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INTRODUCTION

"I think the necessity of being ready increases. -Look to it."
Abraham Lincoln. The whole of a letter to Governor Andrew Curtin of Pennsylvania, 8

April, 1861.

Public opinion concerning possible pollution of Prince William Sound, and general
opposition to the construction of the Trans-Alaska Pipeline, resulted in a the need for then-Vice
President Spiro Agnew to cast a tie-breaking vote in Congress to allow to construction of the
pipeline to proceed, notwithstanding the National Environmental Policy Act. The above quote
of Abraham Lincoln roughly defines the message from the state and federal governments to

Alyeska Pipeline Service Corporation in regards to its requirement to respond to a spill of oil that

has been transported through the Trans-Alaska pipeline. Howéver, in spite of the need for the

ability to respond to an oil spill, Alyeska Corporation did not effectively respond to the EXXON
VALDEZ oil spill. Events leading up to the spill were thus reviewed, in order to determine if
there was any common thread that could be found that would aid in explaining the failure of
response. Additionally, experiences of the author in working on the spill were examined in light

of the findings of this research.




PART I: THE FAILURE OF ALYESKA RESPONSE

At four minutes past midnight, on March 24th, 1989, the motor tankship EXXON VALDEZ
went aground on Bligh Reef, in Prince William Sound, Alaska, and spilled over 10 million
gallons of crude oil in less than five hours. At the time of the spill, there were no fewer than
six contingency plans in place, ranging from the National Contingency Plan to site specific plans
for Prince William Sound. The initial responses to be taken were detailed in both the local Coast
Guard Marine Safety Office plan for the Port of Valdez and the Alyeska Pipeline Service

Company’s Contingency Plan for Prince William Sound.

The Alyeska Pipeline Service Company’s oil spill conﬁngency plan for Prince William

Sound is an industry plan that is required under state law. The plan includes general provisions
for Alyeska’s oil spill response capability for the Port of Valdez and Prince William Sound. The
Alyeska plan was developed specifically to ensure rapid and effective response to spills from
vessels in trade with Alyeska’s Valdez oil terminal, and it states that Alyeska "will direct cleanup
operations of spills" from tankers carrying Trans-Alaska Pipeline System (TAPS) oil through

Prince William Sound in such a manner that federal intervention will be unnecessary.'

' Right-of-Way Lease for the Trans-Alaska Pipeline between the State of Alaska and
Amarada Hess Corp., ARCO Pipeline Co., Exxon Pipeline Co., Mobil Alaska Pipeline Co,
Phillips Petroleum Co., Sohio Pipe Line Co., and Union Alaska Pipeline Co., Art. 24 and Stip
2.14.4. Also required as per 33CFR154.310.




The Alyeska plan covered specific responses, detailing reconnaissance, exclusion booming
sites, oil transfer operations, spill trajectory, and response times (specifying a five-hour objective
for initial spill response). The spill plan outlined three scenarios, including one for an 8.4-
million-gallon (200,000 barrels) spill in Prince William Sound, a spill similar to the magnitude
of the actual EXXON VALDEZ spill. This 8.4 million gallon scenario estimated that
approximately 50% of the spilled oil would be recovered, 15% would evaporate, 15% would be
recovered from shore, 15% would be naturally dispersed, and the final 5% would remain in the
environment. The use of dispersants is described in the Alyeska scenario as an additional control
measure, but one that requires advance planning, pre-approval, and a mobilization time of 18 to
72 hours from the site in Arizona where dispersants and the means of application were

stockpiled.

In addition, the scenario in the plan for the 8.4 million gallon spill states that the nearest
available tanker will be directed to the scene so that the remaining unspilled oil may be
transferred. The plan estimates an arrival time of approximately 12 hours, based upon tanker

traffic of one arrival per day.

However, as Robert Burns pointed out, "the best laid schemes o’ mice and men gang aft
a-gley (often go askew)."? This is an understated description of what occurred when Alyeska

attempted to undertake the response to the EXXON VALDEZ oil spill.

2 "To A Mouse." Robert Burns.



The U.S. Coast Guard Captain of the Port, Port of Valdez, in response to a radioed report
of the grounding and spill from the EXXON VALDEZ, notified Alyeska officials of the oil spill
at 12:30 a.m. on the day of the spill, about 30 minutes after it happened. Alyeska then began
to alert its own personnel, including the key people in Valdez and others in Anchorage. This

phase of the planned response action was done in a timely manner.

After notification, the response personnel began to assemble the needed equipment.
Although the contingency plan required a barge to be loaded at all times with a variety of spill
equipment, the only barge available had been damaged during an earlier wind storm and was
unloaded pending repair by a certified welder. The repair had been put off until such a time as
a tanker might need the same service, as a means of cutting expenses. There was no back-up

barge.

The previously stored aboard the barge had been stored in a warehouse located at the
Valdez oil terminal, with open-water skimmers and open-water boom being stored under
containment boom, due to space limitations in the warehouse and the more frequent requirement
for containment boom. Fenders necessary for lightering operations (offloading of product from
tankers to other vessels is referred to as lightering) were stored outside, where they were later

found covered by snow.

Because the response equipment was not ready, lightering gear did not arrive at the

EXXON VALDEZ until noon of March 24, and a barge loaded with skimmers and boom did not



arrive until about 2:30 p.m. of that day. The 2.5 hour preparation time stated in the Alyeska
contingency plan was exceeded by at least 12 hours. This was further complicated by the

absence of information in the plan stating where equipment was to be stored.

Once upon the scene, the equipment available was neither state-of-the-art, nor sufficient
for a spill of that magnitude, despite the inclusion in the plan of a scenario for a spill of that size.
Lightering equipment was not available on twelve-hour notice, as required in the plan. Actual
lightering of the EXXON VALDEZ did not begin until 7:36 a.m. of the day following the
grounding and spill, more than 31 hours after the grounding had occurred. However, problems
with lightering soon developed, and lightering was stopped at 8:10 p.m. because of suspected
damage to the stripping system, which pumps from the top of the oil contained within cargo and

ballast tanks. Lightering operations were started again at 11:14 p.m., and continued with

interruptions to bring alongside empty ships, until the unloading of the remaining load of

approximately 40 million gallons was completed.

A Critique of the Response Plan

The historic average for the recovery of oil from major spills has been in the 10 to 15%
range, with the remaining 85 to 90% undergoing natural processes that eventually remove the oil

from the environment.’ In their spill response plan, Alyeska Corp. announced plans to recover

3

U.S. Congress, Office of Technology Assessment. Coping With An Oiled Sea: An
Analysis of Qil Spill Response Technologies. U.S. Government Printing Office, March 1990.
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50% of the spilled oil, three to five times the amount previous oil spill recovery experience
indicated could be recovered. Additionally, this high-efficiency recovery was to take place in
a subarctic environment known for the severity of its storms and was complicated by the increase
in viscosity of the oil due to the low temperatures found in Prince William Sound year round.
This projected recovery would have required a large capacity for the storage and transportation
of recovered oil. This type of storage and transport capacity has been identified as the bottleneck
in affecting an optimal response*, but the Alyeska plan had never been updated to include such

advances made in oil spill management strategy.

Two dredges, the YAQUINA and the ESSAYONS, owned by the U.S. Army Corps of
Engineers, were pressed into service as skimmers, using the dredging heads in an inverted

position and storing the recovered oil/water mixture in their dredge-spoil holds. Although this

ingenious improvisation worked quite well for the recovery of oil, it necessitated high levels of

manpower for the emptying and cleaning of these holds, again underlining the need for an
effective storage and transportation device for recovered oil. In addition, the dredges required
the assistance of support vessels to deploy boom. As an additional improvisation for unavailable
appropriate equipment, vacuum trucks, of the type used for street sweeping, were also used for
the collection and storage of oil. These trucks were deployed aboard barges, but also proved to
be a bottleneck as their emptying process at shore was not a simple matter. The importance of

transportation and storage equipment in oil spill recovery is so great that the algorithm developed

* Psaraftis, H.N. and Ziogas, B.O. 1985. A Tactical Decision Algorithm for the Optimal
Dispatching of Qil Spill Cleanup Equipment. Journal of The Institute of Management Sciences.
Vol.31, NO.12, December 1985.




by Psaraftis and Ziogas recommends a "do-nothing" approach as being more cost-effective,
although politically unacceptable, if adequate storage and transportation equipment is not

available, as in this case.

Since a "do-nothing" approach is neither politically acceptable nor legal, the approach next
recommended by Psaraftis and Ziogas is the use of dispersants. The use of dispersants in this
case would have protected the shoreline, which was severely affected by the oil, but it would
have spread emulsified oil throughout the water column in Prince William Sound. Most
dispersants are composed of a surfactant and a solvent, and all surfactants are toxic at high
concentrations, and some of the solvents used in dispersants are of even greater toxicity.

Consequently the use of dispersants can have deleterious environmental effects’, making

appropriate early containment and recovery of even more importance in spill management.

The use of dispersants had been pre-approved for various areas of Prince William Sound,
and 4,000 gallons had been stockpiled at the marine terminal. However, neither the means of
application nor a sufficient amount of dispersant for a spill of the magnitude of the EXXON
VALDEZ spill were available, despite plan scenarios. At an application factor of 1:20 (one gallon
of dispersant for every twenty gallons of spilled oil), approximately 500,000 gallons of dispersant
were needed, and nowhere near the 410,000 gallons needed for the 200,000 barrel spill outlined

in the spill response plan was available in Alaska or within the time frame for application. The

> Using Oil Spill Dispersants on the Sea. Committee on Effectiveness of Oil Spill

Dispersants; Marine Board, Commission of Engineering and Technical Systems, National
Research Council. National Academy Press, Washington, D.C. 1989.
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plan stated that the needed dispersant was to be shipped from a warehouse in Arizona within 18
to 72 hours. When the spill actually happened, EXXON Corporation was not able to accomplish
this. American Petroleum Institute (API) proposals recommend the preplacement of 22,000
gallons at five regional centers, each of which would be able to respond to a spill of less than

half-a-million gallons.

Alyeska Corporation and Qil Spill Contingency Planning

Since the Alyeska Corporation was the key organization in Prince William Sound Oil Spill

contingency planning, its role is described below.

Federal regulations and the grant of right-of-way for the Trans-Alaska Pipeline System

(TAPS) required that an organization be in existence and ready to respond to a spill of oil
associated with TAPS. Alyeska was created by a consortium of EXXON, ARCO, and British
Petroleum to provide the services required to operate TAPS. Spill drills were conducted before
the marine terminal became operational, with the first drill occurring on February 10, 1977.
However, an observer from the Alaska Department of Environmental Conservation found this
first drill to be flawed, in that the estimated response time was unrealistically short and an

inadequate amount of boom was proposed for containment of the spill.®

¢ Townsend, R., and Burr Heneman. 1989. The EXXON VALDEZ Oil Spill: A
Management Analysis. Center for Marine Conservation, Washington, D.C.
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After the Valdez marine terminal opened Alyeska held annual oil spill drills, and a
growing pattern of weakness was noticed in these response drills. This finally resulted in the
Environmental Protection Agency notifying the U.S. Coast Guard that "Alyeska is not prepared

to efficiently respond to a major spill event."”

There have been a total of 440 actual spills of oil at the Valdez oil terminal since the
marine terminal opened in 1977 (an oil spill consists of any amount that produces a "noticeable
sheen" upon the water, as defined in 33 CFR 1321 (b)(4)).® Most of these were of quite minor
quantities and were either adequately cleaned up or naturally dissipated. There were, however,

some events that required response that was later found to be less than adequate.’

When the Alyeska Valdez marine terminal opened in 1977 it was staffed with full-time

oil response personnel. These teams functioned in the manner of a fire department, with spill
response being their only duty. Time was fully occupied with training, drills, and maintenance
of equipment. Initially, these crews consisted of teams of twelve, but by 1980 the teams were

down to seven or eight per crew.

In 1980 the spill response crews were given additional duties, to the extent that the

majority of their time was spent in non-response type activities, such as laying culverts and




cleaning tanks. The teams were finally abolished, and the members were absorbed into the

general workforce of the terminal.

The Theory of the Decline

The failure of Alyeska Corporation to respond to the EXXON VALDEZ oil spill was the
consequence of many factors. However, in this paper the failure will be interpreted through an
examination of Alyeska’s response to budget reduction and as a result of internal and external

influences.

Bureaucratic Response to Financial Constraint

Bernhard Schwab'® describes a bureaucracy as "any organization that provides goods or
services that are not subject to the direct discipline of free and competitive markets.” Because
bureaucracies are thus not directly influenced by the market, these systems of organization may
react differently to financial constraints than organizations which face the direct discipline of

these markets. Alyeska fits such a definition.

In the early 1980s, relatively severe reductions in oil prices and the abrupt termination

' Schwab, B. 1985. Bureaucracies and Austerity: Why the Savings Are So Difficult to
Achieve. Journal of General Management, Vol.11, No.1, Autumn, 1985.
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of what appeared to be periods of endless growth and prosperity forced Alyeska officials to
reassess the financial position of the corporation." Private businesses often react to financial
constraint by cutting overhead, and through attempts to increase demand. Examples of reductions
in overhead include travel and expense accounts, a careful review of administrative and staff
budgets including their personnel allocations, possible freezes or reductions in new developments

and investments, and a general streamlining of the organization.

In bureaucratic organizations as discussed by Schwab, however, the process works
differently. Revenues do not come from customers, but come primarily from "above", through
a budget process. It is in this manner that the bureaucracy is not directly affected by the open

market. The money-granting agency is often somewhat removed - both culturally and

organizationally - from the subordinated bureaucracy to which it provides funds.

In negotiating for budget, the primary loyalty of almost any administrator tends to be with
the operating unit he represents. In addition, many bureaucrats view accomplishing business as
the successful throughput of standardized forms, or in this case, paper documentation of required

effort and organization for accomplishing the oil spill plan.

Bureaucracies, which are typically funded on a pay-as-you-go basis and are not allowed
to run a deficit, rarely have the possibility to build up financial reserves in good years to carry

them over bad ones. Given this lack of financial flexibility, and the fact that they are labor

! Townsend and Heneman. Op. Cit.




intensive, with wages and salaries making up the major portion of their budget, any curtailments
in funding are likely to result in immediate layoffs. These are inevitably painful to the

organization.

A threatened bureaucracy may attempt to avoid confrontations in the budgeting process,
as it is easier to defend budgets through threatened cutbacks in service, and the cut in service is
likely to occur where it is most visible and painful to the outside world">. Thus, the reduction
in activity by Alyeska required by the reduction in finances in the 1980s was expressed as a
reduction of services, the very thing for which Alyeska Corporation was founded. Most of the
individuals were retained, and the letter of the law was met, but the intent of the law - effective
spill response - was not. What remained was a bureaucratic structure necessary to ensure that
the proper forms were filled out to comply with requirements of :the federal government. A spill

response system still existed, but only on paper.

Power and Organizational Life Cycles

Current theories of organizational development often include the idea that development
is not in a smooth continuous process, but rather a series of stable periods broken by times of

rapid change. The analogy that comes to mind is the description of war as long periods of

2 Schwab, B. 1985. Bureaucracies and Austerity: Why the Savings Are So Difficult to
Achieve. Journal of General Management, Vol.11, No.1, Autumn, 1985.
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boredom punctuated by brief moments of terror. During the periods of terror, the organization
responds, and is either destroyed or manages to adapt and change in a manner permitting it to

survive the immediate crisis situation.

In the life cycle of organizations, many different power structures develop. These
structures have been described in terms of the external and internal relationships of those in
position to influence the structure and activity of the organization.” Of the various power
structures described by Mintzberg, the following were selected as being applicable to the Alyeska

situation:

External influences: passive; no outsider sought to exercise direct power; a large
number of dispersed external influences existed which tended to produce a passive

external coalition.

Internal influences: bureaucratic; formal standards dominated.

Conflicting and non-dominated external influences, by pulling parts of the internal
coalition in different directions with no particular direction dominating, encouraged the
breakdown of more legitimate forms of influence, such as authority and certified expertise.

These external influences existed in the form of the Alaska Department of Environmental

®  Mintzberg, H. 1984. Power and Organizational Life Cycles. The Academy of
Management Review, Vol.9, No.2. April, 1984.
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Conservation (ADEC), and the oil industry funding of Alyeska through a per barrel shipped fee.'
ADEQC, also a bureaucracy, provided state oversight, and promoted the retention of an effective,
dedicated organization but was itself limited in power by funding and the fact that any action it
took in regard to Alyeska’s spill response effectiveness might be seen by the people of Alaska
as a constraint on the Alaskan oil industry that would have negative effects on the Alaska
“permanent fund", derived from TAPS (tax) revenues. Influence from the oil industry came from

its attempts to minimize operational expenses through reduction of personnel costs.

Passive external influences coupled with a bureaucratic internal coalition results in what
Mintzberg describes as a closed system of power configuration." Because of the utilitarian
nature of the organization, its tendency towards a strong organization ideology - characterized
by belief in the pursuit of mission per se - is discouraged, as are high levels of technical
expertise. Since a strong internal ideology will serve to knit thé:;ntemal structure into a cohesive
group, the lack of such an ideology allows the group to become susceptible to outside pressure.
It can be seen that the group able to apply the most external influence will be those who control

the purse strings.

As the closed system goes through organizational changes, it usually remains a closed
system."* Because the closed system contains no natural means of succession, other than for

the established leaders to name their successors, political action emerges as the typical method

¥ Ibid.
" Ibid.
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of displacing an ineffective leadership. If the system exists as a meritocracy, upon loss of
appreciation of merit it will change into a closed system. The ultimate result, in the case of
Alyeska, is an unending loop, with response to financial constraint, yet with little change in the

ability to respond to oil spills.

A healthy society is one that sustains a steady level of replacement of old, spent
organizations by young, energetic ones. In the case of Alyeska, there was no replacement of the
former oil spill response organization, nor was there any pressure to encourage the development
of the existing organization through internal renewal. The sum of the forces acting upon Alyeska

did not foster actual ability to respond to oil spills.

Formalization and the Life Cycle

There are two outcomes of formalization within organizations: administrative efficiency
and influence.'® As formalization contributes to administrative efficiency, it also bestows upon
the administrator power and influence. While formalization is likely to contribute to
effectiveness early in the life cycle, later in the life cycle it may contribute to organizational

ineffectiveness and decline.

' Walsh, J.P,, and R.D. Dewar. 1987. Formalization and the Organizational Life Cycle.
Journal of Management Studies, Vol.24, No.3, May, 1987.
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Formalization has been described as distinguishing "how far communications and
procedures in an organization are written down and filed."”” A high degree of formalization
implies not only a preponderance of rules defining jobs and specifying what is to be done, but
also the enforcement of those rules. It is the standardization of the decision-making process in
organizations on the basis of a detailed system of formalized procedures. It is generally
considered to be an expression of bureaucratization, whether reference is to the popular notion

of bureaucratic red tape or to Weber’s theoretical analysis of bureaucracy.

An analysis of formalization, then, should speak to the twin roles of formalization as: first,
contributing to efficient and effective administration, and second, servicing power and authority

relationships. After its early years, formalization for Alyeska Corp. became simply a matter of

conducting yearly drills, which had prior announcement, and the verification of the existence of

a response network. Actual response abilities became secondary or tertiary interests as other,
"higher priority", duties were assigned to the personnel originally dedicated to oil spill response.
In this manner, the unofficial policy of ignoring the response requirement of the plan became

reified.

Reification is defined as that process which results in something abstract coming to be
regarded as a material thing. As used in this context, an expectation is either written or repeated
verbally a sufficient number of times that it is remembered and understood over time by a

relatively large number of people. The commands and desires of Alyeska Corporation, as

" Tbid.




expressed in response to critiques of spill responses became reified and formalized.

The early formulation of standards and procedures, such as those in the original oil spill
response plan, induces efficiency, orders chaos, and promotes effectiveness by providing a system
of assigning authority. Over time, however, additional rules and standards achieve far more
order, and these additional rules contribute to influence, rather than administrative effectiveness.
These are the rules and procedures that are instituted to reflect the personal preference of the
adminstrative manager. Effectiveness begins to suffer since these rules and standards prompt
action grounded not in creative response to environmental stimuli but rather in deference to
tradition. An example of this was the formalized, pre-announced oil spill drills which became

neither demonstrations of proficiency nor occasions to learn and improve performance.

Conclusions

After many years of operation without the actual need for an efficient and effective
response organization to function within Alyeska, it became tradition to overlook the need for
such functional capability. A popular phrase for such a decline is "use it or lose it." The
response organization was not used in either actual spills nor in effective drills, and there was
no internal cohesiveness in the form of a standard to which the employees ascribed to prevent
its ‘loss. Through a process of divided politics, loyalty to the purse holder rather than the service,

and formalization of the decline, the organizational effectiveness was lost. Thus, when the need
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arose for a massive response effort the ability to respond effectively was not there.




PART 1I: THE COAST GUARD RESPONSE

Federal Authority for Coast Guard Response

The federal legislation establishing federal oil spill response authority (33 CFR 1321
[Federal Water Pollution Control Act, Section 311]) states that:

(c)(1): "Whenever any oil or a hazardous substance is discharged, or there is a substantial
threat of such discharge, into or upon the navigable waters of the United States, adjoining
shorelines, or into or upon the waters of the contiguous zone, or in connection with activities
under the Outer Continental Shelf Lands Act or the Deepwater Port Act of 1974, or which may
affect natural resources belonging to, or under the exclusive management authority of the United
States the President is authorized to act to remove or armng"éi for the removal of such oil or
substance at any time, unless he determines such removal will be done properly by the owner or
operator of the vessel, onshore facility, or offshore facility from which the discharge occurs."

“... the President shall prepare and publish a National Contingency Plan for removal of
oil and hazardous substances, pursuant to this subsection. Such National Contingency Plan shall
provide for efficient, coordinated, and effective action to minimize damage from oil and
hazardous substance discharges, including containment, dispersal, and removal of oil and
hazardous substances..."

"Except where an owner or operator can prove that a discharge was caused solely by (A)

an act of God, (B) an act of war, (C) negligence on the part of the United States Government,

19



or (D) an act or omission of a third party without regard to whether any such act or omission wa§
or was not negligent, or any combination of the foregoing clauses, such owner or operator of any
vessel from which oil or a hazardous substance is discharged in violation subsection (b)(3) of this
section shall be liable to the United States Government for the actual costs incurred under
subsection (c) of this section for removal of such oil or substance by the United Stated

Government..."

In accordance with the above referenced public law, the United States Coast Guard
responded to the EXXON VALDEZ oil spill and aided with the offloading of the remainder of the
oil left in the tanks of the ship. This initial assistance was provided by the Coast Guard Pacific
Area Strike Team, later aided by the Atlantic Area Strike Team. These are the response teams
that were organized in accordance with the Federal Water Pollut%on Control Act, and serve as the
secondary response to spills, with the primary response being 'providcd by local Coast Guard
bases. It was the local Coast Guard, at Valdez, Alaska, that initated the Federal response by

notifying Alyeska Corp. of the spill within 30 minutes after the grounding of the tanker.

Coast Guard Oversight Versus Direction

The magnitude of the EXXON VALDEZ spill was such that the combined resources of
both the Atlantic and Pacific Area Teams could not provide the oversight personnel needed for
the management of this spill. Consequently, the Coast Guard provided additional personnel, from

both the regular and reserve forces. Further, the size and possible consequences of this spill far
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exceeded the amount of money made available for Federal oil spill response by Section 311(k)
of the FWPCA, a revolving account originally established at a level of $35,000,000. Because
of the disparity between the fund level set by Congress and the amount required, and the level
of effort expended by the EXXON Corporation, the President of the United States decided that
the Coast Guard would not direct spill response efforts, but would only provide oversight. Thus,
by Presidential direction, the Secretary of the Department of Transportation, Samuel Skinner, was
named as coordinator of all federal agencies involved in the clean-up, and the Commandant of
the Coast Guard, Admiral Paul Yost, was directed by the President to "assume the personal
oversight of developments." In addition, the Secretary of Defense was directed to make available
Department of Defense personnel and equipment as necessary to aid in logistics and clean-up

activities.

Pursuant to the National Contingency Plan, the Coast Guard put into place a response

team/network, consisting of the Federal Coordinating Director, the. Federal On-Scene Coordinator
(FOSC), two FOSC representatives, and three Incident Command Posts (ICP’s), as illustrated in
Figure 1. The various zones, also known as areas of operations, were divided into four
geographic regions as shown in Figure 2. This command and oversight system, in a basic tree
formation, was linked through phone lines, utilizing facsimile machines, computer
communications, and common voice phone calls for communication. Activities were coordinated
each day through the use of teleconferences, whereby all FOSC representatives, the ICP’s, and

Coast Guard Headquarters in Washington, D.C., were linked.




My Presence

During my period of active duty, immediately after being commissioned as an ensign, I
served in the Coast Guard Office of Research and Development as a project officer in the
Environmental Technology Branch. This office was concerned with the testing and development
of the means and machinery for responding to discharges of oil and other hazardous wastes to
the environment. In particular, I worked with the development of hazardous chemical personnel
protection and response techniques for the amelioration of such discharges. These duties brought
me into continuing contact with the Coast Guard Strike Teams, units whose duties were to
respond to discharges that impacted upon Coast Guard responsibility areas. These activities thus
resulted in personal experience of a level that the Coast Guard decided would be of use in

activities associated with the EXXON VALDEZ oil spill.

I volunteered for assignment to the spill as a reservist in May of 1989, and received
orders to go to Alaska in June. Volunteers were placed in a pool, and were selected for duty
assignments based on experience and military grade. Although the anticipated duty assignment

was given in the orders, personnel were assigned on an as-needed basis upon arrival.

I served two periods of active duty, first in the summer of 1989, from 26 June to 26 July,
1989, and then the next summer, from 13 June to 05 August. Travel arrangements were made
by the Coast Guard, and the first year I reported to the Federal On Scene Coordinator (FOSC)

in Valdez, Alaska. The FOSC office had not been appraised of my orders, but immediately set
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out to find a "home" for me. While the administrative staff was selecting my duty assignment,
my indoctrination in Coast Guard responsibilities and procedures for oversight of EXXON Corp.

spill response started.

Coast Guard Organization and My Assignment

Although the response to the EXXON VALDEZ spill had been in operation since a few
hours after the spill was reported, and I arrived on the scene approximately three months later,
Coast Guard organization had not yet been impressed upon every portion of spill response and
management. Anecdotally, as a comment on Coast Guard organization and federal preparedness,
I was not able to arrange for an advance payment of per diem allowances, as I had been assured

I would be, and upon arrival in Valdez I was told that the financial officer’s safe at the Coast

Guard Marine Safety Office (MSO) was broken and not opcn;lble, and the MSO would not be

able to advance me any money either. However, previous experience with the government and
bureaucracies had prepared me for the mishap, and I had brought sufficient personal cash and

credit cards to permit me to function in my Coast Guard capacity.

My indoctrination to the workings of the Coast Guard in the spill response commenced
with a quick walk-through of both Coast Guard and EXXON office spaces, followed by
attendance at a Coast Guard planning meeting and then a joint Coast Guard/EXXON press
conference. The tour of office spaces enabled me to meet the people involved, and to renew old

acquaintances, an important process in activating a dormant organization. This quick walk-




through, although it took several hours, later proved to be quite beneficial, as I was able to call

upon the various people I met for services and their ability to expedite matters.

After working hours, during which it had been decided that I would be sent to the
Incident Command Post (ICP) in Seward, I found transportation to Coast Guard officers’ quarters,
a large house outside of town, where I would spend the night. A very loose form of informal
but important indoctrination continued at the lodgings, which went on into the early hours of the
morning. I arose the next day at 0600 and found transportation back to town and was dropped

off at the airport for a flight to Seward.

This flight followed the traffic lanes for tankers out past Bligh’s Reef, and then turned

to the west towards Seward. The view of Prince William Soqnd from a mile of altitude was

impressive, and the conditions were perfect for such viewing. Although I had expected to see

sheets of oil covering portions of the sound, I could not discern any oil upon the water during
the flight, demonstrating the difficulty in obtaining information on large spills from quick
overflights. As the flight neared its termination in Seward, and passed up Resurrection Bay, I
saw what I first thought to be oil/mousse, but this was merely the sediment load in the water due
to a river of melt-water from Exit Glacier. This mistake upon my part I found to be repeated

by a number of people throughout my period of duty.




My Area of Responsibility:

After arrival in Seward I reported to the Incident Command Post, and was returned to the
airport for an indoctrination/ familiarization flight to learn about the extent of our area of
responsibility (AOR). This trip, and most flying, was done by helicopter, which was made
available by EXXON and for which only a few hours of notice were needed for a flight to be
arranged. Also available were float planes, which were necessary for rendezvousing with vessels
in our AOR. Although work could not have been accomplished without the use of aircraft, their

availability later proved to be at the heart of one of my greatest problems.

The area of responsibility for which the Seward ICP was accountable included Kenai

Fjords National Park, whose rangers often accompanied us on our flights. In addition to being

the land managers for the park area, they were able to provide "bear security" in that they carried

firearms and had been trained in the proper manner of dealing with these potentially very

dangerous animals, which are numerous in this region of Alaska.

Most days, however, were taken up by a "normal” routine of attending meetings to
coordinate efforts between the various agencies, and directing movement and logistics of the
Coast Guard monitors. Daily work hours were from 0700 to 1800, illustrating the extent of effort

required of personnel involved in a major oil spill management.




Coast Guard Monitors:

Since the spill clean-up was not federalized, the Coast Guard supplied monitors, people
who ensured that clean-up went according to plan, and that the various constraints and parameters
established by the Federal On Scene Coordinator (FOSC) and the land managers were not
exceeded. These Coast Guard monitors were also required to ensure that all the needed permits
and safety regulations were on hand and followed.

General guidelines set by FOSC for the monitors to follow were listed in the EXXON

VALDEZ Oil Spill Field Shoreline Treatment Manual, a manual prepared and desktop published
after the commencement of federal oversight. These included observation of proper safety
procedures; compliance with approved treatment methods; compliance with approved work plans;
compliance with special instructions regarding seal haulouts, seabird rookeries, eagle nest

avoidance, collection of live and dead animals, possession of animal parts from protected species;

restriction of human activity to affected area; removal of all trash and wastes daily; avoidance

of interactions between humans and wildlife; and reporting of all dead animals.

The ICP Seward Daily Routine

The "Multi-Agency Coordinating Group"

When the beaches of Resurrection Bay, where Seward is located, were first impacted by
the spill, the National Park Service (NPS) established the Seward Multi-Agency Coordinating
Group (MAC). This committee was established under the Federal Emergency Management Plan,

and was designed to coordinate the activities of all groups responding. I was required to attend




a meeting of the MAC almost every day. As the lead agency for the spill, the Coast Guard
passed on suggestions from this group, but did not chair the committee. The committee chair
was the local head of the National Park Service, the land manager for the majority of the
shoreline within the Seward AOR. Other members of the Seward MAC included the U.S. Fish
and Wildlife Service, Alaska Department of Parks and Recreation, Alaska Department of Fish
and Game, Alaska Department of Environmental Conservation, the National Oceanic and
Atmospheric Administration, the City of Seward, Chugach Alaska Native Corporation, and
EXXON. Those recommendations considered appropriate were forwarded to EXXON
Corporation through the Coast Guard. The multi-agency complexity of this MAC was typical

of the Federal response organization throughout the other cleanup zones as well.

"Hired Guns"

The presence of potentially dangerous wildlife made it necessary to have resource

protection officers on active clean-up sites. These officers, known as "shooters" or "hired guns"
served to protect the workers from bears. Both the brown and black bears are indigenous to the
Kenai Peninsula and abundant. Although ‘black bears are smaller than the brown (grizzly) bear,
both are sufficiently dangerous to require the presence of these shooters. It was jokingly
suggested that it was easy to tell the difference between a black bear, whose color range is from
black to brown to an almost white blonde, and a brown bear. The method suggested was to
climb a tree. If the bear climbed the tree after you to eat you, it was a black bear, and if it
knocked the tree over to eat you, it was a brown bear. Brown bears are more likely to attack,

but often do not follow the attack with a kill; black bears are less likely to attack, but are more




prone to kill the individual attacked. Although we sighted bears several times during operations,

there were no attacks or injuries of people by bears, and no weapons were discharged within the

Seward AOR to kill or drive bears away.

The requirement for a hired gun to be on scene did, however, prove to be the cause of
the first of the major problems I encountered after assuming duties as Assistant Officer in
Charge. A dead seal washed up during a high tide onto one of the most severely impacted sites
in our area, Morning Cove, in the Pye Islands, which was knee-deep in mousse upon my first
visit. This dead seal proved to be an irresistible source of food to one of the local black bears,
and the presence of the bear prevented a clean-up team from operating at that site. The seal lay
near the high tide line and it came under the jurisdiction of either the U.S. Fish and Wildlife
Service, if it was below the high tidal line and thus upon federal land, or the Alaska Department
of Environmental Conservation, if it lay above the high tide lir;; and was upon state land. Since
it lay near this line demarking different authorities, the dead seal proved to be an item of
contention as to which agency had the responsibility of providing the shooter to protect the beach
crew. After three days were wasted with each party insisting that the other had the duty to
provide the RPO, with a clean-up crew sitting just offshore, I finally, in a manner worthy of
Solomon, instructed both parties to divide the cost of the shooter equally, and to expedite the
transportation of an RPO to the site forthwith. It was a simple management decision, one that
should have been made three days prior, yet was necessary for an arbitrator to make it in order

to get clean-up operations restarted.




This example demonstrates how passive external influences, the reification of the need
to conserve finances, when coupled with a bureaucratic internal establishment can lead to non-

compliance with the conditions for which the bureaucracy is founded.

"High Tide"

The initial treatment of one beach necessitated the use of large plastic boxes, known as
fish boxes because of their use by commercial fisherman, for containing the trash generated
during the clean-up. Once the beach had been cleaned, the filled boxes were left on the beach,
just above the high tide line, for later retrieval. This seemingly simple act almost resulted in a
complete stoppage of the clean-up process, as a National Park Service employee pointed out that

the boxes were thus left upon federal land, and use of this land required an Environmental Impact

Statement, as per federal law. Knowing that the time required for the preparation of such a

report would take in excess of the summer window of operaﬁor;:S, it was jointly decided to ignore
this aspect of federal law so that the clean-up operations would not be hindered. In other words,
the spirit of the law was obeyed, if not the letter of the law, but again an arbitrator’s intervention
was required to prevent operations from halting. Again, the reification the necessity to obey
regulations in the face of need to the contrary served to reduce the effectiveness of an
organization’s response. It was as if a "Stay Off the Grass" sign had slowed reaction to an

assault occurring on a lawn.




Work Orders for Beach Cleanup

Work orders were written for each beach or segment of beach that required remediative
action. These documents listed the particular items of work that were to be accomplished, and
restrictions of any sort, including avoidance of anadromous fish streams and eagle nests. Federal
law, as interpreted for this case, required only signatures of the FOSC (or his designee), the
EXXON representative, and the land manager. However, copies of all work orders were given
to ADEC (Alaska Department of Environmental Conservation), and the signature of an ADEC

representative was required before work began on any segment.

Treatment

Most of the impacted shoreline of the Seward AOR had been identified by the time of

my arrival, and initiation of treatment and finalization of the treatment process to be utilized was
in progress. Treatment had been divided into two types, either that which was purely manual,
called "Type A," and that which used machinery, known as "Type B." The decision making

process is illustrated in Figure 3.

Suggestions from the public

Although suggestions from the MAC and from the general public were willingly accepted,
a major function of the Coast Guard presence was to reassure the public that their concerns were
noted. As is often the case, ideas and information were passed from the general public to various

agencies for action, and most of these, although made in good faith, were either unworkable or




wrong. However, such input cannot be simply refused, but must be willingly accepted and bev

seen to be investigated. It is politically and morally wrong for public agencies to do otherwise.

Receipt of such information from the public, especially reports of possible windrows of
oil, which when investigated were found to be of natural origin and not from the EXXON
VALDEZ spill, was assigned to me as the assistant officer in charge of the ICP. I made notes
on the information, discarded that which was obviously of no use, and passed on the remainder
for discussion at the daily MAC meeting. Some unworkable suggestions were best handled by
recommending that the individual making the suggestion do the work required, or by other ways
of handing the suggestion back to its origin. Some suggestions, however, required that the

individual be informed of certain laws and regulations which prevented the action recommended.

The GEOREF system:

Because of the amount of shoreline impacted by the oil spilled from the EXXON
VALDEZ, a reference system was set up, by which areas surveyed could be entered into a
computerized data base. The general system for the response was a two or three letter code
followed by a two or three number designation. In the case of the Seward area, the letters were
assigned according to the name of the area, such as the Pye Islands, and then the numbers were
taken assigned by general geographic feature. Morning Cove, in the Pye Islands, for instance,
was given the identification code of PY-008. This geographic reference system allowed features
to be tracked and identified with a minimum of reference to maps, once one was familiar with

the AOR. The use of this system , along with reporting of impact, is illustrated in Figure 4.
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Signatories to work orders:

The major hindrance to an efficient response to the spill, at least in the Seward AOR, was
the requirement for all concerned land managers to sign work orders that went to EXXON
Corporation for action. These work orders needed signatures from ADEC, EXXON, the State
Historical Preservation Officer, and the FOSC. At the beginning of my first summer in Seward,
the ADEC representative would not sign work orders, even if only to acknowledge that ADEC
had been informed of recommended work. Many of the state agency people involved seemed
reluctant to affix their signature to any official document. This was reported to the FOSC who
informed ADEC that any further reluctance to sign work orders would result in that agency being
“cut out of the loop." This ended the failure to gain signatures from the agency, and prevented

further delays in permitting EXXON to perform specific cleanup work.

The State Historical Preservation Officer (SHPO), was::';prcsent for all shoreline impact
surveys. This was to ensure that no archeological site would be raided or otherwise harmed
during the response to the oil spill. One fortuitous outcome of the required presence of the
SHPO was the extent of the resulting archeological survey, which was much greater than any
heretofore accomplished. Many cultural sites, previously unknown, were identified. Some sites
were so rich in artifacts that clean-up required the on scene presence of a SHPO representative
to review all material removed from the site, to ensure that no artifacts were removed, either
purposefully or accidentally. One interesting sidelight of the effects of the spill upon future
radio-isotope dating of archeological sites in the area effected by the oil spill is that the presence

of crude oil, since it is of such an age that there is no C" present, will give a much greater
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apparent age if the C* method is used on it later.

One site in the Seward AOR was found to be extremely rich in artifacts, but many of
these were of such a nature so as not to be noticed until their presence was pointed out by the
SHPO. At this site, the cobbled beach was littered with pieces of slate, and there was a dead tree
with a hole in it above the high tide line. However, slate is not native to this area of Alaska, and
therefore had been brought in by human means. Many of the pieces of slate, when felt, were
found to be extremely smooth, and apparently had been used in some manufacturing process
employed by the native Alaskans, such as rolling sinew to make bow strings. The tree, a
“culturally modified tree," had a hole carved into it wherein sap would collect, which the native

Alaskans used as a waterproofing agent. Closer examination of the area revealed there to be

many projectile points and hammer-stones; the area had apparently been used as a rendezvous

and embarking point for nearby islands where marine mammaaiﬂs and sea birds were hunted.

The scientific and cultural value of such artifacts has been acknowledged through state
and federal law. Unauthorized collecting of such artifacts are prohibited, with penalties of up
to $100,000 for each count. Thus, as well as being clean-up oversight monitors, Coast Guard
personnel were acting in their capacity as federal law enforcement officials in protecting these
artifacts. The location of these archeological sites were afforded the same security as classified
information to prevent their destruction. The necessity to provide protection to archeological sites
illustrates the widespread indirect and unanticipated effects of a major oil spill when it impacts

shorelines.




My Second Summer

During my second summer working on the spill I arrived in Anchorage, where FOSC was
then located, and again found that the position I had been promised was already filled. As I had
the summer before, I started "looking for a home," and was again ordered to Seward, but this
time as Officer in Charge of the Incident Command Post. I delayed my departure to the ICP for
a day in order to attend Hazardous Waste Operations Emergency Operations (HAZWOPER), an
eight-hour course on responding to spills of hazardous materials, a category which includes crude

oil (see Figure 5).

The following day I proceeded by bus to Seward, inclement weather prohibiting flying.

There had been many changes since I had been there the previous summer. Instead of having

a long term contract with a hotel, four two-bedroom apartrriénts had been leased to provide

berthing. These apartments were within walking distance of the ICP, and the kitchens made
living much easier. No longer was it necessary to take every meal at a restaurant. Major oil
spill clean-up activities are of long duration, and have many effects both on the personnel

involved and on the local community and its economy.

Asphalt on Yalik Beach

After reporting to the ICP, the departing Officer in Charge and I made visits to the local

offices associated with the oil spill, and I renewed acquaintances with the people with whom I




had worked the previous year. The next day started with a flight by helicopter to reacquaint
myself with the oiled areas of the AOR. The first stop was at the extreme western limit of the
AOR, Yalik Beach. This beach had been impacted by oil the previous year, and the "Type A,"
or rock-wiping, clean-up which had been used did not totally remove the oil. Over the winter,
the oil had hardened, as the lighter fractions evaporated, and combined with sand and other
sediment, had formed an asphalt which had "paved" the beach. This "paved" area was the largest
extent of asphalt formed from the EXXON VALDEZ spill, and generated a great deal of interest

from FOSC and the local media.

Treatment

The remediation employed on Yalik Beach utilized two small earthmovers, commonly

referred to as "Bobcats.” These two machines were fitted with ﬁont loaders, and the asphalt was
scraped up and loaded into large fiberglass material "supersacks", which were then loaded onto
the landing craft ubiquitous to the fishing industry of the Kenai Peninsula. This oiled material
was eventually transported roughly 1500 miles to the hazardous materials dump in Arlington,

Oregon, a striking illustration of long-distance impact of oil spill clean-up activities.

Bioremediation of Yalik Beach
Following the removal of the asphalt, the beach was combed by one of the Bobcats fitted
with a large tine, and bioremediation was employed. This consisted of the scattering of

Customblen (see Figure 6), at a rate of 2 pound per hundred square feet. Customblen is a




fertilizer commonly used on lawns, and is encapsulated in a coating made from vegetable oil
reacted with cyclic diene. This material supplied the phosphorus, in the form of calcium
phosphate and ammonium phosphate, and the nitrogen, in the form of ammonium nitrate,
necessary to promote growth of micro-organisms. The coating allowed a slow release of the
phosphates and nitrogen, which were considered to be the missing portions of the "Redfield
Ratio," (which defines the relative ratios of carbon, nitrogen, and phosphorus in organic matter)

with the carbon coming from the spilled oil.

Inipol, an oliophilic compound containing nitrates and phosphates, was not used in the
Seward AOR, nor was Corexit 9580, a similar agent, although Material Safety Data Sheets
(Figures 7 and 8) were disseminated to all personnel involved with these materials. Neither of
these two other agents were permitted to be used by the National Parks Service, but their lack

did not seriously slow operations.

Other Reports of Qil

One of the most serious problems encountered was communication between the various
government agencies. Much of the communication of grievances between agencies appeared to
be done at the higher levels, and problems thus were not alleviated in a timely manner at the
lowest level possible. This in turn lead to a magnification of these problems, which further
alienated the agencies and caused delays. One example of this is given in the following

anecdote.
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During one of the MAC meetings, the NPS passed on a report from two of their
employees that apparently an area previously assessed had been heavily oiled. As the Coast
Guard representative, and aware of several misunderstandings and difficulties from the previous
year, I arranged for surface transportation to the area, which was approximately three hours away
by boat, since the shoreline of the area precluded the use of aircraft. After the request for surface
transportation was made, EXXON refused to accommodate it on the grounds that the site had
been surveyed earlier that spring. I then communicated the situation to my superior, who
contacted EXXON, and a surface craft was immediately made available. This craft, a fifty-five
passenger offshore supply vessel, was used to transport the five of us (two NPS rangers, one
ADEC representative, the NOAA SSC, and myself) to the reported site. A thorough investigation
by the this team resulted in the finding of approximately one pint of oil, which was hardly the
“heavily oiled" situation that had been reported by the National Park Service employees. This,
and several other steps taken to promote good relationships beiivecn EXXON, the Coast Guard,
and the National Park Service were later found to have been taken in vain, as the following

incident will illustrate.

The Taroka Arm Clean-up

What happened:
A few weeks after the incident related above, a Coast Guardsman, newly arrived in
Alaska, was assigned monitoring duties in the Seward area. While the unit to which he was

assigned was transiting to the work area, they passed a small clean-up site in the Kenai Fjords
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National Park. The civilian manager of clean-up operations decided to stop and clean this site,
and the crew consequently landed and accomplished the work. However, the inexperienced Coast
Guard monitor failed to notice a proviso of the Kenai Fjords National Park (KFNP) work permit

which stated that a KFNP representative was required to be on the site during the clean-up.

Immediate actions:

When the park manager was notified of this oversight, the Seward ICP was notified, and
travel by helicopter was arranged for the next day. The ICP Supervisor (myself), the NOAA
scientific spill coordinator, a representative of ADEC, and a Park Ranger flew to the site the day
following the clean-up. Examination of the area found some oil that had been missed, and it was
agreed that an additional hour of work would have sufficed to accomplish a complete cleaning

of the area, but that the amount remaining would not justify transporting the crew back to the

site. All parties concurred in the opinion that clean-up was adéé;uate. When the team was flying

back to Seward, the NPS representative was dropped off at a remote site, as he had been in town

for a dental problem.

Repercussions:

Problems arose when the NPS representative who had been left at his field site, did not
communicate his findings to his superiors at the NPS office in Seward. Apparently, word of the
oversight in having a NPS representative was communicated from the Seward NPS office to the
main office in Anchorage, but the after clean-up site visit by the NPS representative and the team

findings were not communicated. The NPS representative in Anchorage then wrote a letter to




the FOSC complaining of Coast Guard negligence in this matter. Word of this was in turn
communicated to the Seward ICP, and a third trip to the site, also by helicopter, was arranged.
This time, however, it was requested that two volunteers, in addition to the NPS ranger, be

transported to the remote site after visiting the clean-up site.

Transportation, both by air and by water, was at the expense of EXXON, and was carried
out under the direction of the Joint Transportation Operation Center (JTOC). The operational
parameters listed in the JTOC Summer Operations Manual prohibited flight for reasons of other
than safety or spill response, unless under special exemption, and since the two extra personnel
were not employees of the NPS, it was my decision not to transport these two individuals at the
expense of EXXON. The acting supervisor of KFNP did not agree with this decision and

thereafter declined to conduct business with the Coast Guard. Although this did not help the

situation, my decision was supported by my superiors, who stated that it would have been

inappropriate for EXXON to foot the bill for flying people not associated with the oil spill to a
remote camping site. In the long run, the relationship with NPS was actually improved by this
decision, as many of their small complaints could then be ignored. Although this was a political
decision, and made far above my level, it aided the streamlining of operations through the
removal of a source of often ungrounded complaints. In this manner, the process of
formalization that had occurred, wherein agency displeasure was communicated only at the top
echelon, was done away with. While formalization does enhance business procedures on a day-

to-day basis, it can be detrimental when applied in certain situations.




Shor_tly after this, the Seward ICP was slated to be closed, as work orders had been

written, and signed by all appropriate agencies, for all beach segments within my AOR.
Additionally, personnel could be overseen and directed from the Homer ICP. Since this
coincided with the end of my six weeks of active duty orders, I started closing the office,
transferring all documents to the federal historian and equipment to the personnel from FOSC

assigned to the task of accounting for this equipment.

Conclusions and Recommendations

Because this was the largest response by the Coast Guard to any event since World War
11, the following conclusions and recommendations apply only to the small area to which I was

assigned.

The largest problem dealt with concerned the clean-up of Taroka Arm that was done
without NPS oversight. This was a failure on my part, as I had evidently not sufficiently
impressed the Coast Guard monitor of the necessity for ensuring that all conditions and
constraints of work were noticed and complied with. The resulting problem could have been
ameliorated through better horizontal communication between the agencies after-the-fact, rather
than reliance upon agency heads to rectify the situation. However, since both agencies involved
were bureaucracies, wherein vertical communication is stressed and communication outside of
the agency is formalized, it is not surprising that the situation developed as it did. Additionally,

the situation may have been defused through utilization of the "solve at the lowest possible level"




theorem of management, and had it not been used as a political gamepiece in power struggles
between agencies. Better communication by all parties involved, and official communication of
all site visits, would have circumvented this and many other problems that interfered with the

major objective of oil spill clean-up by creating delays.

In general, all of the problems I observed were the result of the attention to minor details
and operating procedures with attention diverted from the desired end results. The stumbling that
occurred was most often the result of not keeping in mind that conditions were not normal, and
that adaptation and not normal operating procedures were the best for the situation. Battles
between agencies over turf, which can be of great importance during periods of reduced finance,

merely served to slow response in this case. Most obstacles encountered were stumbling blocks

only because eyes had been taken off of the common goal of reducing the impact of the spill.
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Light (0.1 -3m wide and/or <0.2 cm thick
No oil (free of vissible oil)

Figure 4. Geographic Reference (GEOREF) System.
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TYP
Boulder (>256mm) B
Cobble (64-256) C
Pebble (4-64) P
Granule (4-64) G
Sand (0.06-2) s
Mud (less 0.06) M
Rock R
REGREE OF OILING
Heavy HV
Moderate MD
Light LT
No 0il NO
Unobserved .- UN
AREA OF BEACH IMPACT
Supratidal (+SHWL) suU
HWL to SHWL SP
Upper 1/3 ITZ H
Middle 1/3 ITZ M-
Lover 1/3 ITZ L
AREC IMPACT SURVEY
Heavy HVY
. Moderate MOD
- Light LT
No 0il NO
SHORELINE TYPE
Beach BEA
Cove cov
High Angle HANG
Low Angle LANG
Vertical VER
Headland - HLD
Spit SPI
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A (IVISIUR OF EAAUN CORPURAT[ON
(PRODUCTION OEPARTMENT) OATE ISSUED: 0S5/15/88

HATERTAL SAFETY DATA SHEET

EXXON COMPANY, U.S.A, P. 0. 80X 2180 HOUSTON, TEXAS 77252-2180

. JOENTIEIATION 00 GHEREKY TIFRAATION

PROOUCT NAME
Crude O11 .

SHEMICAL NAME CAS NUMBER
Crude 011 8002-05-9

. PPEARANGE AND ODOR
Oark liquid
Strong hydrocarbon solvent odor

MERGENCY TELEPHONE NUMBER “
(713) 656-3424

B . COHBONENTS AD HAZARD.INEORHATIOH lscsauslt kg g 3 e ke

A .stifdzsft “yd bidEs tbal 96 Blvss RE. o boigs s

COHPONE};TS wweng er o AT CAS'NO. OF = /Fv "~ APPROXIVATE ,,,g’.,

. COMPONENTS CONCENTRATION - -
Crude 011 - a naturally occurring © 8002-05-9 .. . 1001
combination of hydrocarbons with . - e

;ases. sulfur and nitrogen compounds ’

See Sectlon € for health and hazard lnformation ST

-

OPOSURE LIMIT FOR TOTAL PRODUCT

ot established for total product:: B *
C. PRIMARY ROUTES OF ENTRY AND EHERGENCY AND fIRST Al PROCEDURES ,
TE GONTACT

If hot product s splashed 1nto eyes.lflush vith clear vater and contact physician
immediately. If splashed into the eyes, flush with clear water for 15 utgutes or
until trritation subsides. If trrttatlon persists. cm ' physlclan.. s ‘

—— -

SKIN CONTACT ; : .t
Immedlately contact a physician for treatment of thermal'burns.  In case of skin '™
contact with product under other conditions, wash thoroughly with soap and water.
Removal of product from skin may be aided by use of vaterless handcleaner.

1 HHALAT | ON

'f overcome by vapor, remove from exposure and call a physician tmmedlately If
reathing Is frregular or has stopped start resuscitation, administer oxygen, {if

o Jailable

'mGEST [ON
; If tngested, DO NOT {nduce vomiting; call a physician immediately.

IYYIRTFYLT ST %

Figure 5. Crude Oil Material Safety Data Sheet.



- U HIRE AKD EArcUSIOK HAZARD IHFORMATION

"TUASH POINT (MINIMUM) AUTOIGNITION TEMPERATURE
+$$ than 16°C (60°F) to greater . Not Determined
: than 93°C (200°F) PMCC :

INATIONAL FIRE PROTECTION ASSOCIATION (NFPA) - HAZARD IDENTIFICATION
; Health  Flammabiiity Reactivity  BASIS
I 3 0 Not Determined

| HARDLING PRECAUTIONS |
i Keep product.away from heat sparks, pilot lights, static electricity, and open flame.

fFU}«ABLE OR EXPLOSIVE LIMITS (APPROXIMATE PERCENT BY VOLUME IN AIR)
¢ Estimated Values: Lower Flammable Limit: 0.6% Upper Flammable Limit 1S%

(J

HOT CRUDE FLASH ¥ARNING : . :
Studles have shown that relatively low flash polnt substances, such as low bofling

. hydrocarbons, may accumylate in the vapor space of crude tanks and bulk transport -
compartments. Such vapors may exhibit flammability characteristics of a significantly
lover flash product than would be indicated by the flash test. As a precaution, keep
Ignition sources away from vents and openings, including prevention of accumulation
of pyrophoric iron sulfide. R

XTIRGUISHING MEDIA AND FIRE FIGHTING PROCEDURES % .

roam, water spray (fog), dry chemical, carbon dioxide and vaporizing 11quid type extin-
juishing agents may all be suitable for extinguishing fires involving this type of
product, depending on size or potential.size of fire and circumstances related to the
sftuation. Plan fire protection and response strategy through consultation with local
“Ire protection authorities or appropriate spectalists.

‘he following procedures for this type of product are basedv on. the recomehdattonslfi
che National Fire Protection Assoclation's “Fire Protection Guide on Hazardous
Aaterfals®, Elghth Editlon (1984): ..

AR

. e M :
Jse water spray, dry chemical, foam, or carbon dioxide. Hater or foam may cause forth-
Ing. Use water to keep fire-exposed contalners cool. Hater spray may be used to flush
spills away from exposures. Minimize breathing gases, vapor, fumes or decomposition
ngduc::s. Us; supplied-air breathing -equipment for enclosed or confined spaces or as
otherwise needed. .- vir . . .

K}

S~ e

ECOMPOSITION PRODUCTS UNDER FIRE CONDITIONS . . .
Fumes, smoke, carbon monoxide, aldehydes and other decomposition products,:in the .
tase of Incomplete combustion... = .. 4 7 : DR

~GYem/Pq.2 QF 6




MPTY' CONTAINER WARNING )
‘Empty" contalners retaln cesidue (11quld and/or vapor) and can be dangerous. 00 NOT
.:RESSURIZE, CUT, WELD, BRAZE, SOLDER, ORILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT,
"AME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; THEY MAY EXPLOOE AND
USE IHJURY OR DEATH. 0o not attempt to clean since residue 1s difficult to remove.
mpty" drums should be completely dralned, properly bunged and promptly returned to a
.rum reconditioner. All other contalners should be disposed of in an enviroamentally
safe manner and {n accordance with governmental regulations. For work on tanks refer
to Occupational Safety and Health Administration regulations, ANSI 249.1, and other
governmental and {ndustrial references pertalning to cleaning repairing, welding, or

other contemplated operations. :

7. HEALTH AND HAZARD INFORKATION

+ARIABILITY AMONG INDIVIDUALS .
dealth studies have shown that many petroleum hydrocarbons pose potential human health

risks which may vary from person to person. As a precaution, exposure to 1iquids,
vapors, mists or fumes should be minimized. :

“FFECTS OF OVEREXPOSURE (SIGNS ANO SYMPTOMS OF EXPOSURE)

4i1gh vapor concentrations are Irritating to the eyes and the respiratory tract, may
cause headaches and dizziness, are anesthetic, may cause unconsciousness, and may have
other central nervous system effects including death. CAUTION: Product sometimes

shipped hot; protect agaiqst burns. P .

“URE OF HAZARD AND TOXICITY INFORMATION . E .
«in contact with hot product may cause thermal burns, Prolonged or repeated contact
{th this product at warm or ambient temperatures tends to remove skin gils. possibly

eading to irritation and dermatitis. .. -

.ye contact with hot product may cause*iﬁermal burns. Contact with this'pféduét at
arm or ambient temperatures may cause eye frritation but will not damage eye tissue.

nis product may contain benzene, CAS #71-43-2, as a natural constituent. Benzene can
wuse anemia and other blood.diseases, Including leukemla (cancer of the blood-forming
ystem), after prolonged or repeated exposures at high concentrations (e.g., $0-500
sm). It has also caused fetal defects in tests on laboratory animals.

'SHA Regulation 29 bFR]SlO.lozs establishes an action level for benzene of 0.5 ppa-as .
.n 8-hour time weighted average, and permissible exposure llaits of 1 ppm as an 8-hour
:1me weighted average, and'a short-term exposure limit of S ppm as averaged over any

‘S minute perfod. -

‘he American Conference of Government Industrial Hygienlsts (ACGIH) has adopted a
:hreshold 1imit value for benzene of 10 ppm in air (30 ag/m?) as a time weighted
'verage for an 8-hour workday with 25 ppm (75 mg/m’) STEL.

Liden/Zpg.3 of 4



sus Ve cus wel s00wa to cause skin cancer fn animal tests. In such 1ifetime skin
~dinting tests the substance was applied to the shaved backs of mice at regular
intervals without cleanup between applications. In view of these findings, there may
e 2 potential risk of skin cancer in humias from prolonged and repeated skin contact
«Ith this product ta the absence of good personal hygiene.

-imtted studfes on olls that are very active carcinogens have shown that vaéhing the
the animals' skin with soap and water between applications greatly reduces tumor forma-
tlQn.  These studles demonstrate the effectiveness of cleansing the skin after contact.

sotent{al risks to humans can be minimized by observing ?ood work practices and per-
sonal hyglene procedures generally recommended for petroleum products. See Section I
ror recommended protection and precautions. ‘

AR

*AE-EXISTING MEDICAL CONDITIONS WHICH MAY BE AGGRAVATED 8Y EXPOSURE
Jenzene - Individuals with liver disease may be more susceptible to toxic effects.

>etroleum Solvents/Petroleum Hydrocarbons - Skin contact may aggravate an existing
Jermatitis. :

r. PHYSICAL OATA

i€ FOLLOWING DATA ARE APPROXIMATE OR TYPICAL VALUES AND SHOULD NOT BE USED FOR

<’

jll ECISE DESIGN PURPOSES

VAPOR PRESSURE

“LING POINT
35 to 550°C (1000°F +)

*ECIFIC GRAVITY (H,0 = 1)
_reater than or equal to 0.7

‘LECULAR WEIGHT
Jot Available

issentially Neutral

‘JR, CONGEALING OR MELTING POINT
dot Avaflable Lo

SCoSITY
ot Avaflable

Not Avallable

VAPOR DENSITY (AIR = 1)
Not Available

. PERCENT VOLATILE BY VOLUME

“ Negligible

Up to SO%

EVAPORATION RATE @ ATM. AND 25°%
C77°F) (n-BUTYL ACETATE = 1)
Not Available

SOLUBILITY IN WATER

. . RS

im/pged of &




6. REACTIVITY

This product Is stable. Hazardous polymerization will not occur. Avold contact with
“trong oxidants such as 1iquid chlorine, concentrated oxygen, sodium hypochlorite or
calcium hypochlorite. Hot product 1n contact with water can cause foaming or sudden
evolution of steam which could cause pressure build-up and possibly rupture a tank or

vessel, - -

Hydrogenﬁgﬁ]flde from the product can react with the iroa in Crude storage tank to form
ferrous sulfide which {s pyrophoric.

K. EXVIRONMENTAL INFORMATION

i ;
R o4

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Shut off and eliminate all ignition sources. Keep people away. Recover free 1{quid.
Add sand, earth or other suitable absorbent to spill area. Minimize breathing vapors.
Minimfze skin contact. Ventilate confined spaces. Hot product may solidify when
cooled. Keep product out of sewers and watercourses by diking or {mpounding. Adyise °
authorities If product has entered or may enter sewers or watercourses.

4

Assure conformity with applicable governmental regulations. Continue to observe pre-
cautions for volatile, flammable vapors from absorbed material.

EpA HAZARD CLASSIFICATION CODE: - .

ACUTE . CHRONIC FIRE PRESSURE ~ REACTIVE . - -
: HAZARD  HAZARD . HAZARD HAZARD  HAZARD NOT APPLICABLE
XXX XXX XXX

I PROTECTION AND PRECAUTIONS

JENTILATION o P . . :
Provide ventilation sufficlent to prevent exceeding recommended exposure limit or
build-up of explosive concentrations of vapor in air. Use explos!on—proof-equipment

13 . i

R SRY

RESPIRATORY PROTECTION .- . Lo . -
Use supplied-air respiratory protection 1n confined or enclosed spaces, if- needed.

ROTECTIVE GLOVES ' :
Protect against hot l1iquid. Use chemtcal-resistant gloves to avold skin contact.

.o -

YE PROTECTION , g
Jse splash goggles or fact shleld when eye contaét may occur. . o

c0¥4m/pq.8 ol ¢




e - R e

LTHER PROTVECTIVE EQUIPMENT
Use chemical-resfstant apron or other fmpervious clothing, {f needed, to protect
against hot liquid and to avoid skin contact.

*RK PRACTICES / ENGINEERING CONTROLS )
ise exploston-proof equipment. No smoking or open lights,

.. DERSONAL HYGIENE : o
Minimize breathing vapor, mist or fumes. Avold prolonged or repeated contact with
skin, . Remove contaminated clothing; launder or dry-clean reuse. Remove contaminated
shoes and thoroughly clean before reuse; discard {f ofl-soaked. Cleanse skin s
thoroughly after contact, before breaks and meals, and at end of work perfod. -Product
ts readily removed from skin by waterless hand cleaners, followed Yy washing thoroughly
with soap and water, .

). TRANSPORTATION INFORMATION

TRANSPORTATION [NCIDENT INFORMATION

_ For further {nformation relative to spills resulting from transportation {ncidents,

: refer to latest Oepartment of Transportation Emergency Response Guidebook for-Hazardous
, Materials Incidents, 0OT P 5800.3. .

10OT IDENTIFICATION NUMBER
*UN 1267

!OOT CLASSIFICATION

; Not regulated if flash point 1s 3200°F

| Flammable Liquid (flash point <100°F)
combustible Liquid (flash polat 100 to <200°F)

.

DOT SHIPPING NAME N .
t _Crude O{1 Petroleum ; .
The information and recommendations contained herein are, to:the best of Exxon's
knowledge and belief, accurate and rellable as of the date tssued. Exxon does not
i warrant or guarantee thelr accuracy or reliability, and Exxon shall not be 1fable for
I any loss or damage arising out of use thereof.

{
i
{

i The information and recommendations are offered for the user's consideration and
; examination, and 1t 1s the user's responsibility to satisfy {tself that they are
: suitable and complete for 1ts particular use.

The Eavironmental Information included under Section H hereof as well as the Natfonal
i Flire Protection Association (NFPA) ratings have been {ncluded by Exxon Company, U.S.A.
. tn order to provide additional:health and hazard classification informationd Thei::-
- ratings recommended are based upon the criteria supplied by the developers of these
- rating system, together with Exxon's {nterprétation of the available data. - .

“OR ADOITIONAL {NFORMATION ON HEALTH
-FFECTS CONTACT: ’

Director of Industrial Hyglene
Exxon Company, U.S.A. .
P. 0. Box 2180 - Room 3157
Houston, Texas 77252-2180
(713) 656-2443 :

7P gen o7 %
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This
{s a mixture of! ammonium nitrate

roduct is classified as an OXIDIZER for shipping purposes, . Zach prill

ammoniun phosphates (NHAU2PO4 and (NH4)2HPO4).

Each prill has a controllcd Telease

coating nade froa vegeuble 0il (linseed oil or scybesa oil) rvescted with

cyclie

diene. -
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Figure 6. Customblen (TM) Material Safety Data Sheet.




ST Tvvrtwe JvV g (a0 Cause
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Redycing agents,
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MMM 3 Gronky Rat oral LDSO grester than 20gu/kg
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Xone b None 64 reg ! No
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Symptome of Exposure . .
o4 rngeatiou can 1ud to gastro-intestinal duturbmcuu«

Al
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.

quem Ingestion could aggravate gutro—intutind prodleas, .- .
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E)XON COMPANY, US A
A DIVBION Of IXXON COAPORATION : PN 734 I E3{T{-I] 07/28/38 .
SUNMINS 0‘1‘8 A A LYY YY)

MATERIAL SAFETY DATA SHEET

EXXON COMPANY, U.$.4A, £.0. 30X 3190 HOUSTON, Tx 77282-2140

.- A IDENTIFICATION AND EMERGENCY INFORMATION

.

PROOUCT - RAME PRODUCT COOL
X~1PO} ar 22 . 134601 ~ gacst

CHEMICAL HANME CAS NUKRER
Biodegrsdation sccelarating agent . Cotplax Mixture
CAS Nuaber not applfcadle

-

PRODUCT APPIARANCI AND QOOOR
Clesr liquiga

HEDICAL ENKERGINCY TELEPHONE NUMEEIR - HANUFACTURED §Y CECA COMDANY
(713) €56-3424

B. COMPONENTS AND HAZARD INFORMATION

r .
" . % - By l(.‘,-v'.I: ~vv¢ r.::cvi --'u . J . s 'L”‘_;:vv‘-‘ ,y..‘ 3
s e AR ¥* CA$ NO, OF APPROXIMATE Lo
CONPONINTS ~ omrupetirs i S ,,,4“?0000«!8!‘8‘ taten mmutxuq::.--;y aew _
This formulation contatna tha following “"° I " o . e o
hazardous conponant: LN lGee o e e . A B BRI EO

2-8utoxyethanol (ethylene glycol monobuty) ' 411782
ether)

See Section £ for Health snd Hazard Informatfon, . A

- ¥ V.4 e

See Section K for sddgitions) Invironmental Inforastion.

HAZARDOUS MATERIALS IDENTIFICATION SYSTEM (HM1S)
Haalth Flasmab{l{ty Rasctivity SAS1S
3 ] -] RéConaenced by Exxon

EXPOSURE LIKIT FOR TOTAL PROOUCT SARIS (1T, . . ey «! -

23 ooa (120 ®g/m3) for - - Reconaended by the Anerican Conference of Governmental
2-Butoxyethanol (sktn) = Inoustrial Kygientsts (ACCIN) . ’

OSHA Regulation 29 CFR 1810,1000 ‘

C. PRIMARY ROUTES OF ENTRY -
AND EMERGENCY AND FIRST AID PROCEDURES

EYE CONTACT ’ .
1f splashed into the eyes, flush with clear vatar for 18 minutes or until frcitation

subsides. 1f frritation parstists, call a phyatctan,

SXIN . .
In case of skin contact. rescve any contaminated cl0thing and vash skin thoroughly with sosp

and water, . . .
INHALATION ' L

1f overcome by vADOF, ranove from exposure and call 8 physicisn fmmed(stely. If bresthing fs
freegular or has stooped, stert resuscitation, soninister oxygen, tf aveilsble.

.

PO

$43:02770 0 1)

Figure 7. Inipol (TM) Material Safety Data Sheet.




INQLITION
1t 1ngested, D0 MWOT {novoe voaiting: call & physician {naediately,

D. FIRE AND EXPLOSION HAZARD INFORMATION

TLASH POINT (MININUM) AUTOIONITION TEMPEZRATURE
Qrestar thsn 100°C Hot ceternined

| RATIONAL FIRC PROTECTION ASSOCIATION (NFPA) « HAZARD IOCNTIFSCATION
_Health rlomt:nity luatévlty BAsls
3

Recomnanded by Exxon

HANDLING PRECAUTIONS
Use. procuct with caution arcund heat, sparke, pilot 1ights, static electricity, ond

open flame, .

FLAMKABLE OR EXPLOSIVE LIMITS (APPROXIMATE PLRCEINT 8Y VOLUME IN AIR)
fstinated valuess Lower Flanasdble Liaft 0.9% Uoper Flansable Limft 7%

EXTINGUISHING MEDIA AND FIRE FIGHTING PROCEKDURES . ]
zing 1tquid typa extingiishing

Foan, water spray (fog)., ory ohemical, carbon dioxide and veport

sQents pay all be suftable for extinguisning fires fnvolving this type of product, depending on
size or potential sile of fire and Circunstances related t0 the situstion, Plan fire protection
4nd re3ponse strategy through consuitation with 10081 f{re protection suthorities or approoriste

specialists,

The folloving proceaures for this type of product sre based on tha recossendstions in the
Nattional Fire Protection Association’s *Fire Protedtion Quicde on HaZarcous Materfals®, tighth

Eottion (1584);

Use vater spray, dry chesical, foam Or carbon dioxite to extinguiah the fire. Use vater to ke
f1re-exp030d containars Cool. 1If a lesk or spill has not fgnited, use veter spray t0 disperse
the vapors and to provids protection for asn atteapting to stop & leak., Water 0r8y may

be used to flush 801118 avey froa exposures, Kininile breathing of pases, vepor, fumes OF
Use supplted-afr breathing equipment for enclosed or ¢onfined soaces

cecomposition products,
oFr a3 othervise neeced.

DECOKPOSITION PROCUCTS UNOZR FIRE CONOITIONS - - -~ % - : '
funes, smoke, cardon aonoxide, 41dshydes and other decoaposition products, {n the case of

inconplete condustion.

-~

*EMPTY* CONTAINIR WARNING P
*Eapty’ containers retsin residue (11Quid and/or vapor) and can be dangerous, DO NOT
PRESSURIZE., CUT, WELD, BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT,

FLAME, SPARKS, S$TATIC ELECTRICITY, OR OTHIR SOURCES OF IGNITION: THEY MAY €XPLODE ANO CAUSE
INJURY OR DIATH, Do nOt sttemot t0 Clean 8ince residue 19 difficult to resove. *Croty® -druas
Should be conpletely drained, properly bunged and promotly returned t0 a arum reconditioner.
A1l other. containers should be disposed of (n an snvirormentally safe manner and tn
accordance with govermantal regulations. PFer verk on tanks refer to Occupational

Safety and Heslith Aaninistration regulations, ANSS 249.1, end other governasentsl end
inoustrial references partsining to olesning, repatring, welding, or other oontemplated

ocperations,

——

—— .

VARIABRILITY AMONG INDIVIDUALS P : "

Health studies have shown that many petrol hydrocsrdong ang synthetio tubricants pose
potential numan hesith Fitks vhich say vary from parson t0 Person., AS 8 precaution, exposure
to liquids, vapors, mists OPr funes should D¢ sinisizad. . - :

1 EFFECTS OF OVEREXPOSURE (Sfgns and sywotons of exposure)
I 2==2 31°0n 34 negn vecor CONCANTTILIONS nay NAvVe ~ePuitS raANging from d1XZ1Mess, Mo

! anc TEC3D1LA10TY VAFILALI0N TO UNCONICIOUSNESS end DCSS DYy Ceatn,

2Jacne.,

245-017TwHOOD i . DATE 1S3UED: ov/28/8% -
SUPIRSEDES DATL: ¢ocvacse
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NATUREZ Of HAZARD AND TOXICITY INCORMATION
Prolonged or repsated skin contsct may Cause skin (rritation,

Procvuct contacting the eyss ssy cause eye frrftation,
Inhalstion of high vaoor concentrations may csuse Vpoer respiratory tract {rr{tatton,

~USE CAUTION WHEN HANOLING THIS MATERIAL.

‘Components of (his product (2-butoxyethsnol) may be sbsorbed through the skin and could proouce
‘blood end kidney damsge. Symptoas Of overexposvre {nciuce pslentss and red discoloration of the

!";‘.Mc ) . X
ne-txxsn.m MEDICAL CONDITIONS WHICH MAY BE AOGRAVATED 8Y EXrOSURE .

Potrql‘\oun Solvents/Petroteus Hydrocarbons = Skin contact say spgravate an existing dermstitis,
Glycol“ethers = Persons with a history of blood and/or kidney disease should avoid exposure te
this product, -

F. PHYSICAL DATA

<« .

The following data sre spproximate oF typfoal values and should not be used for precise
Gesign purposes, .

$OILING RANGE At yapOR PRESSURE

Not ceterained 10 sn Hg @ 20°C

$PICIFIC GRAVITY (15.6 C/18.8 C) . " VAPOR DENSITY (AIR ¢ 1)

0.996 at 25'C Not determi{ned
MOLICULAR VEIOHT . - .. PERCENT VOLATILE 8Y VOLUwe

Approximstaly 180 Not ceterained

EVAPORATION RATE @ 1 ATH. AND 28 C (77 F)

pH ' . (N-BUTYL ACCTATE & 1) -
$.0-5.3 o - Not cetermined - R

POUR, CONGEALING OR KELTING POINT SOLUBILITY IN VATTR @ 1 ATH. AND 28 C (27 F)
1 . ) -

al’

VISCOSITY
280 cst ¢ 20°C

G REACTIVITY

This product 1s stable and w11 not rn"et violently with water, Nu‘rcouo polymerization:
will not occour. Avold contadt with strong oxigents such as 1iauid chloring, concentrated’
oxygen, sodtum hypochlorite or Calciua hypochiortite. )

H ENVIRONMENTAL INFORMATION

i

i

oa

STEPS TO 8K TAKEN IN CASC MATERIAL IS8 RILEASED OR SPILLED A B
Shut off and elintnate 811 tgnition sources., Keep pecple swey. Recover free proauct. Agd sand,
aarth or other suiteble absorbent t0 80111 ares, Ninteize bresthing vapors. MNinimize skin
contact. ventilste confined spaces. Opan a1) vindows and doors. Keed product out of severs and
watercourses by diking or thoounding. Advise suthorities {f product has entered of Ay enter
severs, vatercourses, or extensive land aress, : :
Assure conformity with applicable governaental regulations,

THE FOLLOVING INFORMATION MAY BE USEFUL IN COMPLYING VITH VARIOUS STATE ANO FEDZRAL LAWS AND

$3-eanenecon DATE 133ULD: 01/20/89
PAGE: 3 SUPIRSEDES DATE: eaasecae




KEGULATIONG UROER YARIOUS ENVIRONMINTAL STATUTLR

RLFORTABLE QUANTITY (RQ), EPA REQULATION 40 CFR 303 (CIACLA tection 102)
No RO for prooust or any constituent greater than 1X er O, 1X (carcinogen).

THALSHOLD PLUNNING QUANTITY (TPQ), TPA RIGULATION 40 CrR 3us ($ARA too0tfons 301-3M4)
Ho TPO for procuat or any constituent grester than (X or 0,1% (carginogen). _

TOXIC CHIKICAL RELEAST RIPORTING, £PA RIGULATION 40 Cre 372 (SARA gection 313)
Ho tox10 chenfosl s present. greatar than 1X of 0.1% (carcinogen).

.| HAZARDOUS CHIKICAL REPORTING, EPA REGULATION €0 CFR 370 (SARA Sections 311-312)
.. Aocute Chronte Fire Pressure Rasctive Hot Applicsble
EPA HAZARD CLASSIFICATION CQOK1 H"z(ﬁd Ha%t&d Hazard  Hazare Harsrd

"'t~ PROTECTION AND PRECAUTIONS

VENTILATION e
Use only with ventflation sufftatent ¢o prevent $x00eding recoanended expoture 1{mit or bustldup

of explostive conceantrations of vapor n afer, NO snoking, flanme or other fgnit{on sources,

RUSPIRATORY FROTECTION . . .
Use supplfed-atr resoiratory protection (A confined or encloged $P80es, {f needed,

Use spproved orgsnic vapor respirator for concentrations of -dutoxyethanot in cgo{u of 28 ppa.
PROTECTIVE QLOVIS ) e
Use chentcal-resistant gloves t0 avold prolonged and repasted skin oontact.

EYE PROTECTION
Use splash goggles or face ghield when eye contact RaY OOCUR,

OTHER PROTECTIVE CQUIPKEINT
UVse cheanfcal-resistant apron or elioker sutt and cheafcally resistant boots to avote

contaninating regular clothing, which Could resuit.In prolonged or repested skin contact.’

WORK PRACTICES / EINQINEERING CONTROLS

Keap contatinars ¢103e0 when not (n uge. 00 not store near heat, sparks, flane or strong
oxidants. To prevent fire Or expliosion riek from statie accusulation and discharpe, effective
ground product transfer 3ystea 1n 2000rdance vith the National Fire Protection Association ’

tandard for petroleur products. .
In order to prevent fire or explosion Razards, vse appropriate tQuipaent.

Information on electrical equipaent appropriate for use with th"iﬂt proauct say be found 1n the
lotest edition of the Natfonal Electrical Coce (NFPA-70). This docusent 18 avaflanle. from the
Nationsl Fire Protection Assoofation, Batierymarch Perk, Ouincy, Kassschusetts ¢©2208.

PERSONAL HYQIENE

Kintaize Dreathing vapor or mist. Avoid prolonged or repsated contact vith skin, Rescve
contaninated Clothings launder Or dry-clean before re-use., Reacve contaninated shoes andg
thoroughly olesn and dry before re-use. Cleanse skin thoroughly after contact, dafore breaks
And ssale, and at end ef work perfod. Produat {9 te3dily reacved froe skin by vatecless

hand clesners folloved By wvashing thoroughly with soep and vater. .

J. ‘TRANSPORTATION AND OSHA RELATED LABEL INFORMATION

.

TRANSPORTATION INCIOINT INFORMATION
For tfurther tnformation relative to sptitls resulting fron transportation (ncidents, refer
10 1stest Departaent of Transportation Inergency Response Cuidebook ¢or Haxardovs Materfals
Incicants, DOT » 8800.3. )

DOT IDENTIFICATION NMUKEBIR
NOt 22D0'1Canle

e arRmsn i OATE 138UEQ: -  ©Q7/28/3e
SUPERSEDES DATE: eesccece




INIPOL 4P 22

-: o '.:,_.. T _:,_‘: ; e - ’ .
| OSHA REQUIREDILABEL INPORMAYION < : X

In coeplianceivith haZsrd ang e ight-10-know requirensnts, the folloving OSHA Hezerd Varnings
should be found on 8 Tabel,: {11 of laging or (nveice scoospanying this shipsent,

:_ VARNINAY
 MATERIAL MAY BE ABSORBIO THROUGH THL SKIN
PROLONGED ANO REPEATED EXPOSURE ®4AY CAUSE

(Y8 AND SKIN IRRITAYION AND MAY CAVSE
8LO00 ANO KIONEY DAMASE

Nt
A

- .

Note: -Product 1abel will contatn additfonal non-0SHA related (nformation,

-y
The {nforration snd recotwmndations contained herein are, to the best of Exxon’s knoviedge ang
belfat, sccursta and relisdle as of the date fssued, Exxon coes not varrsnt or guarsntee thelr
‘wu"cytﬁ n}uhnlty. and Exxon shall not be l{adle for any 1088 or damsge arising out of
the use rect. :

The ({nformation and recommndations are offered {or the user’s consideration and exan{nation,
and (¢t 18 the usen’s responsibilfty to satisfy {tzalf that they are suftadie and coeplets for
{ts partioular use. If buysr repackages this product, u?n ooungil should be consulted te
fnsure proper Mealth, safsty snd other necessary Inforsetion s Ingiuced on the contsiner,

The Invircnmantal Information {ncluded under Seotion H hereof as wvall as the Hazserdous Kater(als
Identif{cstion System (HH{IS) and Natfonal Fire Protection Axsociat{on (NFPA) retings have besn
{ncluded by Ixxon Coeps U.S.A. {n order to provide add{tional health and hexard classificstion
information. - The retings recommanced are based Uwon the eriterias supplfed by the developers of
these rating systees, together vith Exxon’s {nterpretation of tha svailable cate,

-

FOX ADDITIONAL IKFORMATION ON HEALTH FOR OTHER PROCUCT INFORMATION CONTACT:

LFFECTS CONTACT: "y
DIRECTOR OF INDUSTRIAL HYQIENE MANAGER, MARKITING TECHNICAL SIRVICLS

EXXON COMPANY, U.3.A. : EXXON COMPANY, U.$.4A,
P. O. BOX 2180 ROOM 3137 P. 0. 80X 2130 ROOW 2338

HOUSTON, TX 77282-2180 : HOUSTON, TX 77282-2180
(713) €86-2443 (713) ¢2¢-4049

$43-0277M800 1 . OATE 133VID: 07/28/8%
PACE: 8 SUPCRILOLS DATEy deotesse




VIATERIAL SAFETY DATA SHEET = pace1

S amm——— EXXON CHEMICAL AMERICAS ¢ P.0O. 80X 3272, HKOUSTON, XAS 27009
CHEMICAL A Division of EXXON CHEMICAL COMPANY, A Dcvmg«so O&‘ON ‘COMOAANON

08/01/89 .- NO. 795800

SECTION 1 PRODUCT IDENTIFICATION & EMERGENCY INFORMATION

PAOQUCT NAME
-Corexit 8580 7-8580
CHEMICAL NAME
Not{applicabloz
cuzmuc:ALffAMlLY

horelin [l
PRODUCT APPEARANCEIOESCRIPTION

Clear Straw Colored Liquid
Hydrocarbon Odor

EMERGENCY TELEPHONE NUMBERS: EXXON CHEMICAL AMERICAS 713-870-6000
o . CHEMTREC : 800-424-9300

‘l

SECTION 2 HAZARDOUS INGREDIENT INFORMATION -

The composition of this mixture may be proprietary {information. In the event of a
medical emergency, compositional {nformatfon will be provided to a physician or nurse.
This product is:hazardoussas.dafined in;29,CFR1910,1200, based on the [following

-o. compositional informatfong..:: 3w o~ & 7 .- : ety il o4 gl

e . S * ‘"OSHA HAZARD + &

" COMPONENT Z¥figeier 21" 12512 OSHA HAZARD = =
SLREANE oo - Combustible Liquid

Paraffinic Solvent RALLES -
anic Esters .. - Eye and Skin Irritant .

Paraffinic Solvent, Org
Paratfinic Solvent S QOs By o O T - T aase - L . Vapors Ircitant to Eyes
AREEERRIE . - and Respiratory Tract

ceee s g . “ ¢
] :F

LRI LSS - i ERN o
* For additional information see Sectton 3. . i

e

SECTION 3 . HEALTH INFORMATION &.PROTECTION

NATURE OF HAZARD

EYE CONTACT:
Irritating, but does not injure eye tissue.
SKIN CONTACT: o Dt -
Low ordar of toxicity. . -
Frequent or prolonged contact may {rritate and cause dermatitis. - -

INHALATION: Cre T Lo . - . .
High vapor concentrations are:{rritating to the eyes and the respiratoryse:
tract, may cause headaches and dizziness, are anesthet{c and may have
other central nervous system effects., ) C

INGESTION: : . .
Small amounts of the 1iquid aspirated {nto the respiratory systea during

ingestion, or from vomiting, may cause brorchicpneunonia or pulmonary
edema. . )

FIRST AID
EYE CONTACT: . e .
flush eyes with large amounts of water until {rri{tation subsides,. If
{rritation persists, get medical attention, . .

SKIN CONTACT: L ; Lo . .
Flush with large amounts of water; use soap {f avaflable. . o
Remove grossly contaminated_clothing, including shqes. and launder before

reuse. .
I1f {rr{tation persists,.seek.medical.attention,

Figure 8. Corexit 9580 (TM) Material Safety Data Sheet.
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INHALATION: .
Using proper respiratory protection, {mmediately remove the affected L

victim from exposure. Administer artificial respiration if breathing
{s stopped. Keep at rest, Call for prompt modical attention,
._ INGESTION:
" 1¢ ewallowed, DO NOT {nduce vomiting., Keep at rest. Get prompt medical

--at‘tention.
WORKPLACE EXPOSURE LIMITS

EXXdR RECOMMENDS THE FOLLOWING OCCUPATIONAL EXPOSURE LIMITS:
300 ppm total hydrocarbon based on composition. ’

v PRECAUTIONS

PERSONAL PROTECTION . .
For open systems where contact {s 1ikely, wear safety glasses with side

shields, tong sleeves, and chemical resfstant gloves,

Where contact may occur, woar safety glasses with side shields,

wWhere concentrations in a{r may exceed the l{mi{ts given in this *
Ssaction and engineering, work practice or other means of exposure
reduction are not adequate, NIOSH/MSHA approved respirators may

be necessary to prevent overexposure by {nhalation,

VENTILATION
The use of mechanical dfiutfon ventilatfon {s recommended whenever this

product 18 used in a confined space, 18 heated above ambfent temperatures,
or {8 agitated, .

s

CHRONIC EFFECTS . ’ -
Laboratory animal studies have shown that prolonged and repeated inhalation - -

exposure to light hydrocarbon vapors {in the same naphtha boiling range as
this product can produce adverse kidney effects {n male rats. However, these
effects ware not observed in similar studies with female rats and male and
tfemale mice and fn limited studies with other animal species. Additionally,
in a number of human studies, there was no clinfcal evidence of such effects
at normal occupational levels, It {s therefore highly unlikely that the
kidney effects observed in male rats have significant tmplications for humans
exposed at or below recommended vapor 1{mits {n the workplace.

CHRONIC TOXICITY DATA IS AVAILABLE UPON REQUEST
SECTION 4 FIRE & EXPLOSION HAZARD

FLASHPOINT: 174 Deg F.-METHOD: Seta CC  NOTE: Not avatlable .
FLAMMABLE LIMITS: LEL: 0.8 UEL: 7.0 NOTE: Not available
AUTOIGNITION TEMPERATURE: NOTE: Not avaflable .

GENERAL HAZARD : )
Combustible Liquid, can form combustible mixtures at temperatures at
or above the flashpoint.

Toxic gases will form upon combustion,
*Empty* containers retain product ‘residue (1iquid and/or vapor) and can be

dangerous, DO NOT PRESSURIZE, CUT, WELD, BRAZE, SOLDER, DRILL, GRINO, OR
EXPOSE SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR
OTHER SOURCES OF IGNITION: THEY MAY EXPLODE AND CAUSE INJURY OR DEATH,
Empty drums should be completely drained, properly bunged and promptly re-
turned to a drum recond{tioner, or properly disposed of.

FIRE FIGHTING :
Use watar spray to cool fire exposed surfaces and to protect personnel,

Isolate "fuel® supply from fire,
Use alcohol type foam, dry chemical or water spray to extinguish fire,

el .., R 4 Lt . - r .
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Respiratory and eye protection required for fire fighting personnel.
- Avoid spraying water directly {nto storage contatiners due to danger of
botlover. .

)DéCOMPOSITION PRODUCTS UNDER FIRE CONDITIONS
“-Smoke, Fumes, Carbon Monoxide, Carbon Dioxide

N

. SECTION 5 SPILL CONTROL PROCEDURE

LAND SPILL .. e
Eliminate sources of fgnitfon, Pravent additional discharge of material,
it possible to do so without hazard. For small spilils {mplement cleanup
procedures; for large spills {mplemant cleanup procedures and, {f 1n
public area, keep publ{c away and advise authorities., Also, {f this
product i{s subject to CERCLA reporting (see Section VII) notify the
National Response Center, <«
Prevent 1iquid from entering sewers, watercourses, or low areas., Contain
spilled 1i{quid with sand or earth., Do not use combustible materfals such
as sawdust. : .
Recover by pumping (use an explosion proof or hand pump) o with a
sui{table absorbent.

Consult an expert on disposal of recovered material and ensure
conformity to local disposal regulations.

WATER SPILL . : o o
Consult an expert on disposal of recovered material and ensure
conformity to local disposal regulations,

hEN Pa
h ..

SECTION 6 NOTES

This product may contain trace amounts of ethylene ox{de
(CAS No. 75-21-8), a condition which creates the potential for
accunulation of ethylene oxide {n the head space of shipping
and storage containers and 1n enclosed areas where the product
is being handled or’ used. Ethylene oxide {s considered by OSHA,
IARC, and NTP as a potential carcinogen for humans, Ethylene oxide
may also present reproductive, mutagenic, genotoxic, neurologioc
and sensitization hazards {n humans. If this product {s handled
with adequate ventilation, the presence of these trace amounts
18 not expected to result {n any short or long term hazards,

SECTION 7 REGULATORY INFORMATION

TSCA: : .
Components of this product are l1isted on the TSCA Inventory.

CERCLA: .
It this product is accidentally spilled, it is not subject to any special reporting
under the requirements of the Comprehensive Response, Compensation, and Liabil{ty Act
(CERCLA). Ve recommend you contact local author{ties to determine {f there may be
other local reporting requirements.

SARA TITLE IlI: -
Under the provisions of Title III, Secttons 311/312 of the Superfund Amendments and
Reauthorization Act, this product is classified into the following hazard categories:
Immediate health, Delayed Health, Fire, Lottt T e ot * .

This product does not contain Secttion 313 Reportable Ingregionto.




: ,(\UN IVIATERIAL SAFETY DATA SHEET

JHENMCAL
- -

PAGE 4

08/01/89 Corexit 8580 7-8580

NO. 79580000

SECTION 8

TYPICAL PHYSICAL & CHEMICAL PROPERTIES

' SPECIFIC GRAVITY:
© 0.81 2t 60 Not avaflable

Dansity: 6.8 1bs/gal at 60

' SOLUBILITY IN WATER, WT. ¥ AT °F:

Dispersible

SP. GRAV. OF VAPOR,
" 5.00 Not avaflable

EVAPORATION- RATE, n-Bu Acetate={:

0.0 Calculated

at 1 atm (Atr=1);

VAPOR PRESSURE, mmHg at °Fg
2 at 100 Calculated

VISCOSITY OF LIQUID, CST AT °F:
3 at 100 Cannon-Fenske

2 at 150 Cannon~fenske
FREEZING/MELTING POINT, °F:

=65 Pour Potint

BOILING POINT, °‘F:

428 Not avatlable

SECTION 9 REACTIVITY DATA

STABILITY:
Stable

HAZARDOUS POLYMERIZATION:
W11l not occur

CONDITIONS TO AVOID INSTABILITY'
None

COND. TO AVOID HAZARDOUS POLYMERIZATION'

Not applicable -

MATERIALS AND CONDITIONS TO AVOID INCOMPATIBILITY:
Strong Oxidizing Agents

{AZARDOUS DECOMPOSITION PRODUCTS:

None

SECTION 10 TRANSPORT AND STORAGE

J.S. DOT CLASSIFICATION:
Combustiblie Liquid

-LECTROSTATIC ACCUMULATION HAZARD:
Unknown, use proper grounding procedure e .

:TORAGE TEMPERATURE, °F: LOADING/UNLOADING TEMPERATURE, °F:
Ambient Anbient

. TORAGE/TRANSPORT PRESSURE, maHg: VISC. AT LOADING/UNLOADING TEMP., cST:
~“tmospheric Not available 7

UN NUMBER:
U.S. DOT Identification Nunber:

NA 1993

OATE PREPARED:
- . August 1,19889 . =

REFERENCE NUMBER:

SUPERCEDES ISSUE DATE'
HOHA-A=-12003

July 27,1989

FOR ADDITIONAL PRODUCT INFORMATION, CONTACT YOUR TECHNICAL SALES REPRESENTATIVE
rOR ADDITIONAL HEALTH/SAFETY INFORMATION, CALL 713-870-6885
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