults may not feed their chicks. Will the srudy 
assess the inipactS on chicks from inadequate food supply as separate from contaminated 
food? 

14. Bird Smdy .,. Pigeon GuiUemots 

Although guillemots can provide good data on local oil conditions in Prince 
William Sound, this study cannot claint to "represent puffins, auldets, and murres," as 
puffins and mnrres breed largely in other areas, and therefore this assumption could . 
lead to a significant underestimation of impacts on other species. 

It is unclear how colony areas will be "surveyed for degree of oiling," as 
guillemots are black and enema! oiling will be difficult to assess. 

IS. Bird Stndy 10: Glancons-winJ:ed GnUs . 

Becanse of the distance of Egg Island from the major impacts of the-spill, a study·· :., . ;: •.o..·- ••. - .•..... • · . ~" ., 
of this colony may not provide the most comprehensive data possible. Impacts from . . I Co~; ~. "·>-· •

1

- "-- .. o • "-- • : ...., l' . 

oiling are most likely to be seen among immature gulls, which tend to stray from the _ 10 o i :;:, / ']a:J! I '- _ 
colony. Adults are more likely to remain in the vicinity of the colony. It is our · 
understanding" that a big loss in the subadult population has aiready been observed. 
This poinrs to the need to continue this study, and others, beyond 1989. The impacts on 
the subadult population will not have appeared as an impact on reproductive suceess in 
1989. 

16. Bird Study 11: Sea Ducks 

We understand that funding for this study was not released until quite recently. 
This is unfonunate because it may have precluded gathering of data on birds that 
Summer in the Sound and around Kodiak, when oil contamination would have been 
greatest. Nonetheless, it can provide valuable data because it is one of the few smdies 
that focuses on over-wintering birds, The February deadline will have to be extended in 
order to complete contaminant analysis on samples taken this winter. 

17. Bird Study 12: Rocky Intertidal Shorebirds 

We understand that studies fat shorebirds were not initiated until mid-June. This 
is too late to have provided certain information needed to assure fulfillment of many of 
the study's objectives, and therefore this study may significantly underestimate the spill's 
impacts on affected species. This study excludes surfbirds, which do not nest in the 
Bering Sea, from Objective G. ImpactS on shorebirds from contaminated prey could be 
felt for years, and the smdy nmst continue beyond 1989. 
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18. Bird Stndy 13: Passerlnes 

Wt: undt:mand that as of mid-Septt:mber, the passerine study had not been 
initiated. Alth_<>J!81;1 some species are year-round residents, much information from the 
critical period following the spill has bet:n lost. Although information on St:COndary 
contamination would be valuable, the samples may be of limited USt:ful.ness if they have 
not already bun collected. This study must be salvaged by intensive monitoring and 
data collection next year, and by researching any available baseline data. 

19. Bird Stndy 14: E!fects or Exposme to Oil 

There is not enough information in this proposal to understand what •devise and 
irnplemt:nt laboratocy or field expet:Ynems• means. However, tht: budget alan<: 
precludes significant experimental'work on the effects of oil. The budget may not even 
be adequatt: to cover Objective A (literature review). Laboratocy and field studies easily 
require in excess of $100,000 to be carried out properly. This budgt:t is a gross 
undert:Stirnate for literature review and actual experimt:ntation. 

F. Teclmlcal Services 

The tt:chnical serv.ic:es stUdies are the linchpin of the entire narural rt:saurce 
damagt: asst:SSment. The credlbility and defensibility of the Exxon Valdez ass=ent 
will dept:nd in large part on the atent of sampling and the validity of sample analyst:S. 
Maay economic value studies, regardless bow sophisticated and well-designed, could 
result in undervaluations if the input data (injury determinations) are inaccurate or 
inadequate. Likewise, the conclusions about injucy to spt:Cific rt:saurces will only be as 
reliablt: as the data (~ tissue samples and necropsit:S) supporting it. 

The snc=s of the technical services studit:S is a function of both number of 
samples analyzed and the level of timely analysis. The Environmental GToups are 
extremely concerned that the budgets proposed for Technical Services Studies 1 and 2 
appear to be grossly inadequatt: to document the full extent of the injucy to the Prince 
William Sound rt:saurces in a scientifically acceptable or legally supportable manner. 
Our concern is aggravated by recem Trustt:e actions lintiting r=chers to submission 
of tt:n tissue samples each for timely hydrocarbon analysis. Exxon has been actively 
collecting samples since the spill, and will undoubtedly continue to do so in an effon to 
demons~e that injuries confitmed·are not related to the Exxpn Valdez oil spill The 
Trustees risk failnre in court if they have insufficient or incomplete evidence of injucy 
and cannot tie the injuries to the oil spill 

The unlverse of potential samples to be taken and analyzed is enormous. 
Hundreds of miles of beaches have been oned by the spill Over 1000 square miles of 
seawater and sediments have bet:n contaminated. It is estimated that over 34,000 bird, 
1,000 sea otter and 12 whale carcasses have bet:n found since the spill Representative 
samples of just the existing storehouse would greatly exceed the limited tt:chnical 
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services budgets provided. If. as the Environmental Groups have demanded, all studies lj 
continue into future years, greatly iocreased budgets should be provided to assure that 
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Trust .... Counc:il 
Box 20892 
.Jur•eau, Alaska '39702 

Sr-eet i ngs, 

Nel"•ey .J. Hill strand 
~.D.Box 674 · 
Horner, Alaska 

Resc•urett Dardape Ass~ssrnertt P1a'"t .trrd t-esto:l"'atlOYt stratesy .YOT" • 
tne Exxon Valde: otl soil~ e~e +ully JUstiTied sei~iTie•llyJ 

I have tO questiOl"• whether stucies il"1 this DT'"~~t Natura]>· 

and ar• c-Ol"tSi&ter.t with the uJ.'t1Met.- ob .. tecttve ef' r•stor•tion J.--...L...;;..,;-L:....;;;..J.:;..;;.:.,J._:::__J 
r:.f tt"te ec-c•logy of the afTectea area;o:;. . ·"ftl 

M~:r:-ir1e Ma:nmltl3 st-.~.oy t .. uMb~r 6 wil.l not" 1dentify l .r. 
;:.o-eemt1a.! altel"'Tt&tive tne"thod-A anc st'l"'ategie$ f?.Y" 't"'e!S:tora"t.ion o:f 
lc•E."::: t.l£1:". HC:•W t:o VC•U r"'I!!'O.'tC•Y'Qo t•tpl,.ee Or" I\C~Ul'Y'"2' thtt e-quivalent 
c·f the' camaqed resourees l"•arne-ly tne Slea Otte,.... C•r• we 
.. eet.~rate!y state thl\t this proposed Sea ~ter researeh aoes 
not .:rr• its own cause il'"t.JUY")' and darne.ge to Vl!'r')' nearly the same 
,.,umoer oT Sea Otters. •• were found dead o~"c the beeehes 'f'I""'''ft 
th~ oil soill~ To r-elease a1"1 anirnal baek into the wild with ..-
'fc••.tr ~-.~ostf\Yttial b.leeding WC•unc::~; co~"•Stitutes inJUYY urlde-r. any 
gu::.s~ of JUSt:tfic:atlOTI put for~'M by 'tnts type of inv~sive 
re-search. 

'!"his proposed o::.po\'"""tur,isttc so;uay will ba taking 
•cvrJ~•t..,ge of rtt"CupeY"a.tir.g St:a. Otters ire eobvic•usly irnp•ctRd 
~.r&c..s u~tn little regaY"d 'for pr"iTic::ipals or eoY.sequenees. 

Bc•at ar1d airer-aft surv~y• fOY" popula.tiOT"• eetimates 
~.lo,..•r: w::..~n Pu.o ratio c:ouTTtso to measure p'I'"'Odu~tivity, ana 
r:c-t:·'!-;..r.'£1E!t perforMed c•r1 cal""c:asses four1d to aeterrniY;IIt cause 
r..•f ce;;.~!-1 ~.re eommendao:te~ t.ut tc• eaoture, e-rug, tlou:lle tag 
t;;;•R ::.l•:•{.•c,! 5&UipleS! M1lo< f"•31:tO;;e~, Y.lS£-Y"I!<! fi-t blC:•PSleE., 

r;~r,l!<'r' -=i o::~ue biop-sies, 1 YI,Jec-4; 1 ~VIi' o-cters w1.tl"' subcutaneous 
~r-0!..-.~~!:•"l"'F!":E't' e:""tios. ·a.rrc in~.truM&l"•C 'C~te!f.e ar•:lrrta!s witn trar,srtlitt..,...s. 
Cr:<':!"S 1""•-:<'t 'tak.e into e0t"'sioer&.1iinl"• tne rr•or&l c:IUt)' aroo obligation 
C•'f thE F,s ... and t..iJdiite s.~vic.a- dr.lty ·t:o :::IIY'Otect the l""eSOUY"t:e 
el"to rna!Y•"Ca~rc tneneal1ih and $1;aDJ.lJ.ty of tr,e rnar1ne ecosyst~. 
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~(Jifi~;~'.B .••: \'; ;~;,·: 
Alaskan Wlld Animal Rehab111tatlon • ~-· ~ .,:.; 

1'1r. ·-'Nm !•Jr-ner, Director U.S.F.W.S. 
Washington D.C. 

Greetings, 

Nancy J. H11lstrand 
P.O.Box 674 
Homer Alaska 99603 

Pursuant to the Marine Mammal Protection Act of 1972, 16 U.S. C. 
136:-1407 <as amended), and the promulgated regulations therein, I have 
to scrutinize the U.S. Fish and Wildlife research center's applica-tion for 
sc:~nt;fii: research permit appl1cation, f11e No, ~R.T 7<1Q;iQ_2... . _ 

;n accord w1th 16 U. S.C. 1373, REGULATIONS ON TAKING OF MARINE 
r-1Al~l"<ALS, th1s states that" taking ... will be consistent wtth the purposes 
anc oollc1es set fortn in section 2 of this act." 16 U.S. C. 1361 (6) states 
"1·1arme Mammals have proven themselves to be resources of great 
:nte~~.atlonal significance,esthetic and recreational as well as economic, 
ar.o ;: :s :n~ sense of the congress that they should be protected and 
.;.r;o-Jrage~ 'o the greatest extent feasible commensurate with sound 
; .. :;:::;~:of resource management ana that the PRIMARY OBJECTIVE of their · 
r;,ar,age:o.~r.~ should be to maintain the health and stability of the marine 

7r.~ P<0C•0Sea Draft Natural Resource Damage Assessment Plan and 
::~::·:.ratiOn Strategy for the Exxon Valdez on sp111 describe· the studies 
:~.a: w:;; be used to investigate the extent of natural resource Injuries 
ar,c .~; ~r.e corresponamg damages to be sought from the potentially 
responsible part1es, mcluding the costs of restoring, replacing, or 
acou<ring the egutvalent of.those fnjure·d resources: <see Federal Register 
'J.;.:urne 54, No. 156). Can we accurately state that this proposec Sea Otter 
::•-erma for scientific research does not on tts owl) cause Injury and 
dan·.age to very nearly the same number of Sea Otters as were found dead 
on tr.e beaches from the oil spill? To release an animal back Into the w11d 
w;rn !our substantial bleeding wounds constitutes Injury under any guise 
oi JUStification put forth by this permit. • 

-:-~.~ loss of the Sea Otters' lives cannot be restored or replaced. Any l· 
~arr.ages needing to be restored or replaced should pertain to_ the "health. 
and s:abil ;ty ofthe .marine ecosystem" ( 16 u. S .. C. 1361 (6) l, • 1 
~on;~quent:y the intertidal and nearshore subtidal habitats, and the . 1 
::.er;:~.:c organtsms used by Sea Otters as food. Research on the persistence \ 
of 011 in these habitats w111 provide substantial evidence with regard to ·\· 
effects of the otl sp111 on the Sea Otter. ___, . · 
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~~qulation 16 u.s. c. 1374 .sec. 104. Ccl ( 1l states that any person 
;:utr:c.r;zed to take or import a Marine Mammal for purposes of sc1ent1f1c 
~~search, public display, or enhancing the survival or recovery of a 
spec;es or stock shall furnish to the secretary a report on ALL 
ACT:VITIES carried out by him pursuant to that authority. For example 1s 
tru;re a clause to state that research be suspended If say two animals die 
durmg research procedures. All act1v1t1es have not been reported. We 
r.eec more specifics. This appllcation does not show detail of design .. 
T~.er.;, are many questions left unanswered. Due to the. lack of coordination 
oo:~wn by-the conduct of the !'ish and Wildlife Service In the handling of 
Sea ;)tters while In captivity from the oil spill, 1 s-tress-the importance of 
scruttmzing this permit. 

P.eg•JlatiQn 16 u.s. c. 1374 Sec. 104. C3l A permit may be Issued for 
5c;entific research purposes only to an applicant which submits with tts 
;:;er-r,-;;t app!;cat10n ;nformation Indicating that the taking is re_qu1red to 
i•;r,•,er a bona fide scientific purpose and does not involve unnecessary ~ 
a•;p;lcation of research. First, I question the validity of bona ftde research 
and secoM, there are ongoing studies of telemetry going on right now, · 
which constitutes duplication of research. These questions need to be · : ----addressed. 

Has the applicant demonstrated to the Secretary that the taking of 
tr.e::.e Marine Mammals under such a permit is consistent with this Act and 
the appitcable regulations? 

P.~garoing the 300 dependent pups, In the past there has been some_ 
trout•le to tnese individuals due to the transmitters being Implanted. We 
~C• r .. :,t have enough mformaj:ion.1o prove that these transmitters are safe 
-:-· ·-ave long term effects on th;s age group of individual. We must look 
"._.:-::·:e' :n:·~ en is. Also It 1s unclear. whether the mothers of the 300 
.:e'·~:·:·~~nt P'-'PS are part of the 650 to be captured· or an additional 300 
.. ,,,~:-:!er.t;::· captures whtch would take the number of Sea Otters 
:r;.;•a-:tec t:y thts study up to 950 animals. Mothers and pups caught 
cog~:!'l~r can get so entangled as to cause strangulation, or crushing. Nets 
••av~ had to be cut away from the ·entangled animals during capture. 

A.r,:ma1s ;mpacted by this study may be in bonded groups or pairs and 
~:'\f stress mvolved _in preakmg up bonded pairs ts· considerable as 
·::loc:.:rnented 1n records taken during captivity at the rehab111tatlon 
:ac::;c;es This problem is not addressed In this app11catlon. 
S;x oifferer.t drugs are used in this study. Animals have died from the 
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error. both of which are possibilities in a study of this magnitude. 
vi~ are already having some of our equinoxial storms, otters are. in a 

':r;;~,s::;oro period of weaning and instructing pups for independence, 
~r•':frm9 ir.~o the matmg season, and preparing for Winter. To impact and 
w€-oo(€'!"; them at this time with chase, capture, surgery and excessive 
~.anc!mg will disrupt a crucial stage of their life stage history. 

:: ;s stated in the application that harrassment is· not applicable·. · 
-r,;s oermit to conduct these actlvities is continual harrassment of these 
am;-;1als. tangle nets can be very dangerous, and there is the possibility of 
;~,a·~verter.tlv entangling other species of animals; the blood drawing, 
extraction-of teeth, surgertes, and punching of 1/4 inch holes in the 
fl<PJ:·ers for tags is extremely invasive and painfui to them:'t>o.we.know 
t>.e ;mpact o: oil on open wounds? Fish and Wildlife has proved through the 
capture process that they will harrass indlvlduals by chasing them 
contmually over periods of over a month. This has been documented by 
E><xor. employees who were working on the outer coast beaches. and were 
o0traged at tne conduct of the Fish and Wildlife capture crews during the 
-:apt•;re operations. 

-:-r,ese procedures also cause stress which in turn may cause intestinal 
ulc:o:rs. mflamed mouth lesions, pneumonia, shock and exhausted adrenal 
~;a~;C5 as was documented through the capture rehabilitation program. 
~iucn of the additional excessive handllng in the rehabilitation centers 
w:::. ar, added impact on the health of the "rescued" animals. It is certain 
:~.a: a r.urr,t•er of animals died in those centers from this additional impact 
·X·~~~ ;:;-,e gu;se of the oil impact, but in ·reality it was due to poor design 
·~~ rn.-a;cal protocol which evolved at the whim of the Fish and Wild11fe· 
s~rv1ce and Vete'=.inarian staU. . •. 

~)u€' to these inconsistencies and lack of regard of these animals in 
c::;:ti\'lW, : ~uestion the competence of a continua.tion of this type of 
ac~:·.-:ty. W;thout an unbiased professional Epidemiologist and 
Sta:istlcian to thoroughly analyze and scrutinize this program to assess 
tr.e vand1ty and design of this permit, 1 do not feel that th1s perm1t should 
be granted. 

: feel tha~ the magnitude and circumstances of this scient1fic-tesearch 
d"s~~·,es a public he.llring, and that the pub11c comment period needs to be 
~-<tE>nced at least two weeks, if not until Sept 30th, to remain consistent ~ 
w;:~. ;;r,e pwblic comment time frame of the proposed Draft Natural 
;:;:.;-seou~ce Damage Assessment Plan's <Federal Register Volume 54, No. 
: 56l I also request that the public hearings be held in the Alaskan towns 
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v1!lages and cities affected by the Valdez oil Spill. 
.-·~~2~~-

: appreciate your concern in this matter and 1 am looking forward to 
hear:ng from you soon. 

. . .. . 

Sincerely, With Kind Regards, 

ff~J~~ 
Nancy J. Hill strand, Director 
Kachemak otter Facility 

' 
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D:~~:tor, Fish and W11dlife Service 
~~r . .John Turner 
Office of Management Author1ty 
3.:.: .. · 3507 
,or::ngton, V/>.. 22203-3507 
:.-:.ar Sir,_ 

Dorr.;n;on, as described m Websters new. wor.ld.dictionary states: 
:<-~:~-;~power to ~wle; sovere1gnty. 

.:: .. 

-:-~.~ Dor:,;nion of governm~nt l"las rwle or power over the people, imagine 
·: -~,~~.:- c,a.:: t•een a nwclear '")wer plant explosion, and radiation had been 
~,,-,-,-,:t.:-c ,.vera 200 sauar~ mil~ area, and a certain .faction of this 
;.;.,-~·c,rr,~~., wM had been desiqnated the protectors of the people. This 
;~:-.. ;. :i :r • .;- qovernmer,t, oec;ded to do exper;menta'.:ion over lts people to 
~~;: ··:-r ,,,.;- effect5 of the rao:at;o:~ over an 8 year per1od. The people had 
:-.;-~-- :-a.:!·, t-urned by tr.1s a:1d were h;ghiy ;mpacted mternally as well as · 
-:--~~~-:·.a;~-~. 7:--t€lr garcens ar •. j llVe stoc~: wert- contammated by radiation so 
+ -:-:-, wna~ ~:-~~Y ate v/a:, :·:-··;,: Durmg the f~rst s1x months following this 
~.·;:-;:.:.;.:- :"",.:··Jsan•:IS tJf P~·:·~·;.:: dieO, :-rrothers and fatn€-rs watched their 
:· : :~~r, ·=•~- Chilaren were a~·andoned by their d~ao mothers and left to 
o:::··.'~ ':-~~a:~. N~;gnbour:. watcned e~ch other suffer and or die in great 
;·~::""· anc :.uffenng. 

:"'·cg:r.~ :r.at the government decided to do experimentation over these 
:-~:-::~ ·.·:~,;~~ tr.ey w~re st:H JuEt barely recovering yet doing the best they 
::. ·.:: :-:· r,;ga:n some sembl~nce of normalcy even though the disaster was 
::··: ;.J,. ;r,g close around tr.em. lm~gine if the government decided to 
·--o.->·~r:ar.:~y capture womer. agamst their will while they were out 
;<":-:~rv :~.-=';:.p;ng ar.o snatcn~d the chlldren off the playgrounds whfle 
: .. ~ .. ,_.,.:''"'.:'s were watcn;ng and sceaming to them in horror whfle the 
:·.-·.::r~r. :rv<:c out. to them for helv. The mothers would be captured and 
·,;;.:~:::;;,,;.: :rvm protecting tl'telr·young, one of the most powerful instincts 
· ;·.: .. ,r. :c. :·;,ar, or beast. to watch the barbanc, painful treatment their 
:'" :;,r:ng w•)u1d go th:ougr, Tn1s government whO had decided on 1ts own 
:: .:· ,~ t~:~ aefmition of dommion to mean unlimited non restrictive pow~ 
,.: : ·.; .. :~-:--: with any type of behav10r 1t deemed necessary. This · 
;-: -~~~,rnH,: wM was designated the protector and was thus named after 
:r.~ ~-,;•:oPle. ThiS government whO were paid to be the guardian over the 
•·~':• :~ 7r,;s certair, fact;on of the government decided on a certain 
:-~-:~ntage -:of the population to be their victims. Half would be dependent 
::·.:'~~,;;, w;,c:o needed to be clothed fed protected and taught the ways of 

"·' 
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;:~,e "orld. The other i"oalf would be women in their prime reproductive 
.-~?.-s A 3ma11 percentage would be men. This research group forceably 
:vf: these innocent children down, drugged them, pulled their teeth, 
::>c:r.~r,€'d men s;zed holes in between their toes, making some individuals 
::.;~~·: profus€1y.,and subcutaneously injected a pencil si:~:ed tra(lsponder 
:;r.·:~r their skm. 100 of tnese children went through a surgical procedure 
·.v~.~~e:Jy a transm1tt€r the s;ze of a quart s;zed mtlk ~arton was placed 
:r,;:c- tr.e at .. Jo:om€n free floating w1th the other organs. The mothers 
scr~amec ar,d sruggled to reach out to rescue thetr chHdren.They ·saw 
:'.~-':·at:~=· :•lood bemg shed to sat1sfy only the gnawing hunger of greed 
a'~ -.-,,.c:-;.1 .:uriosi~y of this C€rtam faction of the government. Two 
: .. _,~.·:~; :: :'at was c;_;t out of t~.e chtldrens stomach before being sewn up 
:~'·:·c·;r, '•)'Jr :ayers of tissue. Over 100 ml of blood was drawl) from each 
:; ::.;:;;: a.;1dren. som€t1mes after continual holes had been poked into the 
-~;; ;:r,.: r.ecks of tr.ese ch;1dren and women in search of the veins. 
~.f·,:.~:;y :~,,. vict;ms wo•J1·j be released sometimes to die of 
:-:-nl;.:a::.:.r.s sc•r;.et;mes ~.;go through painful recovery unable to 11ve 
-.. :--~:a:: ... :;.;cause of this heavy block of equipment in their abdomens or 
:~.~ :·a:rh: o:astic tags wr.;cr; had been pushed througn the wounds of their 
'~~: .,.,,f v;omen oi reproductive age who were instrumented with these 
;-.-,::- :ar:c•n s;zed transmitters would undergo extreme pain during 
:r.:~~·=·)urse because of this huge p1ece -of equipment in their abdomens 
r:u;:~,;ng against tr,e other organs and as they got pregnant and the fetus 
·:;r~w tr1e •;:erus would pust!uD .agamst this th.ing causing great discomfort 
ar.-~ Jtfeorr~oities of their cr.Jld due to the foreign ObJect. This wasnt the 
F: "; ~:,;s norror for these victims. Again and again at any time during 
:r·~ r::-xt S vfars of their llves, they would be yanked out of society and 
.;:.-:~··;·:. :~,;s extrerne treatrnent of capture, bloodtaking fat chunks taken, 
ar.·J t·:.•Jtr. •·-.iiing. The transmitters would never be removed. The 
~c,emrr.er.t would receive money for this research the people would 
,,.::-: .. e roc•tr,;ng but the patn, agony, stress, and the knowledge that they 
-.a: r,.:,: .:,r,ly be€n impacted by the explosion but by the continual surgery 
~-.: ; .. :;er.t;f;cres~arch which was to prove what the victims were Quite 
a·,,.?.'f ·:·f already. TMt they rtad been ;mpacted by the explosion and it was 
.:;.·:~ 1Hr;rnenta1m more ways then just the contamination caused by the 
r-:~: ·~ar e:-:p:oslOn. They afso iearned how t'tle word dominion had been 
~ .. :--:~aye·:l ana defined by a certam self interest group of the government 
:·: -c.~ar, ._;r,l;mited, non-restrictive power to proceed unquestioned with 
~r., :;;.e c.: activity tr,;s certain self mterest group had deemed proper and 
;-,e.:essary 1n the name of science. · 

' 
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-~1;:. account is an analogy pertaining to the conduct of Fish and 
.·:··~:,fe s~v!ce ov~r our wildlife in Alaska. You may feel that this account 
·: -:-~;,:.~ic=:--.a; Qi exc-:-ss1ve ar.d that 1s exactly the po1nt. The conduct of the 
.. 7:-.;.a:-.:!"; g:-~~.up c~f 't!"1e Fist", ar.d · ... v:1d1ife service 1s to:all.y unacceptable, 
;:c,~ ·;r·:.ss;y excess IV~. it ra:ses emotional, ethical, and philosophical 
·:!·.;~;.~'''"'· wr:och n~~d to be brougr.t forth b~fore the American people. 
_,;::'":·:-·..:t .:--:-·,,:.:iOns and '!ttHcs on this eartl"1 the numa:-1 being would be but a 
:··.-:----:- r-:::.-:.:. wr.at a Sl'"1eer pir-y tt"1at being ernot10nai'iS'downgraded·1n·our- ···------·-· -. 
:.·: .. ;;~;,; -:,f JLiStifications of tt'olS proposed program to captue and 
~.:.r:-oen; c5•) Alasf:an Sea Otters is vague and shOws a total lack of regard 
;v;- t~.t- true vlctims of the oil spill, the Alaskan VJlldllfe. 

-;-•,:s proQram is just a ploy to steal exxon dollars or draw much needed 
'.J 5 ;reasliry dollars for a useless study which we already knciw the 
ar6wer ~c· :~e questions searched for. Are the Otters impacted by the oil 
;,p;n Open your eyes Fish and Wildlife, the evidence has been dally 
~·ortrayed in 1ts horror. To continue with additional horror and Impact Is 
crornihal and totally unacceptable. 

Sincerely, 

,r-;-dcJ.~ 

-~ . .,. :':-:-: <:•f :ra~smitters are 11}_proport.ion to .the size of a ch1ld compared 
·.: ·-~~ :;:.·:~ ~/ aPuo. Tnt? 1~t.Q:n o·f years 1s due to the length of: t1me an 
: --_.::=" ;~-... -::- ·>:.mpar-e-o to a rr'Jillan. 

;=-~,k /foif 
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The Trustee Council 
1'.0. l!ox20892 
Juneau, .UUka 99702 

To whom 1a involved in the damage assessment plan, 
• 

Trustee is defined as one to wbcm somethii:ag in entrusted." 
Your agencieS are entrusted to care for the health o~ and protect J 

oUr wildlife populations. The studies pertaining to Marine Mammals do not 
do this •. lf you managed your budgets properly you vould have enouzh money 
to p~rform your positions properly. we ~eed enforcement out in the fiel~, 
not this invasive surgery, and these studies to create jobs and .bring in 
Exxon 1110ney into your coffers · • 

THE ACTIVITIES PROCEEDING IN PRINCE liii.LIAH SOUND MUST STOP 
IMHE!l!ATE[.Y TO THE SEA OTTERSAND THE SEALS BEING Kll.LED, in the 
name of science. 

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

J 
by these agencies and done way out avay from public view need an unbiased 
group who are uot in cahoots with these opportunistic aelf 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 
this information you may or may not gain, ~ request a detailed 

ney statement on where the money goes, and to whom, and proof that this mo 
doea indeed help out the impacted environment, not budget the researc 
further torment of Marine Mammals. or Terrestial animals. Or budget 

her 

the be:aurocrats s~tting at their desks making biased decisions when 
they rarely get out into the disappearing wildernessto see f~rat hand the 
effects of these decisions. -The scientific c~ty 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 =o~ey more wisely to protect us 
against another oil Bp.Ul ... We· are all weli aware up here in Alaska 
that this impacted our W~dlife, and will continue to impaet thEm as long 
as the oU is still .iii the water and on our beaches .. 

Demand a b~ll be passed now without fttrther delay to assure us of 
this. Use the data you have already Defore you. I'm certain our 
court system isn11t so ~gnorant that ~t can't see the devistation. 

If it is ,we need a new court aystem 

.. ' With lciDd llegarda, 

{jj;J~-· 
Bo>(. :ybSY. 

Com. 

I 

Com. 
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cc: l)Danual L'!Jj&n, Secy Interior 
Senator Stevens 

so v.t>, 7""/Y-9- ?1-.t:-, 
: ·. 

Senator Hu:rkawsk.i 
Rep Don Young 
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39 
Mill~e Gray 
P. Ct. S:oM 53 
Talkeetr,a, Ak. 

99676 

Kodi•k tne +ish:trag has beer• elC.•!¥rd all 
1 ha& beera a•va~&.t&t-1-ng to us. We hope ar.d 

r.-tU't""Yc to normal. Withir• the past two 
"''"""';._ bttaehes, 2700 biros 

that in additigr• to the oil sPill 
&nd Fish the people oesigraated tc• 

OUr" Wi ldli:fe are poirtg to 1errori::e 
·'f'or r1othi ng moY·e than to create JC•bs aYad 

· in•xeu&able. This rt1u.st be stooped. 
Stat•s citizer• dem.-nd 't<hat this 
6 p.....-taini'r·•g to Sea Otters and the 

of the 3u ts .. als be ba.rll"••d trorn 
1hese type of stud1es are ~rossly 

propo5ed by 'th~t U.S. Fisn &Ysd ~ildlite 
state 1-ish 81"1d bar•>e Dept. 

oa,.·• ever• thirck of do.trq !iOIAethlY•q i: •~£· 

~5:~:ei~~-i'~~~;;,;,.~·;i;~;-;of moY•ev ;t 'not t:o· 
ar.y 

ager1C'ies are loc•kll"rQ for 6l"ry exc-t.tse 
the eM.pe.n&R oT losing their 

~-·~o>UJ>P<>&•ed stewards o~ ou~ Wildli~e. We,re 
and \d ldlife, al"rd Fish al"rd GatnE.- 1 l\l"rO 

._ ~~u.~~t to the &U,r""f.!l.ce- how shallori youY. 

t~.:~;·!i=·:with you people. Pt"otect our ar•itnaJ.s 
~~ and DEMAND t.n•t... bil.ls be paas~d to 

Spilled -irr ou~atel"'S •gaiY"r... perio~. 
:.>.;;,;.,~~\.£':\',!'(·' "-'lc: · ~;: . '/' 
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.. The '(ruatea Counei 1 
Box 20792 
~uneau, Alaaka 99802 

! . 

Dear Sir: 

M:r.£. Mra.NorTIIe.n Pe.rk 
P.O.B~% 686 FRED 
Kodiah;., Alo&lt~ 99603 

I. a• writing pert.eining t.o t.he Propoaed .Dre.~t. 
Da•aga aaaeaaaent Plan., atudiea on Karine Ka~m3la. Tne inv~sive 
Capture and haroaaaent. o£ t.heae at.udiea •uat. be .oa•itted £ro~ 
tbaae atud~aa. Studiea aay coaaenee obaerving population& 
doing aerial aurveya, population denait.ie.e, ·and -e.--ao:£t.er atyle 
0£ gaining know~edge about.ttheae ani•a~a. ------~ 

United St.at.ea cit.i2ene we de~and that th~a 
be at.opped iaMediately. PerMit ~ 

revoked. 

peopie 

'1!~·~;;.~~~'!:~ W1. t.h ~ theae creat.urea to aaaure that at leaat. they 
can aoae aort. 0: dignity deaerving o£ another 
·~a~ng on thia earth. Have ao•e reapect £or tt•eae creatures.. Add 
aoae coapaaaion into your acient.i£ic £oraule it. will gain yo~ 
Vreat credibility e.a the overaeera o£ our wi!dii£e • 

.,. : R••••ber your organi2ation work a £or the A Mer ic:lln 
people not £or .i.tael:£ or £or tha. approval o:£ &cie-nt.iata or t.l-.e 

~.!t-Ci~~::f:ic coa.unit.y. Any at.udy aho~ld at.end on l.t.a o-wn ME=r~t . 
.:Z.!~ __ don:~t. believe. t.hia ia bona £ide- reae-erch. Pleaae- atop it.. 
~itnk":7You £or your help. 

~..eiT·~1t~ 
;..:..-> 

·i ;ec: Preaident George Buah 
·~~·~ ~:""'!.'~l:iitezo:ior S.cy E•anuel l..UJen 
·. ,._ · c:Ongrea&aan Don Young 

Senator ~ed st~ven& 
#·'f::...... .. slmat.or ·Frank HurkowaKi 
~Y-/-~ ::·"' .,,. . .f. ~ 

:; 

·~~ 
~-.~····· 

YOura truly., 

7/lJ o:U. 
~~(.~ 
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COMMENTS ON MARINE MAMMALS STUDY NUMBER 7 ._ _ 

,,...n sEA onER REHABILITATioN csroa.ooo)/LJ) lli.'~c;.?:L~W~Pfr~ IT~\ 
>1"11 rill 

This study attempts to assess the fate of sea otters oi 1 ed anh reh.ri:)~;]fi t;?.~dcco L.:::J 
as a result of the spill by monitoring their movement, behavior, and'~surviVa1"'-
via radio transmitters. ·· 

E~·~~,~-c.:1 \~~::._!.~-:~~~ e;L f~~~~iLL 

Technical Comments 
TF;;_rs.'~':;~~:: :::.):;:-,t~:~iL 

t~D~.1lN!3TrU1.T!VE n~G~Jf-~D 

Thf:r s"tudy is.cnot cost effective because of its serious overlap with Study MM6 
and the invalid methods used to establish path'way. 

Neither the objectives nor methods address the issue of possible effects of 
implanted transmitters on the survival and behavior--of sea otters. 

There is no explanation of where sea otters wfll be released (in previously 
oiled but cleaned areas; in areas where they were captured; in unoiled areas), 
nor is there any mention of how sea otters will be located (airplane-~tJrveys, 
boat surveys, etc.). The timing of. the 1 ocation efforts is too vague:~-·' often 

-enough to evaluate survival"--to be informative. 
• • .-·.,: • • ···-'-""-':" . .:.··: ·, ~-. •,: .·' o.•- : 

Regulatory Comments 

The study deviates from the regulations, as described by Paragraphs H, I, and 
Y shown in Tables 3-4 of this document. 
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COMMENTS ON MARINE MAMMALS STUDY NUMBER 6 

(HM6) INJURY TO SEA OTTERS ($763,000) 

This study attempts to assess the injury from the oil spill to sea otters in 
Alaska by comparing numbers of live and dead sea otters in oiled and non-oiled 
areas, estimating populations, including decline, of live otters in the region 
and documenting presence/persistence of hydrocarbons/toxins in live and dead 
. s.e:a...--D tt e r s • 

··'-'= -~ --

Technical Comments 

The cost of this study ($763,000) does not seem reasonable, particularly 
considering the fact that no consideration is given to how to restore this 
resource to a·level it would have been if the spill had not occurred, Much of 
the work proposed in this study is of a research nature, rather than NRDA 
related. 

• ~·;:!.· 

Insufficient information is provided to assess the adequacy of the methods for 
detecting and quantifying il]jt,Jr:'Y t<J._s,ea_otter populati_ons. No information is 
provided whether sea otter· popul aXiiYns- are'. fncreasinif-or caecnn·i ng inrthe 
affected areas. --

Statistical design is lacking in the study description. No information is 
provided on the number of sites (oiled and non-oiled), the number of samples 
collected, nor the number of replicates. No information is provided on the 
criteria for selecting non-oiled control areas. 

Regulatory Comments 

The study deviates -from the regulations, as described by Paragraphs A, B, C, 
H, I, 0, U, V, X, and Y shown in Tables 3-4 of this document. 

3-62 



· rooro refine<! methods are undoubtedly possible, this concept of underrecovery is critical J 
to a complete namral resoUICe damage assessraenL 

-·-<-..---' 

The Environmeiiial Groups are pleased to see a study evaluating the effect of ] 
cleanup measures on wildlife, but the description of the study is so inadcqua!e that it is 
difficult to undemand ~ how it will be carrie<! out. ~ Comments of Defenders 
of Wildlife. More "rehabilitation" efforts on other creatures should be evaluated. · 

D. Terrestrial MamniaJs Studies 

L Lack or Detail 

The terrestrial mammals studies provide no indication of sampling locations or 
methods, and do not describe the timing or frequency· of sampling. It is therefore 
impossible tQ determine whether the study result>.y.;Jj.be,statistically. significant,-.or,will
suppon reliable or defensible conclusions of injury to natUral resources. 

l. .Arbitrary Febi1llii:Y 1.990 Deadline 

The terrestrial mammal Studies themselves :reflect a multi-year sampling and 
analysis efforL Terrestrial Mammal Studies 2 and 4 seek to documem the effects for 
bears of "subtle long-term population reductions as chronic effectS of hydtoc:aibons 
Stored in fats are e.zpressed." Similarly, the mink reproduction experiment (Terrestrial 
Mammal Study 6) assumes over two years preparation (feeding mink with oil
contaminated food) before chronic effects will be studied. 

A February 1.990 termina~on of terrestrial mammal studies would significantly 
limit the data available to determine long·term injury. Since many mammals use tidal 
areas that were oiled this year during the spring, long-tc= behavior chatlges cannot be 
identified UD!il at least one additional spring pass6. Further, many of the mammals 
under StUdy Jubernate, and are no longer available for observation prior to February 
1990. EffectS on reproduction also will not be seen until they emerge from hibemation. 

3. Lii!Dted:Detiultioti or llljliiy to Tirrestrial Mammals 

The propOsed StUdies focus on terrestrial mammals that are of "value" tO humans, 
presumably subsistence, recreational or intrinsic value. There are nevertheless many 
other mammals affected by the oil spill, for which no injury determination StUdies are 
provided. To fulfill their truSt obligations, the Trustees must determine short- and long
term injury to llll terrestrial mammals, from rodents, to Soricidae (sbrews), to bats, to 
lagomorphs ~hares). The assessmem plan should specify how injury to all mammals 
potentially affected will be determined. See, Defenders of Wildlife commentS. 
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10. Marine Mammal Sl:w!y 5: Harbor Seal 

This swdy seems to be designed to succeed. Much of the data will be collected 
by ADF~; the orgai!ization that has the largest "before" data set. 

How will effeas of a documented population trend towards decline be separated 
from the effeas of oil contamination? The Trustees should be carefcl of dismissing a 
reduction in 1111mbers as the c:ominnation of a trend, rather than as the result of 
petrochemical poisoning. 

lL Marine Mammal Study 6: Sea Otter lnjtiiY 

We recognize that lODJ:·term and chronic effectS in. marine mammal studies can 
be difficult, e>pensive and time-consuming to isolate, yet'we believe that Objectives A-C 
are·acbievable. Objective B should be clearer. For example, what long·term effectS will 
be determined? · 

The scope of this work is breathtaking: · Call thkit!iiny ·aitim;iis !le·mggcd Wl.ib:out 
significantly disturbing the remnant population? The Trustees should consider using' 
mjnjmnm targets for tagging, rather than maTimnm (up to 100) nmnbeis. 

The Trustees should be careful of drawilJi incomplete or incorrect conclusions, 
based solely on where an otter was found for srudy. Many areas were emptied of sea 
otters directly after the spill through death and rescue efforts, but have now been 
repopulated with otters. Without knov<ilJg the retnrning otters' life history, the data they 
provide will not fully doeutnent the extent of injury to otters surviving the plume of the 
on spill The discussion of methods and analysis are toO superlicial to allow meaningful 
review. 

How many sites will be studied? Wbat type of surveys and equipment will be 
used? We assume that receivers with autologging capability will be used at unobserved 
sites, and that receivers will be aboard all boat and aircraft surveys. The Trustees 
should be careful that the study yields a large amount of useable data, rather than 
becoming a lesson in logistics. · 

There is one major pxoblem !hat is not addressed. What percem of the sea 
otters thil die from oi! ·are· ever recovered? ·ne number of carcasses found in the 
freezer is merely a minimum body counr, and a significant underestimate. The Trustees 
must devise a method of estimating the percentage recovery of sea otter carcasses. We 
describe one possible crude method. Some otter carcasses could be instrumented, tossed 
into the Sound, and observed to determine how many are ultimately found on a beach 
through elCisting routine search efforts. In addition, observers' (those who polished rocks 
and recovered sea otters) ability to locate otter bodies that have beached could be 
tested by placing some oiled carcasses on or near oiled and non"()fied beaches. similar 
srudies are needed to determine the recovery rates for carcasses of other species, 
including other terrestrial and marine mammals and birds. From these crude 
experiments, one conid probably measure a recovery of far less than 10-30%. While 
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j!llorference through purchase of loggiJlg or other development rights. Fillally, actions 
.:ouJd be tabon to control high-seas drift-net fisheries, tlms providing long-tenn increases 
in certain marine mammal and other affe<:ted populations. 

'Ibe,._-'l'rnstecs also should be considering the development of management plans 
for D!3rlne mammals inl'rince William Sound and contingency plans for future oil spffis 
to avoid impacts on marine mammals; designation of sections of Prince William Sound 
and other areas as a sancwary and ~hnin•tion of all tanker traffic; and acquisition of 
habitat or development or harvesting rights fur marine mammals or their prey, to assure 
protection. - · 

S. Missln~ Studies 

As noted earlier, we recommend careful field studies be undertaken, if they have 
not already been initiated, to detennine sub-lethal long-term and chronic effects on 
marine mammals Such studies mnst be supponed by a9eqwue autopsies and 
hist!lP"tholoiical and other analytical work. 

. . • •• :. • • . ..:.=..7..: -.~. · .. ~--
... --- -- . .... ··-- --

Most of the more than 25 species of marine mammals found in and around 
Prince William Sound are not specifically described as being included in the plan's 
studies, and we are therefore deeply concerned that they will be overlooked by the 
Trustees. While we recognize that many of the small cetaceans are difficult to study, 
and little baseline data may be available, the Trustees IllllSt nevertheless attempt to 
determine injwy to these species ·to the enent possible. In addition, all species must be 
included in restoration planning The limited focus on oniy a subset of the potentially 
affected marine mammal species underscores the serious undervaluation that will result 
from the Exxon Valdez natural resource damage assessment. 

6. Marine Manmllll Study 1: Hlllltpback Whale 

What proportion of the 40-50 animals appear in Prince William Sound in a given 
year? How many years of study were required to find the 40-50 animals? A decrease in 
the animals using the Sound in one year (found through an increase in effort) could 
easily and incorrectly be dismissed as yearly variation. Multi-year studies are needed. 

Objective A is achievable as long as one remembers that all whales will not be 
counted or id_!1ntified. .. ·

0
_,. · · 

Objective B is unclear. The TrusteeS should consider putting more effort into the 
Sound and Kodiak area studies, wbich should reveal Whale distributio!l on a much finer 
and more sensitive scale. 

Objective Cis the key to the damage assessmeoL Yet, the hypothesis and 
methods are not explained. How will this be done? 

The emphasis on individual identification methods of animals is sound and has 
the highest chance of revealing subtle changes in distribution and abundance. The key 
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We also mge the Trustees to develop data to document iiUUiy resulting from both If. 
e oll spill cleanup effons. 

· Agajn. the Envirorunental Groups are encouraged that the acceptance aiteria 
wund in . .tlid"ederal regulations (43 c.F.R. 1L62(f)(2)) are not mentioned in the draft 
assessment plan.· As noted before, we urge the Trustees not to tie thcir·4uds with 
these overly rigid, often impossible to comply witb, scientifically Ul1founded, ltC<:ep!2I= 
criteria.. We. suggest that the Trustees use the traditional tort law causation standard. * Res~atement 2d of Torts. §431 (1965)"(showing that it is more likely than not that 
the defendant's "conduct is a substantial factor in brin2iDg abont the barm"). - ·.·· 

4. Lack or Coordination Between Marine Mammal IDjary Assessment 
Studies, Economic Valnation Studies an.d Restoration Planning 

The draft assessment plan does not indicate how the seven marine matnmal 
studies will be coordinated, how data relevant to multiple. marine m•mmal species will 
be shared, or how these seven studies will be used to deiermine injury for the more than I 
25 sj>ecies Of marine mammals found in Ptinoe William Sound.': There :also· appearS :t,;: C:.- I' -
be no coordination between the marine mammal studies and other proposed injury 
assessment studies for prey species, such as fish and shellfish. Data gathered and l 
conclusions reached should be shared between the study teamS, so thar the marine li 

matnmal researchers can make injwy determinations on the basis of relevant data not 
collected directly under the marine mammal studies. i 

Tbe marine mammal studies are cited as inputs for those economic value studies 
using swvey techniques (Economic Studies S-7, =cation, subsistence and intrinsic 
values). Whl!e this is appropriate, the marine mammal studies should also be used to 
develop restoration plans, and to estimate the statutorily mandated measure of 
damages - restoration costs. 

Restoration efforts for marine mammals must include restoration of their Prince 
William Sound habitat and prey species. This, in turn, requires restoration of the entire 
ecosystem. to the extent possible, sinoe many prey species ~ shellfish eaten by sea 
otters) themselves feed at the lower end .of the food chain. If full restoration of Prince 
William Sound is determined to be infeasible, the Trustees must consider acquiring 
equivalent resources elsewhere. 

. ..... . . 
Tbe Eiivirorunenw 'Groups suggest that options for equivalent resources include 

protection of other marine mammal habitats that are threatened by development or 
human activity. For example, the Cordell Bank area, near the Gulf of the Farallonnes 
Marine SanctUaiy could itself be declared a sanCtuary, thus protecting it from oil 
exploration and development. Similar actions could be taken to protect the offshore 
.parklands of the Olympic National Park from oil and gas lioasing. The Trustees could 
buy back the leases for Bristol Bay. Or marine mammal habitats in Southeast Alaska, 
such as Frederick Sc>und or the Alexander Archipelago, could be proiected from human 
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:z. Arbitnuy Febrnaty .1.990 Deadline 

It is absurd to thin!:: that complete data on lethal and sublethal impacts to !Imine 
can be collected during ten months after the spm; as proposed, the smdies will 

.. impactS on marine mammals. The Environmental Groups 
that portions oFibe sea otter study are just gettillg under way, thils there 

·lillY be tess than .4 months of data by the Fc;Jmw:r 1990 deadline. Other studies, su<h 
_. · 15 whale necropSlCS. have apparem!y been discontimJed for the W"m~. 

These are long-lived animals, many with birth and death rates SinBller than 'for 
most other animals Due to their n10bility and small total populations, there is great 
difficulty in loca!ing the affected marine maltl!I!al population. For these reasons, it bas 
taken multiple years to develop baseline information, to the enem that it exists. One-
year cetacean studies, for example, cannot be expected to give lin accurate portrait of 
dism"bution or abundance, and therefore likely will underestimate the impacts of the 
spilL Cetacean studies conducted in the FartOllon Islands, 110d off Barrow, Alaska, have 
confirmed that humpback populations can vmy significantly from year to year, so that. __ . _ ·c· _ _ _ _ 

one coUld readily conclude from a one year study that-110·impaenn· minimJ·impact Iilia· · · 
occurred, when in fact significam: impacts may be documented by a multi-year · 
investigation. Since marine mamma} populations in the Sound vmy year-to-year, and the 
effect of the oil spm on prey species is likely to be long-term, studies to tietermine the 
lethal and sublethal effects of the oil spill on marine mammals must continue beyond 
Februaty 1990. · 

The research teams themselves (and the smdy descriptions) assume that the 
marine mammal projects will continue for at least 34 years. Several experts consulted 
by NWF opined that marine mammal studies should continue for at least IG-15 years, in 
order to document lon~-term injwy from the Enon Valdez on spm. 

3. Limited Delinltion oflDjmy to Marine Mammals 

It is not clear thet the studies will be investigating lethal and sublethal impactS 
for each marine malDJDal species. Although we understand that it is diffic:ult to study 
impacts such as disease, cancer, genetic mutations, physiological II!2lfunctions or physical 
deformations for !ivillg protected species, every effon should be made to gather relevant 
data wherever and whenever possible. Moreover, certain sublethal impactS are 
documented in certain marine mammals, including increased vulnerability to predation, 
interference wilh:oaleen funciioillng, interference with thermoregulation and 
metabolism. and aberrations in hematological parameters or enzyme activiry (adrenal 
steroid exhaustion, for example), renal or other organ dysfunction, or even serious eye 
damage. NAS, on in the Os:.:.ap at 424-30 (1985). It is our understanding that 
autopsies were not systematically performed during 1989 on dead marine mammals such 
as whales or sea lions. Unless remedied, this failure could seriously hamper the 
Trustees' ability to assess and recover for all potential injuries to marine- mammals, 
including.those listed in 43 CF.R. §lL62(f)(1). · 
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:Marine Mammal Studies 

.Although tbe study descriptions are brie~ the Environmental Groups are very 1 
that tbe budgets provided for the mariile mammal studies are inadequate tO 1 

number of affected marine mammals, or to provide the sampling and 
properly determine the extcDI of injury. The smaUbudgers, 

with diffiCUlties inberem in studying sublethal and long·tebn Impacts in 
rorected species, vinually assure that the marine mammal portion of the IJBIUral- · 

fesourcc damage assessment will fail to detect the full Impact of the spill on marine 
mammals, .and thus that marine mammal damage will be significantly underval1l~d. 

L Lack or Detail 

As with the other studies, the marine mammal snldy descriptions arc sadly lacking 
in detail on study methodologies, such as time and frequeo(:y of sampling and analysis, 
and timing and frequency of locating potentially .affected animals The Environmental 

1 Groups understand that each field researcher will be li.tiJited to submirting only 10 
samples for timely analysis. This number is absurdly ~w _fo;_SJ:Jy study, bnt potentiaJJY. :~ _ · 
fatal to attemptS to detect the full extent of injuries in the ·case of marine ·mammals. ... ! 
Under tbis limitation, deta can be submitted for few samples ~ liver, StOmach ·· j 
content, IIIDS<:!e tissue) of three •nim•ls, or one sample from ten difierent aJJilnals. In 1 

either case, it is questionable whether the sample results will be sufficient to detect or j 
fully document impacts of the spill on one of the richest marine mammal ecosy.rems on 1 
earth. ! 

We cannot overemphasize the importanc:c of having clear methods, lucid 
hypotheses and fixed end-points in the research plans for marine mammal studies, to 
avoid wasting money for statistically questionable and otherwise unreliable studies that 
are of an insufficient level of resolution to detect subtle or diffieuh to discern impacts, 
or that will he attacked as sta.tistically insignificant. The study design II!llSt clearly 
anticipate bow perturbations will be measured, and how an effect's relationship to the 
oil spill will be determined. 

In addition, as the Trustees are undoubtedly aware, it is preferable to gather 
fresh samples for necropsy~ viral and-bacterial samples at the time of death) in 
order to isolate the cause of death. This requires steady monitoring of the coast to 
locate carcasses. perhaps as frequently as several times a week. The study descriptions 
are too ~o determin~.\\>betlier adequate surveys and sampling will be conducted to 
fully documeiit tlie impact on lllllrine mammal population, or to relate marine mammal 
injuries to the oil spill. The budgets are not broken into enough detail to determine 
whether sufficient anp!anc and boat surveying support has been prov.ided. At a cost of 
approximately $300/hour for twin~e aircraft (in great demand for virtually all the 
injury assessment studies), it is doubtful whether the budgets proposed will be adequate 
to locate marine mammals (especially cetaceans) in a timely manner to guarantee full 
necropsy results. · 
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