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Abstract : In recent years, there has been a sharp and ' 
continuing Increase in the volume of hazardous c argo 
transported by water. Acknowledging the risks. manufacturers 
and shippers. along with federal and state governments. have 
made commendable efforts to prevent casualties tha t Involve 

dangerous cargoes . However. thts focus on prevention may have 
dive r ted attention from an equally important aspect of 
hazardous cargo safety: the need for prompt, orchestrated. and 
htglily effective response to the casualties that can and do 
occur despite the most string nt precautions . with emphasi s on 
developing the technical and Institutional capabilities for 
this respon<;e. In tl1e meanwhile, the technical communl ty who 
would be called upon to cope with a casua l t y has eKpressed 
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concern about the capabi It ty to respond to and manage a 
signiftc nt marine incident lnvolvin9 hazardous ca rgoes . In 
reply to these concerns. the National Res earch Counc il's 
Marine Board undertook an assessment of current capabi 1 tty. 
both technical and institutional . for responding to casual ties 
Involving ships carrying hazardous cargoes. In February 1978, 
the Marine Board establ I shed a Panel on Response to Casual ties 
I nvolving Ship - Borne Hazardous Cargoes to undertake the 
assessment. This report pr~s nls the resu l t of that 
assessment. (Author) 
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POUWORD 

The transport of hazardous cargoes by ship is increasing dramati
cally at sea, in congested port areas, and along the nation's 
inland waterways. Federal and state governments and industry have 
expended considerable effort to develop safe operating practices. 
Thia effort has taken the form of increased safety consciousness 
and measures on the part of industry, stringent regulations 
promulgated by government, and government and industry contingency 
planning. Legislative initiatives such as the Ports and Waterways 
Safety Act of 1972 (33USC1221-1227; 46USC39l(a)), the Federal 
Water Pollution Control Act, as amended (86STAT816), the Hazardous 
Materials Transportation Act of 1974 (46USC170; 49USC1471, 1472, 
1655, 1801-1812), and the Port and Tanker Safety Act of 1978 (P.L. 
95-474) ensure the care and caution with which marine transporta
tion of hazardous cargoes is undertaken. 

Despite the prodigious effort expended to prevent marine 
casualties involving hazardous cargoes, insufficient attention has 
been paid to developing and maintaining the technical and institu
tional capability to respond to such casualties if and when they 
should occur. Even minor casualties of ships carrying hazardous 
cargo can result in major or catastrophic disasters affecting the 
ships and their crews, the marine environment, the shoreline, and 
the coastal settlements and their population. 

The premise of the study is that the sequence of decisive and 
timely actions taken after the occurrence of a casualty is crucial 
in preventing major or catastrophic consequences. The basic 
casualty response functions include minimizing the consequences of 
the incident, including any accidental cargo release; maintaining 
local public aaf ety; controlling and cleaning up pollution; and 
recovering (salving) the stricken vessel. 'lbe need to assess 
national response capability has been the subject of formal and 
informal discussions among the technical community and concerned 
federal agencies that would be involved in response. These 
discussions resulted in a request from the Society of Raval 
Architects and Marine Engineers that the Marine Board of the 
National Research Council establish a panel to assess response 
capabilities. 

iii 
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Accordingly, in February 1978 the Marine Board convened a Panel 
on Response to Casualties Involving Ship-Borne Hazardous Cargoes. 
The panel's work was supported by the u.s. Army Corps of Engineers, 
the U.S. Coast Guard, the Maritime Administration, and the u.s. 
Navy. The panel's charge was to assess current technical and insti
tutional capability to respond to casualties involving ships 
carrying hazardous cargoes, including both incident minimization or 
damage-limiting capabilities and the capability to recover the 
hazardous cargo vessel. 

In conducting the study, the panel was charged with the 
following responsibilities: 

1. Outlining a number of plausible casualty 
scenarios; 

2. Conducting seminar workshops to identify capa
bilities and deficiencies in equipment, personnel, 
and procedures for responding to the plausible 
casualties; and 

3. Preparing a report, based on its deliberations, 
identifying deficiencies in equipment and per
sonnel and recommending programs to alleviate 
deficiencies. 

The study was conducted over a 12-month period. Drawing on 
expert advice from special contributors and available information, 
the panel prepared plausible scenarios for casualties involving 
hazardous cargoes. Although the scenarios describe events that have 
the potential to assume catastrophic proportions, the incidents are 
capable of being responded to and managed. The scenarios served as 
the basis for seminar sessions at which key actors--associated with 
industry, government agencies, and local public safety forces-
played "what if" games and responded with decisions and actions as 
though the incidents described by the scenarios were actually 
occurring. In this report, these sessions are referred to as "game 
simulations." (The word "game" is used to differentiate them from 
mathematical or computer simulations.) The panel based its assess
ment of response capabilities on information that was revealed in 
the course of the study and on its collective experience and 
expertise in casualty response. 

Although it marked a departure from typical National Research 
Council study approaches, the panel's study method is similar in 
many respects to the case studies of ten used in graduate education 
and occaiionally used in conducting National Research Council 
studies. The game simulation approach departs from usual case 

1Notes are provided on pages 53-54. 
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study methodology in that the experts who would be relied upon to 
act in the event of a real emergency were called upon to formulate 
decisions and take actions aa though an incident was actually 
occurring, rather than simply being asked to analyze a written 
description of probable actions. 

It is important to recognize that the game-simulations were not 
designed or conducted as operational readiness exercises. They do 
not purport to teat or compare agency, industry, or individual 
performance. Furthermore, the case study method does not produce 
statistically meaningful data which can be used to support definite 
conclusions. However, the method, which permits reiterations of 
several sequences of responses, does do what a formal examination 
may not do well: it teats human interactions and exposes decision 
processes. The case study method provides clues to techn~cal and 
institutional weaknesses in response capability. By doing so, these 
game simulations provided a focus for the panel's collective 
expertise and experience. The panel's findings and reconaendations, 
therefore, are baaed on these clues, as well as on their assessment 
of information developed during the course of the study. 
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SUMMAllY 

In recent years, there has been a sharp and continuing increase in 
the volume of hazardous cargo transported by water. Acknowledging 
the risks, manufacturers and shippers, along with federal and state 
governments, have made commendable efforts to prevent casualties 
that involve dangerous cargoes. However, this focus on prevention 
may have diverted attention from an equally important aspect of 
hazardous cargo safety: the need for prompt, orchestrated, and 
highly effective response to the casualties that can and do occur 
despite the most stringent precautions, with emphasis on developing 
the technical and institutional capabilities for this response. In 
the meanwhile, the technical community who would be called upon to 
cope with a casualty has expressed concern about the capability to 
respond to and manage a significant marine incident involving 
hazardous cargoes. 

In reply to these concerns, the National Research Council's 
Marine Board undertook an assessment of current capability, both 
technical and institutional, for responding to casualtiea involving 
ships carrying hazardous cargoes. In February 1978, the Marine 
Board established a Panel on Response to Casualties Involving Ship
Borne Hazardous Cargoes to undertake the assessment. This report 
presents the results of that assessment. 

The panel employed a case study methodology in the conduct of 
the study. This consisted of developing scenarios describing 
hypothetical but plausible marine casualties and then conducting 
game simulations in which those who would actually respond to the 
incidents sinulated their actions in a seminar, or game, mode. The 
panel then based its assessment of response capabilities on inf or
mation developed in the course of the case studies and its col
lective experience in casualty response. 

Three case studies were developed and analyzed: 

• A casualty on the Ohio River in which a towboat 
pushing barges of anhydrous ammonia struck a 
bridge abutment near Louisville, Kentucky; 

• A collision between a liquefied natural gas 
tanker and a container ship in nearshore open 
ocean in the vicinity of Savannah, Georgia; and 

• A collision between a Navy ammunition and explosives 
carrier and a bulk sugar carrier on the lover 
Sacramento River near San Francisco Bay. 
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The panel's analysis focused on government agency responsi
bilities and planning for marine casualty response; the need for 
technical information to support casualty response training and 
preparedness; salvage and marine fire fighting capabilities; and 
communications during casualty response. 

In the area of government agency responsibilities and planning 
for marine casualty response, the need for clarifying institutional 
relationships among agencies and concerned interests was closely 
examined. The contribution that effective contingency planning can 
make to casualty response was explored in depth. The need to 
establish operating relationships among agencies involved in 
casualty response prior to the occurrence of a casualty was also 
established. 

More immediate and effective delivery to response teams of 
high-level technical information on hazardous cargoes is critical to 
improving national response capabilities. Furthermore, a need was 
identified for some federal agency to have the ability and inf orma
tion to gain access to pollution control, salvage, and other 
equipment necessary for casualty response in a timely manner. 
Finally, the success of a marine casualty response can hinge on the 
availability of technical information on the characteristics and 
configuration of the vessel involved. This information is rarely, 
if ever, readily available. 

A relatively high level of training and preparedness was 
apparent in the case studies, especially on the part of the Coast 
Guard, the State of California, and the liquid natural gas (LNG) 
industry. 

A number of technical and legal constraints affecting the 
economic health and effective performance of the salvage industry 
are identified in the report. Recommendations to reduce these 
constraints include the requirement that hazardous cargo ships carry 
easily understandable and implementable technical information 
devoted to the details of salvage and casualty response. A more 
responsive salvage industry must also have access to all equipment 
necessary for casualty response. This may entail new institutional 
arrangements such as industrial cooperatives for salvage purposes. 

The salvage industry also faces a number of legal barriers to 
responsible and effective performance. Most salvors now work on a 
no cure/no pay basis, meaning that the salvor can neither collect 
fees nor be reimbursed for his expenses unless he is able to 
complete the job as specified. In hazardous cargo incidents, the 
salvor may perform major salvage work and then fail to collect his 
fee because he can find no safe-haven port to which to tow the 
vessel for repair or scraping, as required. Further, the present 
outmoded system makes him liable for any pollution that may occur 
while the ship is under his care, even though it is the owner who 
carries insurance against pollution cleanup costs. Another 
important legal barrier to emergency salvage operations, from the 
point of view of shipowners and local authorities, is the Cabotage 
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Law, which forbids the use of foreign salvage equipment in u.s. 
waters unless no comparable domestic equipment is available. 
Government permission, a red-tape process that can delay marine 
disaster response, must be obtained before any foreign salvage 
vessel in the area can be called upon for help. These legal 
problems hampering salvage operations, moat of which became manifest 
during the game simulations, are discussed in the report in greater 
detail and remedies are suggested. 

In the area of marine fire fighting capability, there appeared 
to be a dearth of marine fire fighting resources in port areas. 
Further, the few resources that exist are apparently being sharply 
cut back as the result of strained municipal budgets and lack of 
federal financial support earmarked for marine fire fighting. 
Pinally, contingency plans for regional fire fighting coordination 
often overlook the special case of marine fires, particularly 
coordination of marine with land fire fighting efforts. 

In the area of c01111Unicationa, existing notification procedures 
for pollution incidents work well and serve a useful function for 
marine casualty response. After notification has been made, 
however, c011111Unicationa problems begin in earnest. For example, 
there are no commonly held, dedicated emergency c01111Unication 
frequencies in port areas, although the technology for this is · 
readily available. 

Numerous recomnendations on these topics are made in the final 
section of the report. They are addressed to the various interests 
that should take the actions. In the private sector recommendations 
are directed to the hazardous cargo shipping industry, hazardous 
material manufacturers, and the salvage industry. In the public 
sector, recomaendationa are directed to the National Response Team, 
Customs Bureau, Environmental Protection Agency, Army Corps of 
Engineers, Maritime .Administration, u.s. Coast Guard, and u.s. Navy. 
In addition, several recommendations are made that will require 
legislative action. 

'lbe report also contains an Af tervord, which examines the 
utility of game simulations as a tool for policy and program 
development and evaluation. Pinally, extensive discussion of the 
study methodology and exhaustive descriptions of the case studies 
are included as Appendixes A and B. 
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BACXGllOURD 

The objective of this study is to assess national capability to 
respond to marine casualties involving vessels carrying hazardous 
cargoes. Response to an incident consists of ainiaizing the 
consequences of the incident, including any accidental cargo 
release; maintaining local public safety; controlling and cleaning 
up pollution; and salving the stricken vessel and its cargo. An 
evaluation of response capabilities was urgently needed because, 
despite tremendous growth in the marine transportation of hazardous 
cargoes and numerous studies undertaken to develop and promote safe 
operating practices, little attention has been paid ~o how govern
ment and industry would respond to a major maritime casualty 
involving hazardous cargoes. 'lbe technical community, including 
salvors and pollution control experts who would be called upon ~o 
respond to such an incident, are concerned about the capability to 
do so. 

For the purposes of this report, the term "hazardous cargo" is 
defined to mean any hazardous polluting substance as defined by the 
Enviromnental Protection Agency, and also hazardous materials or 
dangerous ca~g~ whose marine transportation is regulated by the U.S. 
Coast Guard. ' 

Today, more and larger vessels are carrying a wider variety of 
hazardous cargoes over more routes than ever before. A description 
of the growth in the carriage of one such cargo, liquefied natural 
gas (LNG1, can substantiate the magnitude and growth of this 
traffic. Ocean transportation of LNG began in 1959. Worldwide, 
as of January 1978 there were 81 LNG carriers in existence, under 
construction, or on order. As of that date, 3,278 voyages involving 
the carriage of about 136 million cubic meters of the product had 
been coapleted. The trade has grown from 5 voyages in 1959 to 594 
in 1977. 

'lbe Department of Transportation maintains a reporting system 
for hazardous ~terials incidents that occur during the course of 
transportation. Incidents aust be reported whenever a person is 
killed or is injured and requires hospitalization; property damage 
exceeds $50,000; fire, breakage, spillage, or suspected contamina
tion occurs involving shipment of radioactive material or etiologic 
agents; or a situation exists that presents danger to life at the 
scene of an incident. Between 1975 and 1977, 97 marine hazardous 
material incidents were reported to the Department of Transporta
tion. 
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In the course of developing safe operating practices, hazardous 
cargo transportation has been studied extensively by govermnent and 
industry on a national and international basis, including scientific 
research on the characteristics of hazardous cargoes and the 
consequences of their accidental release into the enviromnent. Four 
kinds of studies have been undertaken: technology assessment, risk 
analysis, environmentai 'sftegsment, and contingency planning for 
operations and safety. ' ' ' 

These prior studies have all been directed either towards 
preventing accidents or predicting consequences if and when a mishap 
should occur. The present study takes up where the others left off. 
Answers are sought to the question: 

If a marine casualty should occur, how would it be responded 
to? Specifically, 

1. How would public risk from and exposure to 
hazardous cargoes be kept to the minimum? 

2. How would local, state, and federal government 
agencies work together with the owner of 
the stricken vessel to maintain public safety? 

J. How would technical teams attempt to perform 
pollution control and cleanup and vessel sal
vage in the presence of hazardous cargoes? 
Would the necessary equipment be available? 
Would the personnel on the scene be knowledge
able? Would coordination mechanisms and 
operating systems be adequate to the challenge? 

In developing answers to these questions through the case 
study method and other, concurrent investigations, the panel has 
assessed the adequacy of response capabilities for the types of 
incidents postulated and made reco1D1Dendations for upgrading them. 

The Scope of the Panel's Inquiry 

'lbe technical elements of a response to a marine casualty 
involving a ship carrying a hazardous cargo include: 

• Reducing to an absolute minimum public hazard 
from accidental release of a hazardous cargo; 

• Maintaining public safety (through police, fire, 
and medical services, etc.) in the face of an 
extreme emergency; 

• Controlling and cleaning up pollution; and 

• Salvaging the stricken vessel and cargo. 
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The success of a response effort hinges on six factors: 

1. Adequacy of contingency planning for safe 
operations and for emergency response to any 
incidents which may occur; 

2. Adequacy and availability of equipment needed 
to respond to an emergency; 

3. Level of knowledge and training of personnel 
who DIUSt respond to an incident; 

4. Coordination of all public and private efforts 
and management of assets to effect and main
tain control of the situation; 

s. The nature of legal and regulatory constraints 
on, and degree of public and political 
support for, technical response measures; and 

6. Weather and other local conditions at the time 
of the incident. 

In undertaking its assessment of response capabilities, the 
panel explored a variety of evaluation techniques. It soon 
became apparent that conventional techniques would be of limited 
utility in producing scientifically conclusive and statistically 
valid findings to support an assessment of response capabilities for 
incidents that rarely occur. Therefore, an alternate mode of 
assessment was adopted. A study method was chosen that siD1Ulated a 
small number of plausible casualty responses and that explored the 
technical and social (agency) interrelationships which influence 
response to marine casualties involving hazardous cargoes. The 
panel's analysis of these responses, in concert with their own 
expertise and past experiences and other available information, 
provided indications of probable areas of concern. These areas 
include possible deficiencies in contingency planning, co111111Unica
tions, technical information, and organizational arrangements. 
They also include policy conflicts. 

As a result of the limited scope of the inquiry, the findings 
of this report should be treated as indications of aspects of 
response capabilities that may need improvement, not as statisti
cally significant conclusions about the adequacy of these 
capabilities. 

A Methodology for Assessing Response Capabilities 

Thia section describes the approach used by the panel to assess 
national capability to respond to caaualities involving ships 
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carrying hazardous cargoes. It explains the choice of the study 
method; describes the study method, including development of the 
scenarios and organization and execution of the game simulations; 
points out certain artificialities in the study method that became 
evident during the course of the study; and provides the rationale 
behind the panel's choice of three specific incidents for case study 
scenario development and game siuulation. 

Choice of the Study Method 

In choosing an approach to assessing response capabilities, the 
panel had the option of either surveying and analyzing all aspects of 
response to hazardous cargo incidents or focusing on those aspects 
of response that may need improvement. Cost limitations and the 
lack of functional focus made the survey approach unattractive. 
On the other hand, an essential requirement in identifying areas 
needing improvement was to proceed so that "real issues" were 
addressed, such as salvage and fire fighting capabilities, manpower 
training, technical information needs, and the operational interac
tions of response forces and agencies which are critical to any 
coordinated response. It was suggested in discussions with the 
agencies concerned that one means of identifying problem areas would 
be to develop scenarios describing hypothetical but plausible marine 
casualties, and then have those who would actually respond to the 
incidents simulate their actions in a seminar, or game. In adopting 
this approach, the panel recognized the novelty of its use as a tool 
for evaluation and policy development. 

Description of the Study Method 

The study was conducted in four stages: 

• Information gathering and review 

• Case study scenario development 

• Case study game simulation 

• Analysis and report preparation 

This section will briefly discuss these four stages. More 
detailed information on the mechanics of scenario development and 
gaming is presented in Appendix A. 

Information Gathering and Review Early meetings of the panel 
brought together the collective expertise and experience of the 
panel and the liaison representatives of the four sponsoring 
agencies. These meetings provided opportunities for discussion of 
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gaming techniques, information requirements, and information 
sources. They also permitted the panel to receive, discuss, and 
review a great deal of both general and specific information on 
actual occurrences of, and responses to, past casualties, as well as 
the participants' current perceptions of the status of casualty 
response planning and response capability. 

Scenario Development The written scenarios describe the 
occurrence of an incident, plausible events that may result, and 
actions that may be taken in the response to the incident. The 
scenarios provided the "plot" for the game simulations, as developed 
by working groups consisting of panel members, sponsoring agency 
liaison, and outside experts with knowledge about salvage and the 
postulated hazardous cargoes and casualty locations (see Appendix 
B). 

Game Simulations Game siuulation sessions were convened to 
"play out" the scenarios. At these sessions, role players simulated 
actions they would take in a real casualty and discussed the 
ramifications of those actions. 

In the games, different branches of the scenario were played 
out sequentially. This permitted multiple iterations of sequences 
of actions in a variety of circumstances. 

'lbe games necessitated three primary centers of activity: a 
"game room," an "information/assessor room," and the "panel room." 
In the game room, a group of players acted out the decision-making 
processes and other activities involved in casualty response and 
then discussed the ramifications of events and actions. Experts in 
the information/assessor room supported the role players in 
information gathering and assessment. '!bey also independently 
assessed the consequences of players' actions and occasionally 
provided information that required redirection of action. In the 
panel room, the panel members and sponsoring agency representatives 
monitored the game via closed-circuit television and controlled its 
progress through contact with the game director (in the game room) 
and the team in the information/assessor area. Notes on the 
progress of the games were made by recorders in the game room and 
panel room. In addition, a review and critique session for all 
participants was convened at the conclusion of each game. These 
information sources provided the basis for the game records 
presented in Appendix B. 

Analysis and Report Preparation 'lbe game simulations triggered 
insights that were corroborated or rejected by the panel after 
analysis based on each panel member's experience and expertise in 
casualty response, as well as on direct observation of the game 
simulations and review of information gathered in the course of the 
study. As a result, the findings and recommendations of this report 
often transcend the events that occurred in the games themselves. 
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Limitations and Artificialities of the Case Study Approach 

A description of the study method would be incomplete without 
an explanation of its limitations and artificialities. 

The panel's case study method was not devised as an 
operational-readiness exercise and should not be used to test or 
compare agency, industry, or individual performance. The panel 
turned to the study method simply as a tool to assist it in its 
evaluation of response systems. The games were not designed to 
produce any ''winners" or "losers." 

Names of companies and ships in the study are fictional; 
however, the majority of role players represented their real-life 
positions or responsibilities. They adhered closely to their actual 
responsibilities and interrelationships, and they exercised their 
expert judgement to make what to them appeared to be the most 
probable and logical decisions based on their experience. The 
realism of the simulations was also enhanced by the numerous 
contacts maintained during the course of the game with outside 
government and industry information sources. 

Although the simulations were designed to reflect real-life 
situations, certain artificialities of the gaming method were very 
evident. Participants in the the game had access to more technical 
information than is likely to be available in real situations. 
Further, there are physical limitations on the number of roles that 
can be accommodated in a seminar game. Certain roles, such as 
local, state, and federal political officials, were necessarily 
simulated. Other roles, such as the numerous Navy offices that 
would have been concerned about the damaged ammunition carrier in 
the San Francisco simulation, were combined to facilitate the 
conduct of the game. 

There was a tendency among role players in the simulations to 
shorten event and response times. For instance, fires that have the 
potential to burn for days were extinguished in the simulation in a 
matter of hours. Moreover, the seminar situation, in which role 
players are able to directly observe and converse with one another, 
makes communications unrealistically easy, as compared to those in 
the real world where offices are located across town, telephone 
circuits jam, and key decision makers may spend hours out of touch 
while traveling by air to the scene of the incident. This ease of 
communication proved productive because it increased the speed and 
quality of players' interactions and also facilitated reiterations 
of similar sequences of actions. Other aspects of the artificial 
ease of communications were the absence of language problems 
associated with foreign crews and the speed with which contact was 
established with often-elusive shipowners. 

Finally, there was a tendency to downplay the significance of 
gaps in the availability of technical information because of the 
desire to proceed with the game. 
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The existence of these artificialities need not undermine the 
utility of the study method, although a lack of awareness of them 
probably would. 

Rationale for Choosing Three Specific Incidents for Case Study 

The task of choosing specific types of marine casualties for 
case study was assigned to a planning group of the panel. Several 
criteria shaped the choice of specific casualties: 

• The case studies were to provide opportunity 
for a reasonable and realistic test of an 
essentially complete range of required res
ponses to plausible incidents. 

• Casualties were to have the potential for 
disastrous consequences; however, they had 
to still be capable of being responded to 
and managed. 

Although casualties were to be plausible, the degree of probability 
was not considered to be a factor in selecting the types of inci
dents for the scenarios. 

Using these criteria, the planning group developed a matrix of 
plausible casualties and locations. Then the panel, after consider
ing various combinations of these matrix elements, selected the 
three casualty situations that best met the above criteria for the 
case study. 

One case study involved a casualty on the Ohio River in which a 
towboat pushing barges of anhydrous ammonia would strike a bridge 
abutment near Louisville, Kentucky. This choice was influenced by a 
chlorine barge casualty near Louisville that occurred in 1972. 
Because it paralleled a real-life incident, the Louisville game 
simulation was convened first in order to test, refine, and improve 
the panel's game simulation techniques. It also was designed to 
provide insight into response to casualties involving hazardous 
cargoes that occur on the nation's inland waterways. 

A second case study centered on a collision between a liquefied 
natural gas carrier and a container ship in the open sea just off 
Savannah, Georgia. This case emphasized an assessment of the 
capability to salve an LNG carrier, a relatively new type of vessel 
and cargo, unfamiliar to many response personnel. The Savannah case 
study was also designed to provide insight into response to 
casualties involving hazardous cargoes that occur off shore. The 
Savannah area was chosen over other F.ast Coast LNG ports because 
panel members were most familiar with its operation. Further, in 
the opinion of the panel, the difficult approach to Savannah and the 
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incident's proximity to a population center offered the possibility 
of a realistic test of response systems. 

In the third case study, a Navy amaunition ship and a bulk 
sugar carrier hypothetically collided on the lower Sacramento River 
near San Francisco Bay. This simulation was set in an especially 
complex jurisdictional setting. A Navy ship would be involved in a 
collision with a private vessel. &nergency forces that would 
respond would be under local, state, and federal control. Some fires 
would be fought from land by local fire departments; others would be 
fought from the water by the Coast Guard and the Navy. 'lbe purpose 
of this case study was to examine the interplay among government 
agencies in order to identify means of strengthening emergency 
response, and also to pinpoint breakdowns in coordination and other 
institutional factors that hampered the response effort. 'lbe case 
was also designed to provide insight into response to casualties 
involving hazardous cargo that occur in major urban port areas. 

In combination, the three case studies served their purpose 
well, illuminating both the deficiencies and strengths of the 
response capabilities of American comaunities to a marine hazardous 
cargo disaster. 
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THE CASE STUDIES: DESCRIPTION OF THE SCENARIOS AND 
GAME SIMULATIONS 

Introduction 

This section describes the scenarios and the course of the game 
simulations to support and facilitate an understanding of the 
panel's analysis and recommendations. Detailed supporting 
information for each of the cases is presented in Appendix B, 
including the scenarios developed by the panel that served as the 
basis of the game simulations, as well as records of discussions, 
interactions, decisions, and actions as they actually occurred in 
the game simulations. 

9 
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Anhydrous Ammonia Barge Casualty 
Louisville, Kentucky 

It is a Saturday afternoon of a Memorial Day weekend, and 
thousands of people are attending an outdoor bluegrass concert and 
other public events occurring along Louisville's redeveloped 
riverfront. Suddenly, just offshore on the Ohio River, a towboat 
pushing four barges of anhydrous ammonia strikes a bridge abutment. 
The incident occurs in full view of the throng of holiday makers. 

Anhydrous ammonia is a corrosive gas. Its vapors are extremely 
irritating to skin and mucous membranes. Substantial exposure can 
cause corrosive burns or even death. The gas is shipped under 
compression and refrigeration. When exposed to fire or radiant heat, ~ 
pressurized ammonia container can rupture violently, releasing the 
toxic chemical. In light (6 mph) winds, a small spill covering an area 
of 30 feet square would require evacuation of an area 1,500-feet wide 
for 2,000 feet downwind to protect life. In the event of an explosion 
of a pressurized container, the minimum safe distance from flying 
fragments would be 2,000 feet in all directions. Although a water 
spray can dissipate corrosive vapors in the event of a spill, anhydrous 
ammonia is water soluble and can kill marine life. If the wind were to 
direct a large ammonia vapor cloud from the stricken barge into the 
waterfront crowds in Louisville, there would be many severe injuries. 

Steering gear failure causes the casualty. Although the towboat 
soon regains control, the forward two barges break free. One of these 
barges floats towards the tainter gate* at the dam structure located 
less than a mile downstream and goes aground just above the structure. 
The other barge partially sinks in mid-river directly offshore from 
downtown Louisville. Failure of refrigeration systems on the sunken 
barge allows the cold ammonia tank to warm up. The relief valve permits 
a slow, but highly visible, release of a poisonous cloud of anhydrous 
ammonia. This arouses immediate public alarm in the crowded riverfront 
area. 

In accordance with the National Oil and Hazardous Substances 
Pollution Contingency Plan (National Contingency Plan), the Coast Guard 
serves as the acting on-scene coordinator of all federal agency res
ponse actions until the arrival of the EPA representative. Immediately 
upon receiving a radio message from the towboat Captain, the Coast 
Guard initiates a series of notifications which includes the vessel 
owner and concerned federal, state, and local agencies. The news media 
are also notified of the incident, in addition to having observed it. 

*A tainter gate is a structure resembling a very large bulldozer blade. 
It is used to control and direct the flow of water over a spillway. 
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Early action focuses on notifying all concerned parties, 
mobilizing for timely response, and securing all information 
necessary for evaluating technical and public risk and developing a 
response plan. One decision that must be made immediately by local 
public safety forces in the game is whether to close the highway 
bridge across the Ohio River until all danger is past. A logistical 
problem that occurs as a result of the numerous notifications that 
must be made is the jaDDDing of switchboards at Coast <bard and Corps 
of Engineers (COE) offices. Another communications problem that 
soon develops is the inability of federal agencies to satisfy the 
public demand (as represented by the media and politicians) to know 
what has occurred. 'l'he reason for this, as revealed in the course of 
the game, is that tremendous operational demands are placed on a 
staff that is not large enough to handle all demands simultaneously. 
Any emergency staff called in at the regional or headquarters level 
could not be on the scene for many hours. 

At one point the scenario calls for a tornado to touch down 
elsewhere in Louisville. It knocks out communications and power 
systems and forces Coast Guard and Corps of Engineers headquarters 
to switch to emergency power. 'l'he tornado also diverts the atten
tion of local public safety forces and political leaders. The 
Louisville Department of Public Safety orders a voluntary evacuation 
of the riverfront area. The governor calls out the National Guard 
to respond to the tornado casualties and damage. 

During this time, the towboat retrieves the barge that had 
floated toward the tainter gate at the dam (and grounded). However, 
at this point the scenario calls for an aDDDonia tank on the sunken 
barge to break free and float downriver. If it ruptures, a massive 
release of poisonous anhydrous aDDDonia will occur. Notified of the 
free-floating tank, the COE game player closes the tainter gate in 
order to slow the river current and raise the level of the pool in 
which the tank is floating. 'l'he COE also notifies the barge owner 
that if the tank should lodge at the tainter gate, the COE will 
direct its removal in order to safeguard the lock structure. 
Technical discussions occur between the salvor, the Corps, and the 
Coast Guard as to means available to secure the tank. 

Three hours have elapsed since the incident occurred, and an 
EPA representative arrives in Louisville. Acting according to the 
instructions in the regional response plan, this representative 
assumes the role of the on-scene coordinator of federal support an4 
response actions for pollution control. This produces confusion 
among officials of those federal agencies already at the scene, who, 
although not as well prepared in the mechanics of the regional 
response plan, are still responding to the emergency. 

The free-floating tank does ground and rupture, causing a 
massive release of anhydrous aDDDonia. Winds dissipate the poisonous 
plume in 30 minutes, blowing it away from downtown Louisville. EPA 
makes available technical information to help the public cope with 
the gas cloud. This includes instructions for constructing a primi
tive gas mask by breathing through a can that has been perforated 
and filled with moist coffee grounds. 
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Considerable discussion in the game is devoted to developing a 
salvage plan for the sunken barge. Some of this discussion leaks 
out from the technical teams into the public arena. Public exposure 
of dissension among the technical team undermines public confidence 
in the solutions that are recommended. On the other hand, the 
better the access that the media and political leaders have to 
information, the more supportive they are of the response measures 
that must be undertaken. 

An interesting interplay occurs in the game between the Corps 
of Engineers, the Coast Guard, and the barge owner over legal 
responsibility for various actions. The Corps of Engineers can take 
remedial action to protect navigation structures and to remove 
hazards to navigation and the Coast Guard can contain and clean up 
pollution and act to promote safety. However, neither agency is 
inclined to take direct response action as long as the owner is 
known and acting properly, regardless of the fact that the agencies 
may have much more technical response capability than the owner and 
may be able to respond more readily to the emergency. 

In another branch of the simulation, one of two anhydrous 
ammonia tanks on the sunken barge is made to float loose and lodge 
against a tainter gate of the dam without rupturing. Discussion 
focuses on developing a salvage plan. EPA representatives, after 
some deliberation, explain that they are more concerned about air 
pollution, which poses a hazard to people, than water pollution. 
Furthermore, in the face of favorable weather predictions, EPA 
scales down the size of the area that they feel should be evacuated. 

A salvage plan is finally agreed on. Under the direction of 
the Corps of Engineers, the tank will be rolled right-side-up and 
then towed off. A variety of equipment, including a crane of 
sufficient size, will be needed to accomplish this. Considerable 
time is spent locating equipment and other salvage assets. The 
salvage plan is publicly presented at a press conference convened by 
the regional response team. 

Salvage of the sunken barge must also be accomplished. 'lbis is 
complicated by frequent shifting of the barge's position. The 
salvors recommend deliberately dumping the contents of the remaining 
cargo tank into the river prior to undertaking salvage. The owner's 
lawyer cautions the owner that deliberate dumping of hazardous 
substances is prohibited by law. He advises that the cargo not be 
released unless and until the government issues a written order to 
do so. At the conclusion of the game simulation, EPA is concerned 
that the effects of a massive release of anhydrous 81111lonia into the 
river are not known, nor is information readily available on means 
of buffering the release. 
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Liquefied Natural Gas Tanker/Container Ship Collision 
Savannah, Georgia 

Liquefied natural gas is a compressed gas which is transported 
at extremely cold temperatures C-260°F). If released on water it 
will float and boil and produce a visible and flammable vapor cloud. 
A vapor cloud from an uncontained release will drift downwind. If a 
source of ignition is encountered, a short, severe fire will consume 
the vapor. Flashback along the vapor trail may occur. Vapors that 
encounter a source of ignition in an enclosed space may explode. 
LNG is not a hazardous polluting substance. It is not harmful to 
aquatic life. The major hazard associated with the transport of LNG 
is its extreme flammability, especially when a casualty of some kind 
has created a large vapor cloud. 

In the Savannah simulation, a fully loaded LNG vessel is 
inbound to discharge cargo at a receiving facility in the Savannah 
area. It is complying with Coast Guard arrival procedures for LNG 
ships, which include vessel traffic control between Savannah harbor 
and the Savannah light. Coast Guard regulations require the 
presence of an escort vessel, which is on station awaiting the 
ship's arrival. However, marine traffic delays and steering gear 
failure precipitate a collision between an outbound container ship 
and the inbound LNG ship about nine miles off Savannah Beach, a 
heavily populated seashore resort area. The LNG tanker master 
immediately proceeds to implement damage control procedures to 
protect crew and equipment from fire and other hazards. Coast Guard 
personnel on the escort boat witness the collision and initiate 
notifications and preliminary response actions, as stipulated in the 
regional response plan for pollution incidents. (Even though LNG is 
not a polluting substance, the National Contingency Plan and 
regional response plans established pursuant to it may be activated 
in response to the threat of pollution. In the Savannah game, both 
ships carry some fuel oil, which is a polluting substance.) 

In the game, the collison does not cause the ships to lock 
together. However, fire breaks out on the LNG tanker. One entire 
tank of cargo is consumed in an intense fire that burns for 
approximately 15 minutes. The shipboard fire precludes the 
formation of any vapor cloud. The ship's sophisticated design and 
equipment are effective in confining the fire, although shipboard 
primary electrical and communications systems are knocked out. 
Until new antennas can be rigged, the LNG tanker will be able to 
communicate only via walkie-talkie messages sent to and relayed by 
the Coast Guard escort boat. Class A (combustible material capable 
of being extinguished with water) fires remain after the LNG fire 
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has burned itself out. The master organizes work parties to 
extinguish these fires. Meanwhile, the LNG tanker drifts aground. 
The master sets anchor to keep the ship from being forced harder 
aground by wind and waves. 

The Coast Guard closes down all vessel traffic in the vicinity 
of the incident. It requests staff and material assistance from the 
district, and also requests the advice and involvement of the 
Supervisor of Salvage, U.S. Navy. The owner has access to necessary 
salvage and cargo transfer equipment stockpiled in Norfolk, Virginia 
and immediately orders that this be sent to Savannah. A cargo 
tranaf er vessel is also diverted to the scene. One reason for a 
strong and early response by the owner is that he has developed 
corporate contingency plans for an LNG casualty and has sponsored 
manpower training programs. 

The scenario calla for a 22,000 hp foreign salvage tug 
returning to Europe from a town in the Gulf of Mexico to notify the 
Coast Guard that it is in the immediate area and is available to 
assist as necessary. However, cabotage law (46 USC 316) prevents 
the use of foreign salvage assets unless the Coanissioner of Customs 
certifies that comparable domestic assets are not available. 
Valuable early response time is lost in securing the cabotage 
waiver. 

The Coast Guard holds a public briefing in the game. Because 
the owner appears to be responding properly to the situation, Coast 
Guard operations are in a monitoring and support mode. Contingency 
funds for pollution cleanup cannot easily be made available because 
no pollution has occurred, although the threat of pollution probably 
exists. 

After some time has elapsed, the foreign salvage tug prepares 
to tow the LNG ship out to deeper water. Technical questions that 
are raised in preparing for the tow, which are not adequately 
addressed in the master's damage control book or in other contin
gency planning documents, center on how beat to de-water and ballast 
the ship and how much horsepower will be necessary to refloat the 
it. Another question that arises as a result of the towing attempt 
is, where will the ship be towed to? A safe haven must be--and 
ia--found in which to effect cargo transfer and salvage. The safe 
haven problem proves politically volatile in the game. Congres
sional interest in the matter is even expressed. 

The foreign tug successfully tows the tanker off-ground. The 
foreign tug is then dismissed. Attended by smaller domestic tugs, 
the ship will await the arrival of cargo transfer and salvage gear 
before being towed to the safe haven. 

Another branch of the simulation explores more fully the 
technical question of ballasting for towing, using available domestic 
tugs. Since there is leas horsepower in the vicinity for towing than 
when the foreign salvage tug was present, the ship must float free of 
its own accord, through proper ballasting and off loading of cargo, 
before she can be towed to a safe haven. The owner estimates 
that it will take 8 hours to rig for cargo tranaf er and towing, 
and 24-36 hours to lighter and de-water the vessel and fill the holds 
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with inert gas (equipment for this is enroute). The vessel can then 
be towed to a repair facility in Norfolk. 

In the same branch of the simulation, the tanker owner's lawyer 
expresses concern about obtaining statements from those involved and 
preserving evidence for subsequent legal actions. Be suggests that 
the Coast Guard convene a fact-finding hearing into the incident 
immediately, on board the stricken vessel if necessary. Since both 
the LNG master and the Coast Guard object to such disruption, a 
hearing will be held in port after the emergency has passed. 

The final ''what if" branch of the game simulation starts at the 
collision. Instead of separating, the ships remain locked together 
for some time. An LNG fire occurs at the point of impact. Other 
fires burn on both vessels. Personnel injuries occur on the container 
vessel. Both ships are dead in the water and drift until running 
aground. 

The LNG master wants to try to break the ship.a apart. Be 
believes that while such action would result in a large fire of short 
duration, this is preferable to the threat of explosion from gas 
entrapment resulting from an LNG leak. 

In the shadow of the fires, the Coast Guard initiates a search 
and rescue operation to find crewmen who may already have abandoned 
the container vessel. 

The LNG fire soon burns itself out, but the container ship burns 
out of control. Coast Guard and other fire fighting equipment in the 
area is ineffective in controlling these major vessel fires. The 
most effective fire fighting measures appear to be those that are 
actually located on the ships--the LNG ship fire is brought under 
control quickly because the ship is equipped to fight it. 

The container vessel fire is brought under control and 
extinguished after several hours. During this time, the owner, his 
salvor, the LNG master, the Coast Guard, and the Navy salvor discuss 
possible courses of action. 

They decide to tow the ships--still locked together--to deeper 
water before attempts are made to pull them apart. Technical 
questions regarding ballasting for towing and freeing the ships are 
discussed in the game. The salvage engineer calculates that the ships 
are locked together because the LNG tanker, down by the stern, is 
impaled on the container vessel's bow. To separate the ships, either 
the container vessel must be ballasted or the LNG tanker must be 
lightened. In the midst of the discussions, the container vessel bow 
shears off as a result of being subjected to the intense cold in the 
LNG cargo tank, and the vessels separate of their own accord. At the 
end of the game simulation, cargo transfer is begun, as before. 
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Navy Ammunition Ship/Bulk Sugar Carrier Collision 
San Francisco, California 

The Carquinez Strait is located on that portion of the Sacramento 
River that connects San Francisco Bay, a major urban port area, with 
Suisun Bay, a relatively undisturbed body of water that provides an 
excellent water-fowl habitat. Separating two counties, the Sacramento 
River is bridged by an interstate highway at the town of Crockett. 
Industry in the vicinity of the Carquinez Strait includes the Union 
Oil refinery, the C&H sugar refinery, a marina in the town of 
Crockett, and somewhat farther upriver, Port Chicago, a Navy ammuni
tion and explosives port facility. 

'lbe rugged topography in the Carquinez Strait area interferes 
with radio transmission. For this reason a bulk sugar carrier, which 
in the scenario is pulling away from the C&H sugar refinery pier, 
delays checking in with the Bay Area Vessel Traffic System. As a 
consequence, it is unaware that a loaded Navy ammuni.tion and 
explosives ship (designated as an AE) is at that precise time being 
escorted upriver to Port Chicago and is transiting the Carquinez 
Strait. Coast Guard regulations call for traffic to avoid the AE. 
Obscured line of sight in the curved channel, poor radio communica
tions in the strait, the sugar carrier's failure or inability to 
register with the Vessel Traffic System, and a sudden loss of power 
and maneuverability cause the bulk carrier and the AE to collide. The 
AE is holed, incurs some flooding, and sinks by the bow, while Class 
A (combustible materials) fires break out on board. The bulk carrier 
also is holed, burns out of control, and leaks large amounts of oil. 

The bulk carrier is leaking bunker fuel, which has the potential 
to form an oil slick that can pollute shorelines and harm waterfowl. 
Bunker fuel is also combustible, and water may be ineffective in 
extinguishing a bunker fuel fire. 'lbe ammunition ship is carrying a 
"standard load" of conventional munitions, ranging from small arms 
ammunition to 500-pound bombs. Although the larger explosives are 
not transported in a fused, or armed, condition, radiant heat from an 
external source such as a ship fire can still ignite the explosive 
material. Such spontaneous ignition of explosives in the presence of 
radiant heat is called "cooking off." One means of controlling 
cooking off in the presence of fire is to flood the ammunition holds. 
A significant cook-off in a congested area would certainly cause 
considerable property damage and ignite secondary fires at various 
points of impact. A major detonation near a bridge abutment could 
even threaten the bridge structure. 
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In the game, the master of the bulk carrier radios the Coast 
Guard as soon as the casualty occurs. The AE captain radios Navy 
off ices. The Coast Guard initiates a regional response to a 
pollution emergency, as detailed in the regional response plan. The 
Navy immediately sends assistance from elsewhere in the Bay Area, 
mainly for the Mare Island Raval Shipyard. 

Fire fighters and police in the town of Crockett witness the 
incident, which occurs almost directly beneath the highway bridge. 
Police units are dispatched to control traffic on the bridge. The 
fire department calls the Coast Guard for more infermation. The 
Coast Guard reveals the fact that a Navy AE is involved. 

In the game, the Coast Guard contacts the H&vy and requests that 
an operations liaison and public information point of contact be 
established. Because of overlapping responsibilities between the 
Commandant 12th Raval District and the Commander Surface Forces 
Pacific Fleet, there is some delay in getting back to the Coast 
Guard. The Coast Guard decides to let the Navy speak for itself and 
to concentrate on its own immediate problems. However, local and 
state response forces are not made aware of the liaison arrangements. 
Questions about the Navy vessel are still directed to the Coaat 
Guard. 

Considerable communications difficulties are encountered in the 
game in the early hours of the response, when the Coast Guard is 
trying to obtain information from the two ships and local fire and 
police departments are attempting to comaunicate with the Coast 
Guard, because there are no co111Donly held, dedicated emergency radio 
frequencies. As a consequence, for some hours the various government 
agencies cannot communicate directly by radio, until sophisticated 
communications gear arrives from the State Off ice of Emergency 
Services and the Coast Guard Strike Team. 

In the game, local emergency forces respond to the emergency by 
closing roads in the vicinity and preparing for any actions which may 
be necessary, such as evacuations and fire fighting. They look to 
the Coast Guard for technical information concerning the ships and 
the response needed and to the State Office of Emergency Services 
(OES) for coordination of the public safety response. 

The AE is hard aground and must await the arrival of Navy 
salvage tugs from Pearl Barbor before she can be towed off. In the 
meantime, her condition and the condition of her cargo appear stable. 
The bulk carrier continues to burn out of control and leak oil. 

In the game, the State Office of Emergency Services asks the 
Coast Guard what the primary blast radius would be if the AE were to 
explode. Advice is also sought on whether or not the town of 
Crockett sho~ld be evacuated, since it would presumably be in the 
blast radius. The Coast Guard cannot answer these questions, and 
there is some difficulty in obtaining this information from the Navy. 
Although aspects of this problem can be attributed to the logistical 
inability of having all concerned Navy of fices represented in the 
game simulation, the need to have technical information on the 
hazardous cargo available in a contingency mode is still very 
apparent. 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


18 

The Coast Guard attempts to locate equipment to fight the fire 
on the bulk carrier. 'lbe two f ireboats owned by the cities of San 
Francisco and Oakland decline to participate unless and until they 
are requested under OES emergency mutual assistance procedures. Even 
then, the decision to send a fireboat outside its jurisdiction would 
be at the mayor's level on an ad hoc basis. All other external fire 
fighting equipment is of negligible size and effect. It becomes 
evident in the game that the most effective means of fighting the 
ship fires is with shipboard equipment and systems. Of course, this 
is impossible once a ship has been abandoned. And in fact, the 
master of the bulk carrier soon gives the order to abandon ship. 

'lbe Coast Guard tries to determine the bulk carrier owner's 
intentions as to pollution control. After some discussion, and 
against the advice of his lawyer, the owner informs the Coast Guard 
of his intention not to take direct response action. This clears the 
way for the Coast Guard to act unilaterally to control and clean up 
the pollution. 'lbe lawyer's advice on this issue stems from the fact 
that the lawyer feels that the owner's action could possibly be 
construed as acceptance of legal and financial responsibility for the 
pollution. In actuality, the Coast Guard will bill whoever is found 
at fault for the cost of cleanup. 

During this time, the AE ship has been debarking unnecessary 
crew. A Navy harbor tug is due shortly to stabilize the ship's 
position, which is very close to a bridge abutment. Navy divers are 
enroute to conduct a preliminary damage survey. 

In the game, federal, state, and local response forces establish 
command posts in the vicinity of the incident. The Coast Guard 
obtains public information assistance from the distri.ct level and 
technical assistance from the strike team. Arrangements have been 
made with a commercial oil spill organization to assist in the 
cleanup, especially to place booms across the Sacramento River to 
keep oil from entering Suisun Bay. A commercial salvor is also 
placed on contract. The Coast Guard's response strategy is to 
extinguish the fire, then offload the remaining fuel oil to stem the 
pollution. 

After six hours of response, the situation in the game is as 
follows: The AE is aground close to a bridge abutment. Although the 
cargo is stable at the moment, the Navy considers the situation to be 
fraught with hazard and has advised the Coast Guard and local and' 
state governments accordingly. Abandoned and burning out of control, 
the bulk sugar carrier has drifted several miles downstream and is 
now directly opposite the Union Oil pier. 'lbe owner has released his 
pollution control responsibility to the Coast Guard. The Coast Guard 
has contracted for assistance from salvors and pollution control 
experts. Local fire and police forces, under the coordination of and 
with the support of the OES, have responded effectively. Traffic and 
crowd control operations are in effect. Fire equipment has been 
readied and is on standby in the area. Contingency plans for 
evacuation are being reviewed and developed. However, as long as the 
condition of the AE remains stable, the public safety emergency 
appears to be be winding down, with the exception of oil spill 
operations. 
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The acenario calls for the bulk carrier fire to burn itself out 
after some time. '!be abandoned hulk becomes an obstruction to 
navigation. The Coast Guard aaka the Corps of Engineers to ao 
deaignate and mark the hulk {and thereby acknowledge removal 
reaponaibility). The Coast Guard also aaka the Corps to predict the 
movement of the oil spill on it• San Francisco Bay hydraulic model. 

With the bulk carrier fire extinguished, operations to off load 
the remaining fuel oil are undertaken. 'Ibis may take several days. 
The master of the bulk carrier and some crew return to the ship to 
assist as necessary. 

The bulk carrier owner's lawyer advises that the ship may be a 
constructive total loss {CTL), a condition in which costs of salvage 
and repair exceed the worth of the vessel. Discussion in the game 
on this point brings out the various interests of the owner, the hull 
insurer, and the P&I {Protection and Indemnity) insurer. '!be hull 
insurer would still be liable for the cost of salvage and repair up 
to the insured value of the vesael. '!be P&I insurer would, of 
course, then not be liable for wreck removal. '!be owner will base 
his decision on market conditions and the cost to him. In the end, 
the bulk carrier is declared a CTL. Wreck removal become• the 
responsibility of the Corps of Engineers, which contracts for 
c01111Dercial assistance. At some later date, the Corpe will bill· 
whoever is found liable for the cost of wreck removal. 

'!be many legal wranglings that emerged in the course of the game 
have the potential of causing operational delay• for the salvor and 
for governm.ent agencies. The salvor has other problems as well. '!be 
strict liability provisions of the Federal Water Pollution Control 
Act, as amended, make the salvor liable for pollution that occurs 
during salvage, even when pollution occurs in the course of prevent
ing additional pollution. Furthermore, the "no cure/no pay" 
standard salvage contract shifts any responsibility of the owner to 
the salvor. Additionally, if the salvor performs his job but is 
unable to deliver the vessel because of pollution or other problems 
{the safe-haven problem, for instance), he ia not en.titled to payment 
and will not be reimbursed for his expenses. 

At a Regional Response Team {RRT) meeting convened during the 
game, the Navy presents a salvage plan which would require off loading 
1DUch of the AE's cargo prior to undertaking salvage to refloat the 
ship. Offloading of cargo is considered necessary to save valuable 
amamnition, to ref loat the ship, and to lessen the risk of 
catastrophic explosion during salvage. Cargo handling operations 
could take as long as 10 days and will require some evacuation of the 
town of Crockett. It may take up to a month to refloat the ship. 

Pollution cleanup is also discussed at the RRT meeting. A series 
of booms is being deployed across the river. Information obtained 
from the Corps' hydraulic model indicates that there is ample time to 
deploy the booms. State fish and game personnel are setting up bird 
assiatance stations. A NOAA acientific aupport team is on its way to 
monitor enviromnental effects. 
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The governor tours the area. He is pleased by state and local 
response, concerned about federal interface with state and local 
agencies, and very concerned about the economic and social disruption 
that evacuation, according to the Navy's plans, would cause. The 
governor questions the technical justification for off loading cargo 
prior to refloating the ship. 

In another branch of the simulation, the bulk carrier burns out 
of control as before. However, the fire on the Navy ship is more 
significant. Some explosive material cooks off and causes fires on 
shore, including one at the nearby sugar refinery. The highway 
patrol closes the bridge. Based on discussions with the Coast Guard 
and the Navy, the State Office of Emergency Services rec01111Dends that 
the local government order a two-mile evacuation, which is prmnptly 
acted upon. 

The AE has suffered significant personnel injuries. Two-thirds 
of its crew are ordered off the ship. 

The shells and rockets that explode spawn fires wherever they 
strike on land. These include brush fires, a fire at the marina, and 
a fire at the sugar refinery. The shoreside fire fighting effort is 
ably coordinated by the State Off ice of Emergency Services and is 
directed by the local fire department, in accordance with established 
training and contingency planning procedures of the OBS. The OBS 
asks the Coast Guard for assistance in fighting the dock fires from 
the water. The Coast Guard responds that marine fire fighting 
equipment is fully engaged fighting marine fires. They will respond 
to shore fires only after marine fires are under control. 

While the marine and land fire fighting forces are exploring 
their coordination difficulties in the game, a massive explosion 
occurs at the sugar refinery. An entire fire company is wiped out. 
An explosion also occurs on the bulk carrier, and this increases the 
rate and amount of oil pollution from the vessel. Although these 
events strain the capacity of local fire and emergency forces, under 
OBS coordination they still respond smoothly to the basic emergencies 
of evacuation and public safety, fire fighting, and medical care for 
the injured. 

The scenario calls for the marine fires to be brought under 
control after some time. Only then is some marine fire fighting 
equipment redirected to shore fires. A Navy inspection team reports 
that since a large quantity of explosive material has been destroyed, 
evacuation requirements can be shaved. It is not clear how this 
reco1D1Dendation is transmitted to local public safety forces. 

As the situation stabilizes, attention shifts to. cleanup and 
salvage. 

The game simulation concludes with a look at the purposes and 
phasing of the Navy, Coast Guard, and National Transportation Safety 
Board fact-finding investigations that may be initiated. The Coast 
Guard initiates a hearing conducted by the Marine Board of Investi
gation, which will concentrate on causes of the mishap. Changes in 
vessel traffic procedures could conceivably result. If it is 
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necessary to determine culpability of ships' officers, aeparate 
administrative law procedures will be initiated. 'lbe National 
Tranaportation Safety Board will also inveatigate the incident. 'lbe 
Navy launches it• own inveatigations, which will include determining 
possible criminal liability of Navy officers. At the conclusion of 
the game simulation, it becomes apparent that the Navy would decline 
to participate in non-Navy proceeding• until the conclusion of 
internal Navy investigations. 'lbis non-participation would stem from 
a desire to protect the rights of Navy personnel under the Uniform 
Code of Military Justice. 
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AN ANALYSIS OP RESPONSE CAPABILITIES 

Introduction 

In assessing response capabilities, the panel's aim was consistent 
with the nature of the study method, which allowed only inferences to 
be drawn and avoided definite conclusions. Information developed in 
the course of scenario development and the conduct of the game 
simulations was reviewed and analyzed by the panel and observers. 
These participants collectively represented the technical disciplines 
required for response to maritime casualties involving ship-borne 
hazardous cargoes. They included experts in salvage, admiralty law, 
naval architecture, hazardous-cargo vessel operations, political 
science, marine affairs, hazardous materials, and ocean engineering, 
as well as a gaming expert and representatives of concerned 
government agencies. 

In the professional judgment of the panel, certain tendencies 
that became evident during the case studies are indicative of problem 
areas in national response capabilities. This section of the report 
identifies and describes those problem areas. Reco111111endations for 
specific improvements in national response capabilities are made in 
the section that follows it. The problem areas fall into four broad 
categories: 

• The need for information or action of a 
preemptive nature; 

• The need to clarify lines of responsibility 
for response actions; 

• The need for additional technical knowledge 
regarding conditions at the site of the 
casualty; and 

• The availability of response equipment, 
techniques, and expertise. 

As a result of the manner in which this assessment was conduct
ed, the identification of problem areas and reco111111endations is 
necessarily general in nature. 'l'his should not be construed as being 
traceable to, or critical of, any participant or organization. 

23 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


24 

Government Agency Responsibilities and 
Planning for Marine Casualty Response 

Government Responsibilities 

The federal government's major planning and coordination tools 
for casualty response are authorized by the Federal Water Pollution 
Control Act, as amended (86STAT816). Section 311 of that statute 
establishes the National Oil and Hazardous Substances Pollution 
Contingency Plan (National Contingency Plan), which is a comprehen
sive planning and coordination mechanism for pollution incident 
response. The National Contingency Plan becomes operative in 
instances where pollution has occurred or is threatened. The cost of 
government response to pollution incidents and cleanup, which can 
include ship salvage and other related responses to maritime 
casualties, can be paid for out of a contingency fund dedicated for 
that purpose. The fund provides cleanup and response funds with less 
delay and red tape then other funding mechanisms. 

While pollution, or the threat of pollution, often is present in 
marine casualties, this is not always the case. This was particularly 
evident in the Savannah case study where, although the casualty posed 
a major public hazard, pollution could not technically occur from the 
LNG cargo because LNG is not a polluting substance. Furthermore, 
whatever LNG was accidentally released was consumed by fire. Thus, 
although the National Contingency Plan provides authorization and 
direction to government response to polluting or potentially 
polluting casualties, no similar comprehensive plan guides response 
to non-polluting casualties, even though a non-polluting marine 
casualty involving hazardous cargo may present more risk to the 
public than a polluting one. 

One problem arising from the National Contingency Plan provi
sions concerns the delegai0on of responsibility for coordinating 
federal response actions. According to the provisions of the 
plan, ay EPA designee serves as the on-scene coordinator for inland 
waters. 1 In the Louisville game, however, the Coast Guard Captain 
of the Port was located in Louisville, while the closest EPA 
representative was in Atlanta, Georgia. At the time of the incident, 
the towboat's progress was being monitored by the Coast Guard vessel 
traffic system. In addition, both the Louisville district of the 
Army Corps of Engineers and the Coast Guard had some operational 
capability in Louisville for responding to the incident. EPA 
personnel, on the other hand, were not available in Louisville for 
most of the first day, and when an EPA representative did arrive on 
scene, his concerns were not central to many of the technical 
emergency response actions that had to be taken. 

Further, the division of responsibility between the U.S. Navy 
and the Coast Guard is unclear to the public and to local agencies in 
the event of collision between a Navy ship and a private vessel. In 
the San Francisco game, the Navy--apparently without consultation 
with Coast Guard representatives or other public officials, and 
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without informing the public of its intentiona--developed and 
intended to implement a salvage plan which conveyed the impression 
that the Navy valued the recovery of cargo more highly than public 
aaf ety or alleviating traffic disruption. 

The potential for administrative conflict between the Navy and 
the Coast Guard is also present when a Navy ship is damaged and 
causing pollution. In such a situation, the Navy could take salvage 
actions that might cause the Coast Guard to exercise its authority 
under pollution laws and redirect the Navy salvage plan. 

In the event of a pollution incident, the Coast Guard notifies 
the vessel operator (if known) of his pollution cleanup responsi
bilities and monitors the operator's cleanup actions. The Coast 
Guard may respond unilaterally to a maritime pollution incidf~t when 
the vessel owner is not known or is not responding properly. In 
contrast to the facts of the matter, vessel operators and legal 
counsel have been known to construe the Coast Guard's formal 
notification of cleanup responsibility as a request for admission of 
liability for the pollution incident. Thia misconstruction occurred 
in the Louisville and San Francisco case studies. Furthermore, in 
the case studies the Coast Guard did not attempt to correct the 
vessel operators' inaccurate impressions of Coast Guard intent~ona. 
As a consequence, owners and operators proceeded very cautiously in 
their dealings with the Coast Guard and in their response actions. 
Valuable response time was consumed in unnecessary legal maneuvering 
because questions of legal liability were allowed to complicate 
response to the casualties. Since the Federal Water Pollution 
Control Act provides that moat vessel owners, as a condition to using 
the navigable waters of the United States, give evidence of financial 
responsibility to meet the liabilities imposed by the act, there is 
no valid reason for either the Coast Guard or the vessel operator to 
consider assignment of liability for an incident as a prerequisite 
for incident response. 

The Savannah case study provided indications that it is not well 
understood or publicized in the marine industry that the ~vy has the 
authority to provide salvage services to a private owner. In 
instances of compelling urgency, it may be necessary to bring all 
available resources to bear on a problem as rapidly as possible. The 
marine industry needs access to the procedures, ground rules, and 
points of contact necessary for obtaining these emergency services 
from the government. 

The most effective response measures are those that are anti
cipatory in nature and that prevent further catastrophic occurrences. 
As was evidenced in all the game simulations, current casualty 
response mechanisms are activated by certain physical triggers, such 
as the presence or direct threat of pollution. Thus government 
response actions always commence in a reactive mode. 
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Contingency Planning 

'!be National Contingency Plan, regional contingency plans 
developed pursuant to it, and local disaster plans are all forms of 
contingency planning. 'lbe objective of contingency planning is to 
produce more effective and better-coordinated actions in the event of 
a mishap by projecting plausible chains of events and response 
actions necessary to control the situation. However, in the event of 
an actual mishap, contingency planning ia effective only to the 
extent that it is understood and relied upon in the field. The best 
way to ensure field-level familiarity with a contingency plan is to 
exercise it periodically. 

'!be California Office of Emergency Services {OES) is a state
level emergency preparedness and response organization. The OES is 
the governor's staff office for disaster contingency planning, 
coordination, and management. It also operates a regional 
organization which maintains professional knowledge of local 
contingency plans and emergency procedures and provides advice to 
local government and other agencies on matters within its expertise. 
Additionally, the OES has statutory authority to coordinate state and 
local emergency response when ordered to do so by the governor. To 
assist in emergency response, the OES owns emergency equipment '{such 
as fire engines) which is placed on permanent loan to local public 
safety forces. In return for such equipment, the local forces agree 
to place the equipment, fully manned, under the direction of OES 
whenever requested. When OES coordinates emergency response, 
individual response units remain under the direction of their parent 
agency while their actions are coordinated by OES. 

State and local response was most effective in the San Francisco 
game. The panel attributes this to the existence of the OES, which 
maintains professional knowledge of contingency p1ans. Local police 
and fire fighting units turned to the OES for coordination in the 
emergency, and the OES knew how to respond at once. In the game, the 
OES was able to focus attention on secondary effects of the casualty, 
such as onshore fires and organization for evacuation, as well as to 
provide coordination and support for the primary response on the 
river. 

One limitation of regional and local contingency planning that 
became apparent to the panel is that the local disaster response 
plans that were exercised did not extend to marine casualties. For 
example, in the San Francisco game, although the Bay Area is the 
subject of cooperative emergency response agreements for police 
protection and fire fighting, participation of at least one of the 
two fire boats in the Bay Area at the time would have been subject to 
ad hoc decisions by city governments during the emergency.* 

*'!be decision of the Mayors of both San Francisco and Oakland and the 
Oakland City Manager would involve whether or not to honor a mutual 
aid request from the OES. 
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The contingency planning that does currently apply to marine 
casualties is heavily weighted towards pollution control. While 
pollution control is an important aspect of marine casualty response, 
it is by no means the only one. Other aspects of contingency planning 
for marine casualty response include: 

Minimizing public hazard. This can be accomplished by including 
possible marine casualties in local disaster planning, as has been 
discussed. 

Vessel Damage Control and Salvage. This is discussed more fully 
below under "Salvage." 

Marine Traffic Control During Incident Response. One of the 
first actions that the Coast Guard must take in response to a marine 
casualty is to assess its effect on other marine traffic and take 
necessary measures, such as establishing a safety zone in the 
immediate area or even closing down the entire port. 

In the carriage of hazardous cargoes, the areal extent of . 
exposure to hazard is an important operating consideration. 
Accordingly, vessel traffic control systems and safety zones fot 
hazardous cargo vessels must be designed and operated in a manner 
that reflects the volatility, reactivity, or thermal radiation 
potential of specific hazardous cargoes. 

In the Louisville game simulation, the extent of hazardous 
exposure included the area in which anhydrous ammonia would have 
occurred at toxic levels. In the Savannah game the concern was the 
potential heat radiation from an LNG cargo fire. In the San 
Francisco game, the primary blast radius of the AE and the possible 
extent of the oil slick were important factors. 

In major port areas, especially those handling hazardous cargo, 
port safety would be enhanced if contingency plans for emergency 
vessel traffic control procedures were in existence. These would 
include identification of remote and environmentally tolerable havens 
of refuge to which a stricken hazardous cargo vessel could be taken 
for cargo off loading, repair work, or grounding. 

Establishing Coordination for Incidents Prior to 
their Occurrence 

Developing an effective response organization, including 
establishing channels of information flow in the early hours of 
incident response, appears to be critical to the success of response 
efforts. There are two aspects to this problem: satisfying the 
legitimate need of the public and political leaders for information, 
and establishing appropriate operational liaison between involved 
agencies. 
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In the U.S. Coast Guard offices of the Captain of the Port, 
public information responsibilitiea in the event of an emergency are 
usually the responaibility of the executive officer, unless or until 
a Coast Guard public information support team is detailed to the 
scene. "nlis means that in the early hours of incident response, 
establishment of good preas relationa and open channel• of communi
cation with political leaders may be undertaken without expert 
support. The Coast Guard has recognized that public support can be 
critical to the success of necessary response measures and has 
devoted considerable effort to developing public information 
expertise. To this end, it conducts training exercises, similar in 
some respects to the case study approach of this report, to sensitize 
its officers to the public information problem. 

Despite strong efforts in this area, a public information void 
still tends to develop during the early hours of incident reaponse. 
Furthermore, it takes time to focus on exactly what kinda of 
information must be relayed to the public, while at the same time 
safeguarding the confidentiality of technical debate necessary to an 
effective response strategy. nie case studies provide two examples 
that bear on these points. In the Louiaville game, divergent 
technical viewpoints were exposed to the presa. nie appearance of 
dissension in the technical response team undermined public support 
for necessary response measures. In the San Francisco game, those 
playing the role of local public safety forces turned to the Coast 
Guard for information on the incident, including data about the Navy 
ship. Meanwhile, those players who simulated the reaponsible Coast 
Guard officials adopted a policy of not speaking for the Navy at all, 
a decision acceptable to the Navy. 

nie problem of providing public information in the early hours 
of incident response is not amenable to quick solution because it is 
so dependent on the sensitivity and awareness of those who are 
responsible for it. The Coast Guard's emphasis on developing this 
sensitivity and awareness through training is a major step in the 
right direction. Other concerned agencies should consider this 
approach, along with other approaches to the problem. In this 
regard, the panel notes that the Coast Guard has recently extended 
invitations to those agencies that participate in the National 
Contingency Plan to take part in its game-simulation training 
sessions. 

When more than one agency is closely involved in response 
operations, there is an urgent need to establish operational liaison 
at the earliest practicable time. In the San Francisco case study, 
the Coast Guard requeated that the Navy designate a lead off ice for 
response purposes. It took some time to obtain an anawer because the 
request had to pass through several c011111&nd levels. As a conae
quence, timely coordination for incident responae waa virtually 
impossible. nie means of establishing operational contacts should be 
decided before incidents occur. One method could could be by 
memorandum of understanding. nie appropriateness and effectiveness 
of operational contacts can be tested by means of readiness 
exercises. 
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Technical Information 

Response forces frequently need early access to technical 
information concerning ships, barges, hazardous cargoes, and the 
availability and location of emergency equipment. Although 1DUch 
information on cargo characteristics and emergency equipment exists, 
its usefulness to response forces is frequently compromised by lack 
of knowledge of how to acquire it or failure to understand the jargon 
in which the data are presented. Furthermore, there is no readily 
available data bank of ship and barge operational, structural, or 
machinery characteristics. 

Two excellent sources (among many) of primary data on hazardous 
cargoes of a chemical nature are the U.S. ~!st Guard Chemical 
Hazards Response Information System (CHRIS) and CllEMTB.EC, a 
chemical transportation emergency center operated by the Manufac
turing Chemist's Association. CHRIS handbooks are available for 
reference in all Coast Guard Marine Safety Offices, and CHEMTREC 
information is accessible through most telephones by dialing 1-800-
424-9300. The Panel expressed two concerns regarding the utility of 
these data. The first is the necessary simplification of the CHRIS 
Volume I information and the type of information available by 
telephone from CHEMTREC. In the absence of an on-scene expert,· 
initial guidance in handling spills IDUSt be limited to direct 
admonitions such as: "Wash with fresh water," "Do not inhale," "Don't 
touch," and so on. This simplification or generalization of 
technical information to make it applicable to a wide variety of 
situations, however necessary, limits its usefulness in the typically 
complex circumstances of a hazardous cargo casualty. The second, and 
parallel, concern is the unavoidable delay in the arrival of a 
qualified professional to answer detailed questions on handling 
hazardous cargo, lending authoritative support to incident response 
decisions that may have been strongly influenced by local weather or 
site configurations. This delay in availability of technical 
information can preclude valuable preventive actions. 

With regard to the type of information needed in accident 
situations, examples developed in the anhydrous ammonia barge case 
include such questions as: What happens if liquid or gaseous ammonia 
is released under water at a low rate, or at a high rate? In removing 
liquid ammonia from sunken tanks, should the ammonia be displaced by 
water, air, or some other readily available substance? 

With regard to response equipment, each Regional Contingency 
Plan developed under the National Contingency Plan contains lists or 
inventories of spill cleanup equipment, together with locations, 
telephone numbers, and names of contact persons. This information 
pertains primarily to equipment for dealing with oil spills. Any 
pertinence it might have to chemical spills, fire fighting, or 
salvage operations is coincidental. Some local disaster plans do 
include information on chemical, fire fighting, or salvage equipment, 
but the degree of coverage varies with the locality. 
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The availability of information on vessel characteristics is 
limited, to say the least. The information that exists is primarily 
in the hands of the vessel owners. Its accuracy and completeness 
varies widely with the owner, the vessel type, and the vessel's age. 
Outside of requirements for ships to carry a very limited amount of 
information on stability characteristics in various emergency 
situations, there are at present no regulatory requirements for bulk 
hazardous cargo vessels to carry a manual with information on vessel 
capabilities and suggested actions for response to various casualty 
situations. In order to be useful, such manuals would have to be 
readily accessible at Coast Guard offices in U.S. ports entered by 
hazardous cargo vessels and at Coast Guard district offices serving 
waterways used for transporting hazardous cargoes. Since much 
hazardous cargo traffic is international (foreign flag) in character, 
a requirement for the development of such manuals could be most 
effectively imposed by an organization such as the Inter-governmental 
Maritime Consultative Organization. 

Training and Preparedneas 

A relatively high level of training and preparedness was 
apparent in the case studies, especially on the part of the Coast 
Guard, the State of California, and the LNG industry. 

The Coast Guard's training programs have been described earlier. 
They include a variety of case studies, similar in many respects to 
those sponsored by the panel, to ensure that personnel are familiar 
with contingency plans. One Coast Guard case study, "Hiatusport," 
sensiti~es on-scene coordinators to public and political pres-
sures. Since the key to effective incident response is 
contingency planning, and since successful implementation of a 
contingency plan of ten hinges on the level of familiarity that 
personnel have with a plan, the opening of Coast Guard training 
exercises to other agencies is an encouraging development. 
Systematic pursuit of such outside participation would raise the 
level of awareness of contingency plans among response personnel. 
Outside participation in Coast Guard training exercises could also 
inject needed realism into agency training programs. 

The activities of the California Off ice of Emergency Services in 
orchestrating the smooth performance of local public safety forces in 
the San Francisco case study was impressive. Besides the contingency 
planning and level of training and readiness displayed (both due at 
least in part to OBS programs), OBS activities in regard to providing 
and coordinating local and state assets and in defusing the political 
involvement in technical response measures were especially 
impressive. 

The California OBS is believed to be the most fully developed 
and extensive state disaster response organization in the U.S. It 
could possibly serve as a model for comprehensive emergency response 
organizations in other states. 
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Industry performance was strongest in the Savannah game. Two 
factors contributed to this. First, the LNG industry haa recognized 
the hazards and political sensitivity involved in the transport of 
LNG, and as a result has invested heavily to develop safe operating 
procedures, including contingency plans. Second, participation in 
the work of the panel afforded industry the opportunity to critically 
review and improve its own operating practices and contingency plans. 

Two lessons may be drawn from this experience. First, in order 
to respond at a level commensurate with the risks that accompany 
marine transportation of hazardous cargoes, private industries and 
trade associations need to commit themselves to developing the safest 
practicable operating practices that are economically feasible with 
available technology. These practices include contingency planning. 
Finally, regular exercise and critical review of contingency plans-
made possible in this case by the game exercise--is as important for 
the private sector as it is for the government. 

Salvage 

Salvage of both vessel and cargo is an integral part of response 
to marine casualties. In the present study, this aspect of response 
was the one that appeared to be pursued in the most ad hoc manner. 
Even in the case of the LNG vessel, where the owner had undertaken 
contingency planning as one aspect of systems development, the case 
study indicated additional improvements that could be made to 
facilitate cargo and ship salvage. 

As discussed earlier, manuals specifically devoted to the 
details of salvage and casualty response do not exist for the over
whelming majority of hazardous cargo vessels. The only requirement 
in this area is a U.S. Coast Guard rule that certificated vessels* 
must carry on the bridge at all times certain information necessary 
to calculate the stability and other characteristics of the vessel 
under various conditions. This information does not in any sense 
constitute a manual that details equipment handling procedures and 
other step-by-step actions for emergency response. 

The preparation of manuals on salvage and casualty response can 
be undertaken for a particular vessel at any time from design concept 
through any stage of operation. Ideally, however, this preparation 
should be preceded by consideration of salvage and casualty response 
procedures as an integral part of vessel design and construction. 
Manuals, equipment, and other special provisions developed for 
salvage and casualty response should be submitted to operational 
tests to assure their adequacy under emergency conditions. In this 
regard, the case study approach employed by the panel can be valuable 
in both the basic design and operational testing phases. During 
scenario preparation for the LNG incident and in the game itself, 

*Vessels that have been inspected and awarded a certificate for 
compliance with safety equipment and information requirements. 
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certain types of equipment on the LNG vessel appeared to be 
candidates for improvement. These included cargo offloading pumps, 
emergency steam and power generators, ballasting valves, towing 
harnesses, emergency radio equipment, and deck handling gear for 
bringing special equipment aboard the vessel. One special concern 
was the probable performance of this equipment after the LNG 
casualty. 

In addition to vessel equipment and procedures, other measures 
that would facilitate salvage are of concern. These include avail
ability of inventories of shore-based salvage-related equipment, as 
discussed under this section on technical information, and identi
fication of havens where damaged vessels (sometimes with temporary 
repairs or patches) can be towed for complete cargo off loading and 
preparation for permanent repairs. Because of the hazards involved 
in these operations, such havens must be as physically isolated and 
environmentally acceptable as practicable. 

Technical information is needed to support decisions on the 
necessity of conducting hazardous cargo transfer and salvage 
operations prior to moving a vessel to a safe haven for off loading 
and temporary repairs. This question arose in connection with the 
decision in the San Francisco game to completely off load the Navy 
ammunition ship at the scene. 

Questions of equipment availability and contingency planning for 
salvage, including the possibility of supporting development of a 
designated fleet of rescue tugs with deep-sea towing capability, are 
part of a more comprehensive problem: the need to initiate and en
courage the development of more responsive salvage capabilities. A 
responsive salvage capability requires timely access to many kinds of 
very expensive equipment and specialized technical knowledge. Because 
of infrequent use, private enterprises have trouble justifying--not 
to mention paying for--such a state of readiness. There are two 
complementary approaches to resolving this dilemma. In major port 
areas, industries can band together to form cooperative salvage 16 
associations similar to existing oil spill cleanup cooperatives. 
Another mechanism would be increased use of retainer contracts by 
industries with particular salvage problems. such as those engendered 
by hazardous cargo transportation. The purpose of the retainer 
contracts would be to ensure that necessary equipment is available to 
tackle hazardous cargo and other salvage situations. 

The salvage industry also faces a number of legal barriers to 
responsive and effective performance. These include prohibitions 
against deliberate dumping of hazardous cargo even in extreme 
emergencies; contractual arrangements which make salvors liable for 
pollution that occurs incident to salving; and restrictions inherent 
in the cabotage laws. Another complication inhibiting to salvors is 
the no cure/no pay concept often used in the salvage industry, which 
will be discussed below. 

The Federal Water Pollution Control Act prohibits any dis
charge of oil or hazardous substances in the waters of the 
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U.S. and imposes stiff penalties for such actions. 17 Section 
3ll(d) of that act empowers the government to coordinate response 
efforts or to remove a vessel in the event of a substantial pollution 
threat resulting from a maritime casualty. 'lbe Louisville caae study 
revealed that it remains unclear whether any exceptions to these 
rules would be allowed. A close examination of the legal situation 
could provide grounds on which to base such exceptions. For example, 
legal exceptions could well be in order if jettisoning cargo were the 
only way to lessen public risk from and exposure to a hazardous cargo 
(or to save a vessel), and the responsible government agency recom
mended or concurred in the owner's action to jettison. To guide 
decisions in this area, any formal government provision for jetti
soning cargo without incurring civil penalties or liability for 
cleanup costs would have to include criteria that balance public 
hazard and protection, vessel and personnel safety, and environmental 
protection. 'lbe provision would also need to include procedures for 
obtaining timely decisions to support a rapid response to emergen
cies. 

When salvage operations are contracted for on a no cure/no pay 
basis, unless the salvor completes the job that he has been hired for 
he is entitled neither to a fee nor to reimbursement for the heavy 
expenses incurred. 'lbis is colloquially referred to as a "Lloyd's 
Open Form" contract. The arrangement does not take account of modern 
commercial realities. Under the no cure/no pay concept, the salvor 
is liable for any pollution that may occur while a vessel is under 
his control; yet it is the owner who carries P&I and other insurance 
to cover pollution costs.* In the frame of reference within which the 
salvor operates, it is unrealistic to require that he be liable for 
pollution. Under these terms, no salvor will work on a marine 
casualty in which there is any threat of substantial pollution. 

Another anachronism of the no cure/no pay concept was exposed in 
the Savannah case study. 'lhe salvor performed his work and was ready 
to deliver the stricken ship but it was feared that no port would 
accept a damaged hazardous cargo vessel. 'lbe political implications 
of providing a haven were too great. Unable to deliver the vessel, 
the salvor had not completed the job according to the generally 
accepted terms of the no cure/no pay concept, and thus was not 
entitled to his fee or reimbursement for his expenses. Furthermore, 
he was temporarily encumbered with the damaged vessel. Although this 
aspect of the safe haven problem was quickly solved in the Savannah 
case study, the problem itself is real. Unless safe havens are 
identified and approved before they are needed, the problem will 
continue to occur. 

*P&I -"Protection and lndemnity"--ref ers to a form of cooperative 
marine insurance that reimburses the shipowner for payments he may be 
required to make under applicable law arising out of various possible 
contingencies such as spill cleanup, wreck removal, salvage, death 
and personal injuries, property damage, etc. 
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The present no cure/no pay contractual basis of the salvage 
industry, then, provides an inadequate and inappropriate mechanism for 
modern salvage work. Without modernization of these contractual 
foundations, there will be no incentives for the conduct of salvage 
work. The panel's concern here is that the outmoded contractual 
system has the potential to inhibit salvage work in hazardous and 
pollution-prone situations. 

The so-called Cabotage Law (46USC316) is another source of legal 
frustration for salvage operations because it creates operational 
delays. This law is protectionist legislation which provides that no 
foreign salvage equipment may be used in U.S. waters as long as 
comparable domestic equipment is available. Under its terms govern
ment permission, granted only upon proof that no U.S. salvage 
equipment is available, must be obtained before foreign salvage 
equipment can be employed. The Cabotage Law is administered by the 
u.s. Customs Service, which relies on the technical advice of the 
Coast Guard and the Office of the Supervisor of Salvage, U.S. Navy. 
As the Savannah case study revealed, even though foreign salvage 
equipment may be close at band, considerable red tape and delay may 
be encountered in obtaining permission to use those salvage assets. 
Delay can be minimized through effective administration of the law, 
including public identification of an authority responsible for 
cabotage waivers. 

The smooth and efficient conduct of salvage operations is 
vulnerable to delay and interruption from a variety of other legal 
and administrative causes. Foremost among these is occasional 
inability to identify the agency or authority that is authorized to 
contract for salvage in a particular emergency. This problem arises 
when responsibility for salvage operations shifts between the owner 
and the government (the Coast Guard, Army Corps of Engineers or the 
Navy), depending on the circumstances. The problem is aggravated when 
the owner's financial interest, as represented by his insurance, 
shifts from the hull insurer to the P&I insurer in the event that a 
vessel is declared a constructive total loss, with salvage and repair 
estimates exceeding the ship's market value. 

Marine Fire Fighting Capability 

There appears to be a dearth of marine fire fighting resources 
in port areas. Furthermore, marine fire fighting is not well 
coordinated with land fire fighting and disaster response efforts. 
The lack of coordination makes port areas particularly vulnerable to 
the consequences of poorly executed response, because fire fighting 
equipment can occasionally be used to fight both land and marine 
fires. Without prior guidance as to allocation of assets, uninformed 
technical decisions will almost certainly be made. 
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In the Savannah game siuulation, no available fire fighting 
equipment had anywhere near the capability necessary to fight an LNG 
fire. In the San Francisco game siuulation, marine fire fighting was 
conducted without coordination with 011&hore fire fighting efforts. 
When requests were made for coordination and backup, the Coast Guard 
responded that its equipment would be made available for shore f irea 
only after marine fires had been brought under control. 

Even though it is statistically likely that marine fires will 
become more numerous and severe, equipment and programs for 
responding to them are being cut back. Only 17 of the more than 460 
commercial ports in the U.S., which include some 80 ocean ports, 
maintain any marine fire fighting capability, and this capability is 
supported with local funds. In this era of tight urban budgets, 
marine fire fighting assets are of ten being sharply cut back, as the 
table shows. 

TABLE I 

OPERATING FillEBOATS IN SELECTED PORT CITIES 

City Peak Strength Current Strength (1979) 

Boston 3 2 
New York 10 4 
Long Beach 7 7 
San Francisco Bay Area 2 1 
Philadelphia 2 2 
Seattle 2 2 

Source: Panel on Response to Casualties Involving Ship-Borne 
Hazardous Cargoes 

Marine fire fighting has traditionally been treated as a port 
city responsibility. There are no Coast Guard, Maritime Administra
tration, or other government programs available to support the 
development of marine fire fighting capability. Further, in the 
development of regional and local disaster contingency plans, there 
are no requirements to coordinate an area's marine fire fighting 
capability. Bard-pressed by financial limitations, many port cities 
have wielded the budget axe against marine fire fighting because it 
is an expensive operation that is rarely called upon. The risk of 
serious marine fires is also increased by the trend to relocate bulk 
cargo facilities in ports outside of urban areas; these areas may not 
have the tax base to support an adequate incident response 
capability. 

Public decisions to cut back marine fire fighting capability in 
the face of increasing public hazard from marine fires must be 
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considered false economy. Since cities apparently can no longer 
afford to provide adequate marine fire response capability, 
alternative means of support must be considered if such a capability 
is to be maintained. This could take the form of direct federal 
entry into the field or the creation of tax incentives (possibly 
coupled with regulatory requirements) for the private sector to 
provide its own marine fire fighting capability whenever private 
operations create public risk. 

Communications 

There are two aspects to communications in incident response. 
One concerns establishing lines of information flow between the 
owner, government agencies, and the public. This has been discussed 
above under the section "Government Agency Responsibilities and 
Planning for Marine Casualty Response." The other aspect of communi
cations is more mechanical and deals with the adequacy of available 
communications gear and notification procedures. 

The notification of all concerned parties that must occur at the 
time of a marine casualty was well handled in each of the case 
studies. In the National Contingency Plan19a notification list is 
appended to the regional contingency plan, with names and tele
phone numbers of all contacts in federal, state, and local agencies 
who should be informed. It is a credit to the agencies involved that 
this extensive notification can be conducted as a matter of routine, 
without extensive procedural delay. 

After notification has been made, however, communications 
problems may begin in earnest. The San Francisco case study dra
matically brought out the fact that different agencies communicate 
on different radio frequencies. There is no commonly held frequency 
dedicated for emergency use. Thus in the game, until costly emer
gency communications gear was provided by the OES and the Coast Guard 
Strike Team, local public safety forces had no way of establishing 
open radio contact with the Navy and the Coast Guard. This communi
cations barrier contributed to the lack of coordination between land 
and marine forces that characterized the San Francisco case study. 

The technology for a commonly held, dedicated emergency communi
cations frequency in port areas is readily available. Establishing 
it would require regulatory action and installation of the necessary 
hardware. 

Emergency situations also stress available communications 
systems, so that messages are not as easily passed as usual. The 
importance of telephone lines and other facilities dedicated for 
emergency use and operated by trained personnel cannot be overem
phasized. Also, in the event of physical damage to communications 
systems, it is important that alternate backup communications 
systems be readily available. In the Savannah and San Francisco case 
studies, physical damage to vessels knocked out communications gear. 
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Por some time, the only means of ship-to-shore c01111Unications was via 
hand-held radio. All messages had to be relayed by a Coast Guard 
escort boat. In Louisville, a tornado interrupted telephone 
communications. 

In each of the game simulations, then, the need became evident 
for communications networks that can survive the possible damage and 
the vastly increased demands created by a hazardous cargo disaster. 
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FINDINGS AND RECOMMENDED ACTIONS 

General Findings 

Analyses of possible problem areas that were identified in the case 
studies and in panel deliberations were presented in the preceding 
section of the report. These analyses indicate that, although there 
is national capability to respond to most marine casualties involving 
hazardous cargoes, some important aspects of response require 
attention and improvement. 

This section of the report synthesizes the results of the 
analyses and recommends specific actions. These are presented under 
headings denoting the various organizations and government agencies 
that should undertake the actions. Some of the recommended actions 
may require legislation. Other recommendations which pertain to 
vessels should be brought to the attention of the American Institute 
of Merchant Shipping, the Inter-governmental Maritime Consultative 
Organization, and the International Chamber of Shipping (the latter 
two because much of the marine25ransportation of hazardous cargoes is 
done by foreign flag vessels). 

Recommended Actions 

Recommendations to Industry 

Hazardous-Cargo Shipping Industry The panel noted that the LNG 
branch of the marine transportation industry appears to have a high 
level of casualty response capability. A similarly high level of 
capability needs to be reached by other elements of the marine 
transportation industry involved in the transport of hazardous 
cargoes. 

The panel recommends that the industry: 

1. Assemble selected technical information necessary for 
casualty response concerning vessels designed to carry 
bulk hazardous cargoes. This should include descrip
tions of vessel characteristics and configurations as 
well as details of emergency systems. The informa
tion should be available on board bulk hazardous 
cargo vessels. It should also be filed at the Coast 
Guard Captain of the Port Office for the principal ports 
of call of each vessel. If a standby or contingency 

39 
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contract exists between the carrier or cargo owner 
and salvage firms, the material should also be on file 
with those firms. 

2. Consider casualty survival and salvage, as well as 
damage control, in the design of bulk hazardous cargo 
vessels and equipment. For instance, the design work 
should include systems analyses that consider the 
casualty integrity of such items as piping systems 
essential for survival and damage control, emergency 
power, communications equipment, etc. 

3. Prepare specific salvage and casualty response manuals 
for each bulk hazardous cargo vessel. 'l'b.ese manuals 
should complement currently required documentation of 
stability and other characteristics. 'l'b.e shipping 
industry should enlist the aid of professional salvors, 
designers, and naval architects in the preparation of 
these manuals to make certain that they contain ade
quate and clearly enunciated ''bow to do it" instruc
tions for the necessary actions. 

4. Exercise, at regular intervals, salvage and casualty
related equipment such as offloading pumps, emergency 
power systems, towing harnesses, etc. under simulated 
emergency conditions to assure their adequacy when 
needed. 

5. Consider the use of contingency salvage contracts 
and casualty response cooperative groups (similar to 
present oil spill coops) to encourage effective res
ponse capability. 

6. Work together with insurance and salvage industries to 
modernize financial and legal arrangements in the sal
vage industries. 

1. Consider using casualty response scenario preparation 
and game-simulation exercises, in addition to conven
tional systems analysis techniques, in designing 
hazardous cargo vessels and in operational readiness 
testing of the vessels and their personnel. 

8. Urge that coastal and inland waterway operators con
sider adapting these recommendations for vessels and 
barges transporting hazardous cargoes. 
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Hazardous Materials Industry The principal sources of inf orma
tion on the characteristics of hazardous material cargoes that the 
panel encountered in its work were the Manufacturing Chemists 
Association's CllBMTREC (Chemical Transportation Emergency Center) and 
the u.s. Coast Guard's CBI.IS Manual (Chemical Hazards Response 
Information System). In both cases, it appeared that the data were 
extensive, accurate, and readily accessible. The panel was 
concerned, however, that the information on hazardous materials that 
is easily available is of ten too generalized to be useful in incident 
response. Also, it is difficult and of ten impossible to locate on
scene professional assistance with experience in hazardous materials 
handling and emergency action. Thie assistance is needed early in 
the casualty response. 

The panel rec01lllllends that manufacturers of hazardous materials 
continue to work with CHEMTREC, CHRIS, and other systems to develop 
more apecif ic hazardous materials handling and incident response 
information and to improve systems for factoring sophisticated 
technical information into incident responses. 

Salvage Industrv Most areas of concern noted by the panel 
appear to be beyond the control of the salvage industry acting alone. 
As noted in the panel's recommendations to the shipping industrY', 
however, there are areas where cooperative efforts between the two 
groups would be of value. 

The panel recognizes the advantages of joint efforts between the 
salvage industry and the government for contingency planning, keeping 
abreast of innovations in transportation systems and techniques, 
reviewing and planning response to hazardous cargo casualties, and 
developing inventories of appropriate salvage equipment. While these 
capability improvement objectives may be difficult to achieve, the 
panel recommends that, in trying to attain them, the Navy and 
Coast Guard tap the resources and expertise available through 
industrial trade associations and professional societies .• 

Recommendations to the Federal Government 

As noted, government response to marine hazardous cargo casual
ties where pollution has occurred is made considerably more effective 
by the provisions of the National Contingency Plan. However, the 
plan does not cover response to casualties in which pollution has not 
occurred or is not threatened. It should be noted that there is no 
counterpart to the National Contingency Plan for coordinating a 
response to hazardous cargo casualties in which pollution has neither 
occurred nor is threatened. Authorization for government intervention 
or assistance in non-polluting marine hazardous cargo casualties is 
neither well-known nor clearly understood. 
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The panel recommends that: 

· 1. 'lb.e various federal agencies that would be involved 
in the response to non-polluting hazardous cargo 
casualties* take steps to clarify and publicize the 
circumstances under which their intervention or 
assistance is authorized. 

2. The Coast Guard, as lead agency, develop and support 
whatever legislative action may be required to 
authorize government assistance in non-polluting 
hazardous cargo casualties. 

3. Agencies involved in contingency planning 

a) Pay greater attention to the salvage and 
damage-limiting aspects of casualty response; 

b) Consider establishing a common frequency 
dedicated emergency radio network for use in 
major casualty response activities; and 

c) Implement the actions recommended in this 
report, including modifying contingency plans 
as necessary. 

4. 'lb.e use of game simulations or similar activities be 
be encouraged to: 

a) Improve overall contingency planning; 

b) Increase the level of training and contingency 
plan familiarity on the part of local personnel; 

c) Increase general local awareness of possible 
secondary disaster effects such as the sugar 
refinery fire in the panel's San Francisco case 
study; and 

d) Improve the mechanics and procedures for 
satisfying the information interests of the 
public and public officials in casualty 
response activities. 

*'lb.e primary agencies identified as being responsible for planning 
in the National Contingency Plan are the Departments of Transpor
tation, Defense, Commerce, Interior, and the Environmental Protec
tion Agency. 
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In particular, the Coast Guard should expand its simulation 
exercises and open them to other agencies and industries involved in 
emergency response. In addition, other agencies with significant 
responsibilities in emergencies should use simulations in the 
development and testing of contingency plans and for training and 
preparedness assessments. 

Further recommendations, aimed at the specific agencies who 
would deliberate and act on them, are discussed below. 

Rational Response Team The panel noted several ways in which 
the Rational Contingency Plan should be updated and improved. It 
recommends that the Rational Response Team iumediately review the 
applicability of the plan, which applies to all pollution incidents, 
to the specific need to respond to marine casualties involving 
hazardous cargoes. This review ahould consider not only the present 
report, but also such materials as may be found in accident reports 
prepared by the Coast Guard Headquarters Marine Safety Office and 
National Transportation Safety Board. Specific topics for review 
should include, but not be limited to, the following suggestions: 

1. Regional Response Team (RRT) activities and 
on-scene coordination in marine casualty 
situations should always be directed by the 
Coast Guard, without regard to whether the 
incident occurs in offshore, coastal, or 
inland waters. 

2. When more than one agency is involved in 
response operations, a central public infor
mation point of contact (PIO) should be 
established. Continuity in PIO functions 
should be maintained even if operational 
responsibility is shifted from one agency to 
another. 

3. The various agency points of contact listed 
in the notification annexes to regional 
response plans should be reviewed to assure 
that these points of contact understand their 
roles and responsibilities. 

U.S. Coast Guard The panel noted that the Coast Guard has 
relatively strong training, contingency planning, and.ia.cident 
response progr&11&. 
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'11le panel did note some areas for improvement, and recommends, 
that the Coast Guard: 

1. Assert authority over civil-sector salvage 
functions of the U.S. Government, including 
marshalling u.s. Government (including U.S. Navy) 
salvage equipment for civilian incident response 
and directing salvage assistance whenever 
appropriate. 

2. Develop clear and unequivocal criteria and 
procedures to enable Coast Guard authorities to 
take unilateral preventive actions in pollution 
and salvage emergencies whenever the need 
becomes apparent. 

3. Take particular care when. vessel operators are 
notified of their pollution control responsibil
ities to explain that acceptance and exercise of 
pollution control responsibilities is not 
equivalent to acceptance of liability for a 
pollution incident. Furthermore, ship operators 
should be informed that the only criterion 
for determining whether the government will take 
unilateral action will be whether or not the 
owner is taking proper action. 

4. Develop and maintain lists of casualty-response 
and salvage-related equipment similar to the 
spill cleanup equipment lists that are annexed 
to regional contingency plans of the National 
Contingency Plan. 

5. Encourage, support, and subsidize (if necessary) 
the development and maintenance of a fleet of 
"rescue" tugs with automatic towing winches that 
will be readily available and strategically 
located for assistance in marine casualty 
response activities in U.S. coastal waters. 

6. Encourage and support improved marine fire 
fighting capabilities in major ports. 

7. Maintain files of selected technical informa
tion on vessel and equipment characteristics 
for selected bulk hazardous cargo vessels at 
each relevant Coast Guard Captain of the Port 
Office (see Recommendation #1 to the hazardous 
cargo shipping industry). 
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8. Extend CBI.IS information capability and develop 
ayat ... to deliver technical information that 
may be crucial to haaardoua cargo incident 
response in tille to support emergency measures. 

9. laquire the preparation of salvage and caaualty
reaponse manuals for all bulk haaardoua cargo 
vessels that enter U.S. ports. 

10. Develop guidelines for applying the concept of 
triage* to emergency reaponae situations, ena
bling a ship's maater, salvage master, or 
responsible goverD11ant official to exercise 
greater freedom to waive legal requirements and 
exercise on-the-spot judgment as to the beat 
course of action in emergency response. Such an 
application of the triage concept would minimise 
pollution or public danger from haaardoua 
cargoes, while freeing the decision-maker from 
the fear of incurring unwarranted (albeit legal) 
financial or other liabilities. 

11. Include industry and goverD11ant agency repre
sentatives in its game-ailulation activities 
for training, contingency planning, and inci
dent reaponae. 

u.s. Navv The panel's major concern with Navy response 
activities were in the area of responsibility and authority. In 
addition to pertinent rec011111endations made elsewhere, the panel 
recommends that the U.S. Navy: 

1. Clearly define, in consultation with the Coast 
Guard, its operational responsibilities for 
response when a naval vessel is involved 
unilaterally in a marine casualty and when a 
c01m1ercial vessel is also involved. 'l'hia 
definition of reaponsiblity should cover 
situations in which the National Contingency 
Plan is and is not activated. Security 

*Triage is a system of assigning emergency operational priorities in 
which field judgments that are made without headquarters consultation 
receive full headquarters support in any follow up justification 
which may be necessary. In marine casualty situations, triage would 
apply to ship damage control and response, especially action taken by 
a responsible ahip officer or on-scene commander who believes he mast 
take a short-term action that pollutes to avoid a larger pollution 
effect that would be caused by non-action. It would also apply to 
initial salvage actions. 
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privileges should be invoked by the Navy only 
under the most critical circumstances, as in 
situations involving ships in nuclear power 
propulsion or having nuclear warheads aboard. 

2. Coordinate and cooperate to the extent possible 
with other marine casualty response agencies in 
making information available to public officials 
and the news media. 

3. Improve cooperation and coordination with other 
agencies in the conduct of post-incident inves
tigations. 

4. Work with the Coast Guard to develop'stroa.ger 
civil-sector salvage capability in the government. 

5. Establish a mechanism for situations in which an 
ammunition vessel (AB) is involved in a casualty 
in proximity to a populated or otherwiae sensi
tive area, including guidelines and procedures 
for consultation with concerned public off i
cials, to guide the decision of whether to 
offload ammunition at the casualty site or make 
temporary repairs and tow the vessel to a safe 
haven for off loading. 

6. Extend the use of game simulations to marine 
casualty contingency planning. 

Environmental Protection Agency (EPA), Armv Corps 
of Engineers (COE), and Maritime Administration 
(~) 

The panel recommends that: 

1. These agencies coordinate fully with other 
agencies in the critical review and improvement 
of contingency plans and that they consider the 
panel's overall recommendatioll8 on contingency 
planning and the active testing of contingency 
plans; 

2. The Army Corps of Engineers develop clear and 
unequivocal procedures and criteria for taking 
unilateral preventive actions to protect 
navigational structures whenever the need 
becomes apparent; and that 
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3. MA1lAD etre•• the importance of coordination 
between land and marine fire fighting 
ef forte in the marine fire fighting manual 
it i• developing. 

Cuetoma Bureau (Department of the Treaeurv) The panel rec01111end• 
that the Cuet0118 Bureau publicly identify the executive off ice res
ponsible for waivers of the cabotage laws, as well as the communica
tions duty off ficer at the Cust0118 Bureau. This information should 
be added to the notification annexes of regional contingency plans. 

State and Local Agencies 

The panel was not able, in its limited study, to be as specific 
in its consideration of state and local agency response capabilities 
as it was for those of industry and federal agencies. Some general 
findings and recommendations were made, however, as follows: 

1. The panel recomnends that other states and 
localities consider developing organizations 
similar to the California State Off ice of 
Emergency Services (OBS). Panel members were 
impressed by the greater degree of local coor
dination and cooperation that was apparent in 
the San Francisco game as compared to the other 
two games; this seemed to be due primarily to the 
existence and active cooperation of the OBS. 

2. The panel recommends that local disaster and 
emergency contingency plans include specific 
planning and coordination for marine casualties. 
This recoDlllendation was prompted by the apparent 
deficiency of coordination between marine and 
onshore fire fighting in the San Francisco Bay 
area. 

3. The panel also recoDlllends that state and local 
agencies, through their activities in Regional 
Response Team meetings, press for the regular 
exercise of contingency plans and response 
systems. 

Recommended Legislative Actions 

In its analysis of national marine casualty response capabil
ities, the panel identified several areas where additional or 
modified statutory authority may be needed by some agencies or where 
present or proposed legislation might prevent the implementation of 
some of the panel's recommended actions. In other cases, new 
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legislation that might serve to actively encourage the implementation 
of some reco111nendations should be considered. This area of the 
panel's findings and reco111nendations is summarized below. 

Suggested Improvements to the Federal Water Pollution Control 
Act, as amended (86STAT816) (FWPCA) The panel recommends that 
Section 311 of the FWPCA be critically reviewed alld amended, if 
necessary, to authorize or permit actions to alleviate the problems 
discussed below. 

1. Although the federal govermaent can usually make a 
substantial contribution in terms of equipment, 
coordination, and resources to marine casualty 
response when it is empowered to act, its authority 
to respond to incidents (even when they may pose 
tremendous public hazard) is limited and strictly 
defined. In the FWPCA, activation of the National 
Contingency Plan is dependent on the presence or 
threat of pollution; contingency funds to pay for 
casualty response can only be made available after 
pollution has occurred. As a result of the close 
link between the government's major hazardous cargo 
casualty response mechanism and pollution control, 
the ability of the government to reapond to marine 
casualties where great public hazard may be present 
but not the threat or incidence of pollution--as 
can happen in an LNG casualty~is distinctly 
circUJDScribed. 

2. Section 311 of the FWPCA prohibits deliberate 
discharges of oil and hazardous substancea. 
However, situations can arise where jettisoning of 
some polluting cargo may be more in the national 
interest than avoiding the pollution or hazard that 
would ultimately result from not taking auch 
action. 

3. The strict liability provisions of the FWPCA 
saddle the working salvor with pollution lia
bility for the vessel that he is attempting to 
salve. The panel considers this an unreasonable 
working requirement that not only inhibits the 
salvage operation itself, but also has the 
potential to undermine the financial basis of the 
salvage industry. 

Suggtyfted Improvements to the Salvage Lav (10 USC 736lj 33 USC 
1471-1478j P.L. 95-302 The authorizing statutes for salvage-related 
government activities should be critically reviewed and amended, if 
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necessary, to authorize or permit the following practices or 
activities: 

1. Assertion of authority by the Coast Guard over 
civilian salvage functions of the U.S. government, 
aa urged in the panel's llecommendation Ro. 1 to the 
Coast Guard; and 

2. Development and maintenance of a fleet of "res
cue tugs," as urged in Recommendation Ro. 4 to 
the Coast Guard. 

Other Legislative Reeds The panel found that the u.s. marine 
fire fighting capability ia not adequate to deal with existing 
hazards and ia, in fact, declining. One reason ia that marine fire 
fighting ia funded entirely through municipal fonds; there are no 
federal subsidy programs or incentives for development of such a 
capability in the private sector. The panel recommends that 
legislative action be considered to bring national capability in 
marine fire fighting up to a level commensurate with the public fire 
hazards that now exist. 

The panel also concluded that the United States should give 
careful consideration to ratifying the 1969 Oil Pollution Civil 
Liability Convention. Thie convention, which baa been ratified by 
most other leading maritime nations, establishes a system for 
compensating those who euf fer economic lose from oil pollution that 
occurs in international waters. It places strict liability on the 
owners of a vessel that causes pollution damage. Since much 
potential hazard to the envirollJllent is the result of incidents 
outside the territorial waters of the United Statea, and even though 
the United States has ratified the Intervention Convention of 1969 
(88 STAT 8), protection of U.S. interests will be incomplete unless 
and until the United States becomes a party to the Civil Liability 
Convention. 

If the United States does not ratify the Civil Liability 
Convention, it should at least enact similar domestic legislation so 
that final responsibility for minimizing envirollJllental and other 
damages from marine casualties would rest with the federal 
government. 

In its analysis of the games, the panel came to the conclusion 
that an adaptation of the concept of triage to marine casualty 
response would result in more rapid and effective decisions and 
actions (see ltecommendation Ro. 10 to the Coast Guard). Thie would 
almost certainly entail violation of environmental and other 
statutes, as well aa of international treaties as they now exist. 
The panel recommends that the Coast Guard provide recommendations 
for legislation that would suspend pertinent statutory and treaty 
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liabilities in salvage situations where the triage concept is rele
vant. A parallel action suggested by the pan~l would be for the 
Coast Guard, as the u.s. representative, to initiate consideration by 
the Inter-governmental Maritime Consultative Organization (IMCO) of 
the concept of triage for incorporation into the body of interna
tional rules. 
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The Utility of Game Si1111lations as a Tool for 
Policy and Program Development and Evaluation 

Game si1D1Jlations are used extensively by many organizations, 
including the U.S. Coast Guard and the U.S. Navy, for training 
purposes, but they have rarely, if ever, been used as a tool for 
policy and program development and evaluation. Although the case 
study approach was successful insofar as it did significantly assist 
the panel's assessment of casualty response capabilities, the panel 
members' experience with this approach produced mixed reviews. 
Reservations were expressed, for instance, because gaae simulation 
required significantly more professional effort and participation 
than more conventional approaches. Nevertheless, there was a . 
consensus among the panel that game simulation is a useful approach 
to policy and program development and evaluation. 

Since success of the approach hinges on the quality of inf or
mation in the scenario and the level of expertise of participants in 
the game, a broad range of background disciplines and occupations is 
needed. Each simulation required the active participation of dozens 
of government and industry people in critical positions. Although 
this brought a wide variety of interests and expertise to bear on the 
problem, it is possible that other study methods could have produced 
similar results. 

The game si1D1Jlation did, however, produce certain side benefits 
whose importance may eventually overshadow the assessment of incident 
response capabilities which was their intended purpose. These 
incidental benefits included the experience of contingency planning 
in preparation for the game si1111lations, along with exercising and 
consequent testing of contingency plans in the course of the game 
simulations, realistic training for participants, and familarization 
of those who must respond to incidents with each other's responsi
bilities and concerns. 

There is a very close relationship between scenario development 
and contingency planning. Industry representatives who participated 
in scenario development seized the opportunity to refine and augment 
their vessel damage control manuals and other contingency documents. 
Where this occurred, the effort paid off in terms of strong industry 
performance in the game simulation. This preparation would carry 
over into any response to future casualty incidents. Furthermore, 
those who participated actively in scenario development and game 
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simulations have a greater appreciation for contingency planning for 
incident response. Presumably, if other industries were to 
participate in scenario development and game simulation, they also 
would emerge from the process with stronger contingency plans. 

Another side effect of the case study approach was the 
exercising of existing contingency plans by a variety of participants 
who would not ordinarily have had such an opportunity. Contingency 
plans are not especially useful unless those whose actions they are 
intended to define and expedite are familiar with their contents. 
The opportunity for many people who would be involved in incident 
response, including public agency personnel as well as industry 
representatives, to periodically ''work through" an incident and 
become familiar with carefully detailed (but of ten neglected) plans 
can result in smoother, better-coordinated response actions in the 
event of an actual incident. 

Most game simulation participants stated that they found their 
participation to be an extremely valuable training exercise. Public 
agency participants noted that their parent agencies occasionally 
hold game simulations for training purposes, but whenever agency 
personnel fill all roles in the games, the realism that they found in 
the panel's games is missing. Many participants urged that game 
simulations with wide and relevant participation be held periodically 
for training purposes. In this regard, it is noted that the U.S. 
Coast Guard, which has for some time used game s.imulations to train 
Coast Guard personnel, has recently (in the Fifth District) extended 
invitations to participate in its training simulations to those 
federal agencies that make up the Regional Response Team for 
pollution control. 

Finally, the game simulations made it possible for participants 
to become familiar with the responsibilities and concerns of other 
officials who must respond to emergencies. In the event of a real 
incident, this undoubtedly will produce better understanding and 
coordination for a smoother response. 
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NOTIS 

1. See, for eu.ple, ''Waste Management for the 
Coastal Zone: Concepts for the Assua•nt of 
Ocean Outfall••" Marine Board, National Acade117 
of Science•, Washinaton, D.c., 1976. 

2. 40 CFa 16-119 (as proposed). 

3. Hazardous materials and dangerous cargo are the 
•ubject of numerous Coast Guard regulati.ou •. 
See, for eZ&11ple: 46 CPI. 38 (ships carrying 
liquefied flammable gases); 46 CPI. 98 (ships 
carrying danaerous (hazardous but not flam
mable) cargoes); 46 CPR 146 (military explo
sives); 46 CPI. 147 (hazardous solids); 
46 CFa 151 (unaanned barges carrying dan
gerous liquids); 46 CPI. 153 (ships carrying 
hazardous liquids); 49 CFR 100-189 (packaged 
dangerous cargo including comaercial explo
sives). 

4. This discussion is based on "Carriage of LltG
State-of-the-Art," a paper delivered by Capt. 
Warren LeBack (a panel meaber) at the American 
PetroleW. Institute'• Tanker Conference in 
March 1978. 

5. Department of Trauportation regulations, Sec. 
171.15, 111.16. 

6. An eZ&11ple of technology assessment is "Trans
portation of Liquefied Natural Gas," Office of 
Technology Assesamant, Washington, D.C., 1977. 

7. A description and evaluation of risk analyses of 
marine trauportation of haza~dous cargoes is 
contained in "Analysis of lisk in the Water 
Transportation of Hazardous Materials," Coaalit
tee on Hazardous Materials, National Research 
Council, Washington, D.c., 1976. 

8. Saa, for eZ&11ple, "Draft Bnviromaental Impact 
leport, Western LRG Terminal Company, Berth 308, 
Los Angeles Barbor," prepared by Barbor the 
Bnviromaental Staff, Port of Los Angeles, 1974. 

9. See, for 9Z&11ple, "LRG Contingency Plan for the 
Port of Savannah," u. s. Coast Guard,. 
Savannah, Georgia, June 29, 1977. 
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10. "A Dynamic Regional Response Team," CDR Charles 
R. Corbett, u.s. Coast Guard, Washington, D.c., 
1978. 

11. "National Oil and Hazardous Substances Pollution 
Contingency Plan," 40 CPB. 1510.35(b), 
February 10, 1975. 

12. 40 en. 1510.42. 

13. 10 USC 7361. 

14. "Chemical Hazards Response Information System 
Handbooks," u.s. Coast Guard Publication CG-446, 
1974. 

15. "Hiatuaport--An On-Scene Coordinator Bole
Playing Exercise," E. B. lCangeter III, Proceed
ings of the 1977 Oil Spill Conference, American 
Petroleum. Institute Publication No. 4284, 1977. 

16. Two examples are Clean Gulf Associates and Clean 
Atlantic Associates. Both of these organiza
tions are oil industry cooperatives. 

17. Federal Water Pollution Control Act, as amended 
(86 STAT 816), Sec. 3ll(b). 

18. "Cost Effectiveness of Marine Fire Protection 
Programs," Maritime Administration, 1978. 

19. 40 en. 1510.53 (2). 

20. The Inter-governmental Maritime Consultative 
Organization baa established at least five codes 
which establish recommended standards for the 
construction off hazardous cargo carriers. 
These include the International Maritime Danger
ous Goods Code, the Code for Construction and 
Equipment of Ships Carrying Dangerous Chemicals 
in Bulk (Res. No. A.212(F) as amended); Code for 
Construction and Equipment of Ships carrying 
Liquefied Gases in Bulk (Rea. No. A.328(9) as 
amended); Code for Existing Ships carrying 
Liquefied Gases in Bulk; and Recommendations 
Concerning Ships Not Covered by the Code for 
Construction and Equipment of Ships Carrying 
Liquefied Gases in Bulk (Res. No. A.329(9), as 
amended). 
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APPD'DIX A 

'ftle Panel's Ca•• Study Method 

Thia section provides more detailed information on scenario develop
ment and game aimulationa. Case study scenarios are descriptive 
documents that describe the occurrence of an incident, along with 
plausible events that may occur and actiODS that may be taken in the 
response to the incident. In the sense that the scenarios project 
contingencies that may occur, they are similar in many respects, if 
not in purpose, to contingency planning docuaenta developed by public 
agencies and industries for use in managing emergencies. 'lbe panel 
developed three case study scenarios, which are presented in Appen
dix B. 

The scenarios were developed in an interactive process. Each was · 
prepared by separate working groups consisting of several panel 
members and experts knowledgable about the apecif ic cargoes and 
locations that were the subject of the scenario. 'lbeae scenarios, aa 
developed by the working groups, were then reviewed and modified as 
necessary by the panel. Finally, the scenarios were reviewed by the 
"game director," a panel member chosen for his expertise in game 
techniques, to ensure that sufficient information was available· to 
conduct the game simulations. The case study scenarios then provided 
the "plot" for game simulations of the incidents. 

In the course of developing the three scenarios discussed in 
this report, the panel obtained information regarding contingency 
planning, operating procedures, equipment availability, etc., that 
contributed to its aaaeaameut of response capabilities. 

Game simulations have been used for many years to explore the 
behavior of complex ayatema and organizations under relatively 
realistic conditions. The realism derives mainly from two factors. 
First, scenarios that are developed to guide the aimul&tiona closely 
mirror real-life situations. They do not suffer from abstract 
artificialities that other means of simulation usually impose on 
problem definition. Second, game si .. lationa utilize and depend upon 
participants to carry out rolea--geuerally their own rolea--f rom the 
"real world." Thia face-to-face contact obviates the need for a 
further level of abstraction in the simulation, a level dealing with 
what are generally the moat poorly understood phenomena in any given 
situation: huaan interactions. 

Games are of many varieties. They range from two-aided 
exercises in which one aide loses while the other wina (moat commonly 
ref erred to aa "var games") to many-sided games in which diff ereut 
combinations of participants pursue a variety of goals in varying 
alliances. · 

Games also differ with respect to the amount of information the 
players have and the way in which they discharge their apecif ic 
roles. In an umpired game, the players generally know only what the 
game controllers, or umpires, deem they would know in the real world. 
'lbe consequences of their actions are aa•eaaed by those same umpires, 
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who then feed back to the players only as much information as they 
might realistically be aware of in their actual outside roles. At 
the other extreme are seminar games, in which players carry out their 
roles, under the supervision of the game director, with full infor
mation about the problem, its setting, and the actions taken. 
Seminar game players voluntarily ref rain from using any information 
they would not have access to in the real world, thereby serving as 
both game participants and game controllers. 

The games sponsored by the panel were hybrid seminar/umpired 
games in which the players had, if not perfect information, at least 
a great deal more information than they might otherwise have had in 
a real situation. They were thus able to contribute more insight as 
to how problems would be realistically tackled, constraining factors 
that might become apparent, and other aspects of casualty response. 
At the same time, a game control group fed necessary information to 
the players to move the simulation forward. The control group also 
monitored and evaluated the consequences of actions to ensure that 
they were properly reflected in further developments. 

The essential elements of any game are the scenario, which 
defines the problem and the environment in which it is set, and the 
actions of the players. The simulation is driven by independent 
actions taken by individual players and by their responses to each 
other's actions. In a seminar game, where the players are not 
sequestered from each other, an additional--and equally important-
element is the interaction among the players as they discuss and jus
tify their reasons for taking specified actions. Thia interaction 
also serves to elicit any additional information each may require to 
determine future actions. 

The activities involved in the game are divided among three 
groups located in three separate areas, described below. 

The Game Room 

This is the seat of the action of the game. Bole players are 
seated, seminar style, around a table to discuss, make decisions, and 
take actions. The players have access to the scenario only up to the 
time of the incident. After this point they function independently, 
and each describes the actions he would take in the situation under 
discussion. In describing an action, each player addresses the 
following elements: the action taken, what precipitated it, the time 
at which it was taken, how the action will affect the other players, 
the means by which it is communicated to them, and any specific 
facilities or equipment required to execute it. The players are 
linked by telephone to'the game control team and the outside 
community, but not to the panel. If the players need any outside 
information, they can obtain it either by recourse to the game 
control team or by direct communication with an outside source. They 
also receive information regarding events from the game control team. 
Each player is assigned a controller on the game control team whose 
primary responsibility is to provide this information flow. Another 
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important function of the role players is to discuss the various 
events that occur in the scenario, their own response options, and 
the actions that they take. The perceptiona of expert participants 
regarding the events and actions were important information sources 
for the panel. 

The roles that were siaulated were identified in the course of 
developing the scenarios. In some cases, however, roles were added, 
deleted, or clarified, baaed on discussion that occurred in the 
course of locating experts to participate in the simulations. 
Subject to certain necessary artificialities which are described 
elsewhere, every effort was made to obtain the services of experts in 
outside roles to play those saae roles in the game; for instance, the 
Captain of the Port of Louisville played that role in the simulation. 

The aaae director, who is the sole link between role players and 
the panel, is also located in the gaae room. Bis principal function 
is to keep the game llOVing in accordance with the time constraints of 
the schedule and the objectives of the panel. To this end, he regu
lates the amount of time that individual players spend in describing 
their activities. He also calla for discussion of specific events, 
delays the action of the game when information flow from the control 
team. is backlogged, and calla out "time steps" to accelerate the game 
over stretches where the course of events is not considered particu
larly interesting or aignif icant by the panel. 

The Game Control, or Information/Assessor, Boom 

The information/assessor participants function in a support mode 
to specific role players. They serve three purposes.:. 

• They provide their players with information 
regarding events occurring in the outside world 
as the scenario unfolds. To this end, they 
have access to the control scenario, which 
extends beyond the critical event and 
apecif ies certain actions that occur at 
specific times thereafter. 

• They assess the consequences of any actiona 
taken by players and pass necessary inf orma
t ion to the players at the appropriate point 
in the game. 

• They provide a conduit to the real world for 
the players. They may be required to obtain 
information from various sources in response 
to player requests, as well as to meet· the 
requirements of their assessment roles. 
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Information/assessor participants were chosen for their exper
tise and their familiarity with technical information sources; for 
instance, EPA representatives served as the EPA information/ 
assessors contact. Information/assessor groups members were linked 
by telephone to the outside world and to their corresponding role 
players, and through a coordinator (who was a panel member) to the 
gaae director and the panel room. 

'lbe Panel Boom 

Members of the panel and liaison representatives were seques
tered here to observe the game; to discuss events and implications as 
they unfolded; and to instruct the game director (via telephone) on 
the course of the simulation in order to explore, in depth, specific 
aspects of the problem. The panel had telephone access to the gaae 
director and the information/assessors, but not to the role players. 

The action in the game room was covered by closed circuit tele
vision for simultaneous observation in both the game control room and 
the panel room. Sources of information produced in the game simula
tions that the panel used in its analysis included a written log of 
the course of the game maintained by observers (see Appendix B), 
telephone logs, notes, and random observations recorded by partici
pants on f orma provided for that purpose. In addition, each 
participant's observations were aired and recorded in a critique 
session held immediately after the conclusion of each game. 
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APPBRDIX B 

Case Documentation 

Thia Appendix provides the case background information, scenarios, 
and descriptions of the three seminar games conducted by the panel. 
Section I covers the Louisville case situation; a barge mishap 
involving release of anhydrous ammonia on the Ohio River near 
Louisville, Kentucky. Section II presents the Savannah case; a 
collision between a liquif ied natural gas tanker and a container 
vessel in the sea lanes off Savannah, Georgia. Section III deals 
with the San Francisco case, in which a Navy 8.DlllUllition ship collides 
with a bulk sugar ship in the Carquinez Strait of the Sacramento 
River in northeastern San Francisco Bay. A list of abbreviations 
used in the game descriptions appears on page 164. 

Each section presents the following information: 

1. Background for Casualty and Response Scenario 

This section contains inf ormat.ion on geography and weather, 
waterborne traffic, and the civil situation at the time of the 
incident. Events that lead up to the casualty are also presented. 

2. Scenario Proposed for Game Simulation 

To prepare for the simulations, the panel devoted considerable 
effort to developing a plausible scenario to guide the players. 
Developing the scenarios was tantamount to preplanning, or developing 
a contingency plan, for the actual transportation of hazardous 
cargoes. Scenarios were developed by working groups chaired by ex
perts in the region and/or the technology under consideration. In 
addition, the scenarios follow regulatory requirements for traffic 
control and port safety. The scenarios were used by the panel to 
monitor the progress of the simulation. Divergences between the 
scenario as developed by the panel and the simulations may occasion
ally indicate matters of significance, such as weaknesses in traffic 
control procedures or other problems in planning for the transporta
tion of hazardous cargoes. A more complete discussion of problem 
areas appears in the body of the report. 

J. Area Chart 

A chart of the river, bay, or sea area involved in each scenario 
is included. 

4. Game Event Tree 

In the course of developing the scenario, the panel prepared 
block diagrams showing plausible courses of events that could result 
from the incidents. Since it was not physically possible to explore 
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all the ramifications of each incident in the course of the simula
tions, the panel directed the simulation• down those avenues which 
appeared most interesting from a technical and informational 
standpoint. Courses of events actually explored in the simulations 
are indicated on the block diagra119. 

s. Record of the Seminar Game 

These charts record the game a• it actually occurred. In order 
to pre•ent an of ten confusing array of information in a readily 
understandable form, dialogue ha• been conden•ed and some explanatory 
note• have been added. 'lbe record i• the product of direct observa
tion and written recording of the events and responses. 

6. Game Participant• 

Two lists of participant• are provided: tho•e who acted out 
role• in the game and those who staffed the information/assessor 

·room. 
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SICTIOR I 

ARBYDIOUS AMMORIA BARGI COLLISIOR 
LOUISVILLI, DRTUCXY 

I. Bacqround for C&aualty and laaponae Scenario 

A. Geography and Weather 

1. See charts and descriptions below for details 
on locks, dam, tainter gates, currents, and 
illustration of incident. 

2. Population of adjacent communities is: 

Louisville 
Jeffersonville 
Clarksville 
New Albany 

340,000 
21,700 
15,300 
37,500 

The combined metropolitan area population is 
estimated at one million. 

3. Two railroad and two highway bridges provide 
transportation across the Ohio River in the 
immediate vicinity of the incident. One 
combined highway and railroad bridge down
stream of the locks and dam is alao in the 
vicinity of the incident and may be affected 
in the event of a large release of HB3• 

4. The event takes place during mid-to-late 
afternoon on the Saturday of Memorial Day 
weekend. Weather conditions postulated in 
the scenario are unstable, with tornado 
warnings in effect until midnight. 

5. 'lbe wind is mainly southerly at 18-28 knots, 
and skies are cloudy with visibility from 
5-7 miles. 'lbe barometric pressure is 29.75 
and falling rapidly. Air temperature is 82°p. 

6. 'lbe river is at flood stage. 'lbe navigation 
pool at McAlpine Lock and Dam is at 14 feet. 
Heavy rains of the past week are likely to 
cause the river to continue to rise. The 
current is estimated at 5.1 to 5.2 kts. 
Temperature of water is 65°. All tainter 
gates, both upper and lower, are opened. 
The depth of the water at J.P. Kennedy Bridge, 
where the barge sinks, is 20 feet. 
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B. Waterborne Traffic 

1. 'lbe towboat Red Rover with a fleet of seven 
general cargo barges is locking down in the 
main lock chamber to the lower navigation 
pool. 

2. 'lbe towboat Diamond Nugget, with a fleet of 
nine general cargo barges, is at mile 599 
bound for Cincinnati. 'lbe Diamond Nugget's 
speed of advance is approximately two 
knots. 

3. Numerous other barges and several unattended 
towboats are moored in fleeting areas, 
wharves, and piers along the shore upstream 
from the Big Four Railroad Bridge. 

4. The Coast Guard Vessel Traffic Service (VTS) 
is operational (goes into operation when the 
river reaches 13 feet). VTS communications 
are handled over Channel 13 FM (bridge-to
bridge comaunications). The above-mentioned 
vessels are the only tows other than the 
Ammonia Progress that have checked in with 
the Louisville VTS. 

5. Description of Vessels: 

a. Ammonia Barges: 

Length 
Breadth 
Height 

310 feet 
50 feet 
12 feet 

Two tanks per barge; 1300 tons per 
tank of ammonia. 

Cargo is refrigerated. 
Relief value set at 10 psi. 

b. Towboat Ammonia Progress: 

Length 
Breadth 
Depth 
Propulsion 
HP 

D5fut 
38 feet 

7 feet 
Twin Diesel 
5500 
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c. Ciyil Situation 

1. Pour municipal and three county govermaent• 
are included in the Louisville metropolitan 
area: Nev Albany in Ployd County, Indiana; 
Clark•ville and Jef fer•onville in Clark 
County, Indiana; and Louisville in Jeffer•on 
County, Kentucky. Each county baa its own 
civil preparedness off ice, and each govern
mental entity has its own police and fire 
department. Health advisors are available 
through the Department of Public Health 
for Jefferson County. 

2. Radio communications capabilities for the 
key participants include the following: 

a. The Corps of Engineers lock operator 
monitors Channels 13 and 14. He also 
baa Channels 12 and 16 available for 
his use. 

b. The Pennsylvania Railroad Bridge 
monitors Channel 13. 

c. The Coast Guard has Channels 6, 12, 13, 
14, 16, 21, 22. Most towboats have 
Channels 6, 7, 13, 14, 16, 22. 

3. Emergency Response Forces: 

a. The Coast Guard Marine Safety Office (MSO) 
in Louisville is on holiday routine with 
normal watchatandera (one officer and one 
enlisted man) onboard, with one officer and 
one enlisted man at home on standby. An 
alert has been passed to standby personnel 
of the tornado warning. 

b. Industries in the Louisville metropolitan 
area have formed two chemical spill group 
cooperatives. The Louisville Area Indus
try Mutual Assistance Coop (LAIMA) res
ponds to incidents in the upper pool and 
the Rubbertown Area Mutual Aid Coop res
ponds to incidents in the lower pool. 
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c. The Ohio River Valley Water Sanitation 
Commission (ORS.ARCO) is an organization 
established by an eight-state compact to 
combat water pollution in and along the 
Ohio River. 

D. Events Prior to the Casualty 

1. At 1400 Saturday, 27 May (Memorial Day week
end), the towboat Alllmonia Progress with four 
barges of Anhydrous Allllllonia (NH3) is down
bound in <llio River 500 feet above Big Pour 
Railroad Bridge off Townhead Island (KY). Mr. 
Jones, on the bridge, shifts rudder 20° to 
starboard to adjust heading slightly to stay 
right of the channel when passing under Big 
Pour Railroad Bridge. 

2. At 1401, barges and tug begin to awing to 
starboard and Mr. Jones shifts his wheel to 
slow the awing. 'l'he rudder fails to respond 
and Mr. Jones immediately alerts the crew of 
the situation, requesting someone to head for 
steering room to repair the casualty. Mr. 
Jones attempts to correct heading by using 
engines. 

3. At 1403, operator of the tug, Mr. Smith, 
arrives on bridge to relieve Jones as 
helmsman. 

4. At 1410, the port forward barge strikes the 
bridge abutment of Clark Memorial Highway 
Bridge. 

II. Poat-COlliaion Scenario Proposed for Game Simulation 

A. Events After Collision 

1. At 1410, immediately after impact, the tug and 
barges awing around abutment with the tug'a stern 
heading toward downriver. 'l'he forward two barges 
are separated from tow, while the tug and remain
ing two barges drift downstream with Mr. Smith 
attempting to control the heading. Of the two 
barges adrift, the starboard barge breaks free 
of port barge and floats downriver. Smith advises 
MSO Louisville of accident: "Thia is tug Ammonia 
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Progress. Struck Clark Memorial Highway Bridge 
and lost leading two barges. Attempting to 
maneuver into Louisville Canal entrance. Lost 
rudder. One barge sank immediately and the other 
is floating downriver. Both barges contain 
ammonia." 

2. At 1430, using engines, Smith is able to maneuver 
tug and remaining two barges into slack water at 
canal entrance. 

3. At 1435, Smith ties up remaining barges within 
canal and heads back to retrieve the drifting 
barge and notify MSO Louisville of his intentions. 

4. At 1455, Smith locates the other barge aground 
on Shippingport Island, Ky. midway between 
Pennsylvania RR Bridge and weirs of electric 
plant. Advises MSO Louisville of information. 
Smith unable to retrieve barge due to danger of 
striking debris in vicinity of grounded barge. 

5. At 1520, several funnel clouds were sighted 
southwest of the Louisville city limits. 'l'he 
clouds were moving in a northeasterly direction. 
At 1530, a tornado passed through Louisville and 
caused extensive damage in the Germantown area. 
Strong winds caused widespread power outages and 
telephone service interruptions. 

6. 'l'he barges are owned by Ajax Towing Company, 
Inc., Caruthersville, MO. The cargo was 
loaded at the Ammonia, Inc., plant at Charles
ton, WV. 

B. Other Traffic 

1. Towboat Red Rover has successfully locked down 
to the lower pool and is enroute to Cairo, 
Illinois. 

2. Towboat Diamond Nugget continues at same speed 
of advance bound for Cincinnati. 

c. Emergency Resources 

1. Police and fire communications networks of Louis
ville and Clark County are flooded with calls 
for assistance. 
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2. Telephone service in portions of Louisville and 
Jeffersonville have been interrupted. 

3. u.s. Coast Guard forces are available for recall. 

4. Corps of Engineers personnel are pre•ent, opera
ting the locks and manning the adjacent sub
station. 

5. The Department of Public Health for Jefferson 
County is extremely busy mitigating damages 
caused by the tornado and coordinating medical 
treatment of those injured. 

6. No oil or hazardous-substance incidents in other 
locations of the region would delay a meeting 
of the Regional Response Team. 

1. 'lbe governor of Kentucky has activated the 
National Guard to assist municipal agencies in 
mitigating damages from the tornado. 'lbe Indi
ana governor has not activated his forces. 

D. Game Simulation Comments for "Game Director" 

1. The "simulation tree," page 71 represents events 
that may be included in the simulations. Wea
ther and river conditions may be superimposed 
on these options; the following points may be 
considered in directing the game activity: 

a. With the weather conditions postulated, 
very little downwind hazard exists. If 
an inversion existed, a significant down
wind threat might exist. 

b. 'lbe NB3 barge that struck the bridge 
abutment could drift downriver before 
sinking. '!bis action may complicate lo
cating the vessel. 

c. 'lbroughout the flow diagram, it is noted 
that one of the alternative routes the 
floating barge can take is toward the 
tainter gates. 'lbe barge can as easily 
drift into the hydroelectric power plant 
located adjacent to the downstream tainter 
gates. 
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d. Under ordinary circumstances, the owner of 
the barges would take necessary action to 
salvage the barges and cargo. What if the 
owner refuses to assume salvage responsi
bility? The Navy's Supervisor of Salvage 
may play a key role under such circumstan
ces. 

e. As previously mentioned, adjusting the 
weather conditions and river stages can 
significantly alter the scenario. 

f. Federal, state, and local resources may not 
be readily available to respond to a 
particular branch of the scenario. 

g. Consider what events take place if evacu
ation of an area becomes necessary. 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


CHART 
OHIO RIVER AT 
LOUISVILLE, KY 

I 
0 

ANHYDROUS AMMONIA BARGE 
SCENARIO 

SOURCE U.S. A•mv 
Eng''*' OistrM:t. 
Lou1sviUe, Chert No. 74. 

6 

JOdb Clarksville IC1CJJ I 

INDIANA 

~ - - \ .A'? 
. ""i'f' • .,. JFK MEMORIAn BIG FOUR 

1p 

- Intended Coune of Tow 
(Channel Line) 

--- Actual Course 

11~art 11 · L --=·__JLKWY BRIDGE \ .. ~r BRIDGE 

fl 0 S~RIC MEMORIAL ., ..... _JCl/ II ~\ '~, v 

Ir 11 KWY BRIDGE 'LJLJD' ir-'{""/~--.,..Ji~ -- OHIO 
lr1~ rr=r,J= "' V I r- -ii-={f' iJ 

RIVER 
0 
tmrnrnL t L 1 

A'l!Wl 

\(A.It , '""" 

N 

t:~·· 

. ...... . 0 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


llMULATIOfll Tl'IEE !--.-T .. ., ., ... ~) 

LOUllVIUE-OHIO RIVE R 
S:ENARIO 
ANHYOROUI AMMOflllA IAl'IOE 

.. 
ITIDllJlllGI 
DllUfTIOOWfil 
flOVtlll 

.. 
,..,~ntrlOF#O 
IAAQHIJllUlt 
Jflllll,."°""TOW 

CA 
f'OlllTIA"<il ..... 

... 
P "°lt'l.Al'O -· 

... 
•6""1.i..l~ 
MOIT"'-'Cl""""" 
OAIUUl' ••OW .__, ... 

.. , 
JAJIGI 1..00CiU 
l 'f tAIH'Hft 
G."'U 

"'" U)(ATIQH AND 
•TilfUOI 0' ... .,.. -

... 
'<111t10N ·-

71 

.. ~ . ...... 
Ll'Al;l.Nlji 
f"°"11M10GI 
-ACT 

..,, ... 
"'" U AICtNG 

.. ~ . ........ 
JotOllO 

..... ....... 
OrfTA.Cl 

CA J t 1 t t t 
CA" ......... 
CAPSllUO [llC,q 

C'A4-t 111 
ltc:AH 

:. 
C4J t \ t I :t ·-

CA 11 C-Al't,IJ 
""11ttGHf CAin ..., .,..,._. .... 1.KAl'(Of'lif~ --.. _ 

""" ON.t CAl'CiO 
fANI[ 
lllL0Af1 
flf'H 

&A JI J 

°""fl CA.JI 11· 1 I row.a..,o .......... 
fAllllfl'l" ....... 
GATU 

CA-N 
CAltOO r.-.~ 1 CAHH11 
J1111PilA1Jri1 .. , .. .,,... 
•lllllAllCU 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


TIME 

1400 
(Saturday, 
Memorial 
Day Week
end 

1401 

1403 

72 

RECORD OF GAME: LOU VILLE, ICENTUCKY BARGE/BR 

SCENARIO EVE.'fI 

Towboat with 4 barges of 
anhydrous ammonia (NH3) ia 
downbound in Ohio River 
500' above Big Four Rll 
Bridge off Townhead Island, 
Kentucky. 

Barges and tug begin to 
swing to starboard. Course 
corrected to slow the awing 
Rudder fails to respond. 

ACTION TAKEN 

Shift course 20• to pass 
under Big Four Railroad 
Bridge. 

Helmaman alerts crew, 
requests someone to head 
for steering room to re
pair steering gear. 
Helm81111ln attempts to 
correct heading by using 
engines. 

Master relieves helmaman 
on bridge. 

1410 Port forward barge strikes Master notifies CG. 
the bridge abutment of 
Clark Memorial Highway 
Bridge. Iaaediately after 
impact, the tug and barges 
awing around the abutment 
with the tug's stern head-
ing down river. The 
forward two barges are 
separated from the tow, 
while the tug and remaining 
two barges drift downstream 
with the Master attempting 
to control the heading. 
Of the two barges adrift, 
the starboard barge breaks 
free of the port barge and 
floats downriver. A slow 
release of NH3 1 due to 
failure of refrigeration 
system, is visible. The 
port barge sinks. The 
venting of NH3 makes a 
very loud noise. 

1413 CG initiates a series of 
notification telephone 
calls according to standar 
emergency procedure. Thes 
notifications cover all 
agencies with a need to 
know; for example, federal 
state, and local governmen 
agencies, ORSANCO, and 
CHEMTREC. 

COLLISION 

DISCUSSION 
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TIME 

1413 
(cont'd) 

1430 

SCENARIO EVENT 

Red Rover, a d~b9und tow, 
moors her barge1 and stand1 
by to a1sist as needed. 

73 

ACTION TAKEN 

COTP initiate• early on-
1ite as1essment. Water 
intakes at power plant, 
etc. shut down (standard 
e118rgency procedure). 
River traffic and opera
tion• halted by COE 
(1tandard emergency pro
cedure). 

The media picks up the 
action on the scanner; 
wants live coverage f r0111 
the Clark Bridge. 

EPA computer information 
on NH3 maznafaxed to CG. 

City closes bridge to 
traffic. 

Mayor and Kentucky 
aovernor are in Louisville 
and arrange helicopter 
flight over the site. 

1433 The starboard barge grounds COE assess the situation 
just above the tainter gate I on site. Three employees 

1440 

(BA-3-1). are on duty. 

Towboat's 
repaired. 
available 
the tow. 

rudder problem is 
The boat is now 

to rea1semble 
Proceeds to 

1ecure the two nearby 
barges. 

COTP'• executive officer 
will serve as P.I.O. 
Louisville Department of 
Public Safety (LOPS) will 
allow media to have pool 
coverage only from the 
bridge. 

Master contacts owner by 
radio. 

COTP arrives at the office 
from home; surveys his 
telephone logs: sends for 
additional manpower; re
quests public information 
assistance from the 
district. 

DISCUSSION 

COTP would not recommend 
halting traffic on the 
bridge unless a signif i- · 
cant release of NH3 had 
occurred. 

Owner assembles his 
response team: la•-yer, 
salvor, surveyor, etc. 
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TIME SCENAAIO EVENT 

l4!t0 

l500 

l5l0 

74 

COTP requests that the 
Chairman of the RRT 
activate the RRT. 

COTP 11&kas personal in
spac tion of the incident. 

Crowds begin to watch 
river activity from the 
shore. 

Salvor and COE discuss 
availability of equipment. 

I.DPS & Governor request 
information. Should the 
riverfront be evacuated? 

Media requests additional 
information. 

EPA notifies CG that the 
National Contingency Plan 
organization is available 
to provide needed expert
ise and direction. 

COE requests that the RR 
bridge be closed and 
raised. 

Media pressing for inform
ation on the nature of the 
hazard. 

How does this incident 
compare with the 
chlorine barge casualty 
of 1972? 

Owner engages salvor. 

Politicians set up command 
post in riverfront hotel. 

The mechanism for 
activating th• RRT is a 
phone call. 

So far, the only major 
public safety action 
has been to close the 
highway bridge. 

COE & ·cc switchboards 
are jaaned with incoming 
calls. 

The supporting organiza
tion of the National 
Contingency Plan can be 
utilized to provide 
needed expertise and 
direction. 

The media has facts on 
the incident; now they 
are focusing on 
possible hazards. 

The salvor had picked 
the incident up on his 
scanner and notified CG 
of his availability. 

Politicians are visible 
early in the incident 
and are pressing for 
accurate information. 
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TIME 

1510 
(cont'd) 

1525 

1530 

SCENARIO EVENT 

A tornado touches down in 
Georgetown section of 
Louisville. One city 
block has been levelled. 
Power is out in the Federal 
Building. 

75 

ACTION TAKEN 

Owner, using CHEMTREC 
information, suggests 
that CG spray the venting 
NH3 with water; CG locates 
a tug and fire nozzle. 

CG office is now fully 
staffed. 

OSC holds a press brief in& 
There has been some re
lease of NH3 vapor. In
formation on the hazard 
has been requested from 
CHEMTREC. According to 
EPA, the issue of whether 
or not NH3 and other • 
chemicals are hazardous 
substances is before the 
courts. 

COE has contacted owner 
and CHEMTREC for informa
tion on NH3. 

CG asks LOPS to clear smal 
boats from the river. 
Three police launches are 
available for this task. 

EPA is en route. 

CG requests that tourist 
boats cancel their harbor 
area excursions. The 
river is closed to all 
traffic. 

A weather service warning 
is spread by the Media. 

CG and COE c0111111Unications 
centers switch to emer
gency power. 

DISCUSSION 

Cargo owner's access 
channels to aovernment 
decision process are 
not clearly marked. 

A small discharge poses 
a salvage problem, but 
not a threat to public 
safety. This meeting 
satisfies some of the 
media and politicians' 
need for information. 

Information could have 
been requested· to be 
sent to both COE and 
CG simultaneously. 

COE is concerned with 
locating the floating 
barge. A repair party 
is being mobilized. 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


TIME 

U3~ 
(cont'd) 

1600 

SCENAR 0 V 

Towboat retrieves floating 
barge (BA-3-1-1). 

76 

COE relocates to field 
office at the lock, which 
still has telephone 
service. 

CG c0111111Unicating by radio. 

LOPS-public safety forces 
are increasing spontane
ously in response to the 
tornado. Orders voluntary 
evacuation of waterfront. 
Estimates 2 hours to clear 
the harbor front. 

Governor calls out the 
National Guard. 

COE contacting the owner 
to determine his plans for 
barge removal. 

COE and CG inspect the 
sunken barge from shore in 
order to determine its 
status. 

Owner's local representa
tive arrives to work with 
the CG and others. 

LOPS-harbor ares evacuatio 
made mandatory. 

COE awaiting owner/salvor 
salvage plans before de
ciding wh.ether or not to 
intervene to clear 
obstruction. 

One tank on sunken barge Situation report (Sitrep) 
breaks free and floats down 
river. It could ground 
3,000' down from the head 
of the island (CA-2-1). 

Contacted by the owner, 
the salvor and the diver 
are collecting equipment, 
etc. The salvor will need 
a 4,000 HP tug (commonly 
available). The surveyor 
is locating empty barges 
for possible cargo transfer 
operations. 

Response to tornado: 
Media - major attention has 
been diverted from the barge 
incident to the tornado. 

Governor - although the 
National Guard has been 
called out, they will not 
be on the scene and active 
for 2-4 hours. 
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T!ME 

1600 
(cont'd) 

1630 

SCENARIO EVENT 

The free-floating tank 
approaches the railroad 
bridge. It could lodge 
there within 10 minutes 
or it could pass through 
and continue on to the dam. 

COE closes tainter gates -
takes 15-20 minutes. 

77 

ACTION TAKEN 

Indiana governor informed 
of the threat of a leak. 

Owner and team are now on 
the scene. 

Media still wants to know 
who is in charge. 

CG determines,,from discu11-
sions with the owner, that 
if the tank holes on rocks 
there would be s 1,300 ton 
release of NH3. A one
mile radius evacuation 
would be necessary. 

COE has supply of Scott 
Air-Paks. 

DISCUSSION . 

LOPS - joint city/county 
disaster plan is in 
effect. All city 
police, fire, etc. 
forces are mobilized. 
Media cooperation 
has been requested. 

COE & CG - tornado has 
slowed their actions. 

Because the tank is float
ing, it must be intact. 

I.DPS is totally occupied 
by the tornado. Its only 
interest in the river 
incident is if the wind 
should shift and blow an 
ammonia plume down on the 
city. 

Owner team is assessing 
the situation and dis
cussing it with CG and 
COE. The lawyer is 
gathering facts. 

COE has the power to take 
all actions necessary to 
safeguard the lock and 
dam structure. CG can 
act. to remove safety or 
pollution hazard if 
owner fails to act 
responsibly. 

Protects lock and dam 
structure and raises level 
of the pool. 
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TIME 

1630 
(cont'd) 

1640 

1700 

1710 

SCENARIO EVENT 

Tank passes under the 
railroad bridge. Due at 
the tainter gate at 1710 
(CA-2-1-2). 

Wind blowing from the 
southwest. 

Tank grounds on island; 
massive rupture occurs 
(CA-2-1-1-1-1). 

78 

ACTION TAKEN 

Indiana officials still 
not on scene. 

EPA air-monitoring team 
due 1655, RRT officials 
due 1730. Air-monitoring 
station will be set up ~ 
mile fr0111 the incident. 

COTP recommends precau
tionary one-mile evacua
tion to LDPS, etc. 

COE notifies the owner 
that if the tank should 
lodge at the tainter gate, 
COE may take. direct action 
to remove. th.e obstruction. 
Salvor arrives; he has 
located diving equipment; 
he wants to know if the 
tank can be beached with
out damage. 

COE lowers gates to pro
tect the lock; sends boats 
out to try and secure the 
tank; once the tank nears 
the gate, all lock 
personnel would be 
evacuated. 

EPA-RRT arrives. EPA 
becomes the OSC of the 
RRT. 

LDPS orders one-mile 
evacuation; schools and 
buses readied. Police 
start door-to-door 
notification. 

LDPS seeks tachnical in
formation on how people 
can protect themselves 
for use in media broadcast 

Media want to photograph 
the action. COTP o.k.'s 
one helicopter overflight 
for pool coverage. 

D SCUSSION 

City and state government 
command post is fully 
operational for both 
tornado and barge 
incidents. 

Louisville will not have 
a public safety problem 
unless the wind shifts. 

COE concerned about the 
danger of rupture if the 
tank should lodge in a 
gate. Since the tank 
is floating upside down, 
the CG is worried that it 
might damage its super
structure or the tank 
might even be ruptured. 

How can a line from a 
towboat be safely 
attached to the tank? 
Can a net be used? 

Prior to this time, 
COTP was OSC. 

CG must work with FAA to 
restrict air traffic. 
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TIME 

1710 
(cont'd) 

1745 

SC!lWlIO EVENT 

NB3 cloud haa diaaipated. 

79 

Salvor ·tell• owner to pro 
tact hi• crew and the 
public; aalvage operation 
cannot help at thia time. 

COTP'a concern ahifta to 
the tank that ia •till on 
the aunken barge; will it 
break free like the firat 
tank? 

EPA-OSC holda a preaa 
briefing, and provides an 
update to the politician•. 
The air pollution monitor
ing team report• aevere 
irritation levela. The 
"coffee can" breathing 
technique ia diacuased. 

CG continues to monitor 
aunken barge. The COTP 
urgea the RRT to develop a 
plan of action for the 
next day. 

Owner aaks 1alvor to 
figure out a way to off
load the cargo. 

Salvor says top priority I 
is to secure the barge. A 
aaval architect must figur 
buoyancy of the barge 
before unloading can begi 
Also, the barge muat be 
capped and 1afetie1 set 
for the diver. All of 
th!a will take 1-2 daya. 

lUlT convenes to discus• 
the aunken barge and to 
map a strategy for the 
following day. 

lUlT define• 4 options: 
a) Releaae the barge 

cargo illtD the water 
in a controlled manne~ 
Thia would require 
... rgency heating of 
the cargo. The cargo 
could be buffered as 
it entered the water 
to nullify water ct.:sal
ity impacts. This 

(cont'd) 

Altbouah th• lack of a 
formal diaaater plan 
slowed local and atate 
aovernment reapoftae, 
the early move toward 
voluntary evacuation 
proved to be a good 
decision. 

The ruptured tank ia now 
the owner's, COE'a, and 
CG 1 1 problem. EPA ia no 
longer involved because 
the threat of massive 
pollution has been 
eliminated. 

While the cargo poses a 
public threat, the barge 
ia only an obstruction 
to navigation. 

Lack of technical infor
mation on the barge'• 
integrity and availability 
of equipment complicates 
decision process. 
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TIME 

1745 
(cont'd) 

SCENARIO EVENT 

b) 

c) 

d) 

80 

ACTION TAKEN 

alteruative would be 
a high riak operation 
requiring evacuation 
for 3-5 daya. 

Locate a tranafer 
barge '1\d offload the 
cargo. Thia would 
require more time 
than "a", but would be 
less risky. 

Use ahaped charges to 
put a small hole in 
the tank. Total re
lease of the cargo 
would occur over about 
18 hours, and could 
lead to the formation 
of another vapor cloud 
The city could return 
to normal in about 24 
hours. 

Cause a rapid dump of 
the cargo by bombing 
or otherwise rupturing 
the tank. 

Diver a~ys he can cut the' 
second tank free from the 
sunken barge and tow it 
upstream away froia Louis
ville. Thia work would 
be dependent on the in
tegrity of the barge and 
the availability of tools, 
especially a floating 
crane. Also, what buoy
ancy or lift is required 
to refloat the barge? 
Cutting the second tank 
loose would reduce the 
barge's byoyancy. 

LOPS comments that public 
airing of technical dis
agreement on choosing a 
course of action under
mines public confidence. 

DISCUSSION 

EPA notes that in its 
experience evacuations 
of more than 3 days are 
hard· to enforce and 
trigger civil uurest. 

Local political leaders 
prefer "c" becauae business 
as usual can be reaumed at 
an early time. However, 
the FWPCA prohibits the 
owner from voluntarily 
doing this ($5 million fine) 
This prohibition can poasi- · 
bly be resolved by either 
CG or EPA at the tulT level. 

What are acceptable levels 
of public risk and economic 
disruption? Do you secure 
the barge and take days or 
a week to salvage.requiring 
total evacuation of down
town Louisville, or do you 
blow up the tank while the 
area is already evacuated? 
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tnn 

1745 
(cont'd) 

1710 

A --- - - l'VYN'I' 

E N D .0 F BRANCK 

One barge haa aunlt in lllid
river and ia reating at a 
30• tilt, tending down
atr .... 

One of the two tanlta Oil the 
aunltan barge haa floated 
frae and 11 lodged againat 
the tainter gate, upaide 
down, partially aub .. rged 
but not ruptured (CA-2-1-2-
2-2). 

81 

.a,..,.Tnu ,.._..., .... 

EPA notu that controlled 
releaaea are difficult to 
manage, take time, and re
quire longer evacuationa. 

llllT ia convened, EPA ia 
osc. 

Owner'• t ... ia .. •ting. 

llllT haa a def enae civil 
preparednesa teaa a11ist
ing in evacuation plane. 

The CG atrike team 19 
on ita way to provide 
C01111Unication1 support, 
advice, and aaaaistance to 
the COTP for oil and 
hazardous 11&terial re
moval on the river. 

COE is 11111nitoring the con
dition of the tank, report 
ing resuJ.arly to RRT, and 
contacting local 1alvor1, 
etc., to determine 
capabilitiu. 

Governor haa called ?G; 
a voluntary evacuation 
ia·in force in· Indiana. 

OSC o.lt.'a an escorted 
press visit to the site. 

Owner's team uaes tow
boat to conduct on-sit• 
a11es&111ent. Owner i• 
conaulting with RRT to 
obtain edvice on a course 
of action. 

Salvor rec01111ends options 
to the owner, who relays 
them to the OSC: 
a) send a diver down to 

a11ess th• aituation, 
feaaibility of off
loading, etc. Secure 
the tank by line or 
net to the towboat, 
then offloed sufficien1 

(cont'd) 

... ,.. .. 

llllT alao haa its own press 
officer. The preaa wants 
to viait the aite. 

COTP ia in radio contact 
with the llllT and COE, 
which ia baaed at the loclt. 

Tornado aituation is 
colling under control. 

Since the OSC ia the govern
.. nt deciaion coordinator, 
plana for action will be 
formulated through him. 

The availability of 
equipment determines 
the courae of action. 
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1710 
(cont'd) 

1800 Wind from SW; weather 
appears to be stabilizing. 

b) 

c) 

82 

cargo to rafloat the 
tank 10 that it can be 
towed away. Alterna
tively, the pool level 
could be raised to 
rafloat tha tank; 

Find cranes to lift 
the tank, than siphon 
the cargo and tow the 
empty tank. 'nlia 
would require la1a 
time than "a" ; or 

Open the gates and let 
the tank ride through 
the tainter gate 
(v•ry risky). 

Surveyor notes that since 
the tank ha1 survived so 
far, it i1 probably pretty 
tough and might survive a 
tow upstream. 

In the face of favorable 
weather and public praa
sure, EPA would recommend 
shaving down evacuation 
requirements. 

COTP reviewing the diver's 
recommendations; he is 
concerned about displacing 
NH3 with water during off
loading. He is awaiting 
information on hazards 
associated with this point 
from ORSANCO • 

COE discussing cargo 
tran1fer and salvage with 
the owner. 

Owner reluctant to tow an 
inverted tank. He would 
pref er to roll the tank 
over at the dam, then tow 
it away from the structure 

EPA, CG, and state officials, 
-y be pre1ant. 

If the tank can be rolled, 
than the NH3 can be flared 
at the vent with natural 
ga1. 'nlis would speed its 
vaporization. 

Tanks could be designed 
to float upright; they 
could also be designed so 
as not to float.off the 
barge. 
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TIMI 

1800 
(cont'd) 

1830 

SC!lWlIO !VDT 

83 

ACTION TADN 

IPA more worried about air 
pollution than water 
pollution. Acceptable 
air pollution would be 100 
PPM after 8 houri at a 
diltance of Is 1111.e. Thil 
level would cau1e 1ome eye 
and throat irritation. 

Governor recommend• a 
voluntary evacuation. 

IPA 1ugge1t1 a mandatory 
evacuation to Is mile and 
voluntary evacuation to 
one mile. 

Salvor and owner agree to 
roll the tank and tow it 
off; a crane and other 
equipment will be needed. 

COE uya crane on the cl.a 
is too small. A floeting 
crane will be neceseary. 
The gate will be lowered 
to increa1e diver 1afety. 

Lawyer say1 no real lepl 
problm yet, although the 
owner baa a $250,000 cargo 
loaa to worry about. 

RB.T press conference with 
Governor in attendance. 

DISCUSSION 

EPA explain• role of OSC 
and RB.T. Governor and 
others remain in charge 
of evacuation and public 
safety. 

COTP remain• in charge of 
river operations. 

COE remain• in charge of 
lock operations and 
ob1tructions of navi1ation. 

EPA is in charge of air 
quality monitoring. 

The RB.T is a coordination 
mechanism. It rationalize• 
all inputs for deci1ion 
makers, but it ii not in 
charge; the RllT also acts 
as the sole information 
spokesman for federal 
agencies. 
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TIMI 

1830 
(cont'd) 

1410 

1500 

SCENAlllO EVENT 

E N D 0 F B R A N C H 

The •cenario i• a• 
de•cribed above. The pro
blem shift• to •alvage of 
the •unlten barge (30° tilt, 
1 cargo tank •till on 
board). 

Weather - very unsettled. 

The barge is. sliding on the 
bottom, moving intermit
tently towards the railroad 
bridge. Its rate of move
ment i• approximately 1000' 
every 15 minutes (CA-1). 

1520 The barge scops sideways, 
with its downstream edge 
submerged, 3,200' from the 
railroad bridge. 

The tornado occurs. 

84 

ACTION TAKEN 

CG strike c ... has 
located a floating crane. 
Tank trucks are availabl• 
for offloading. 

Salvor will set up during 
the night and undertake to 
roll tha tank two hours 
after daylight. 

COE accepts salvor's plan 
and will stand by to 
a•sist. However, cha 
owner will be billed for 
all a•sistance rendered. 

CG monitoring barge 
location and movement. A 
Slllllll boat is attending; 
its crew is equipped with 
air packs. 

I 
COE en route; maintaining I 
radio contact with the CG 
boat. If the barge shouldi 
move toward• the tainter 
gates, it would require 
15-20 minutes to clo•e the 
gates. 

Media: Why can't you at
tach a line to the bar-ge 
and tow it .upstream? 

CG eays the river is mov
ing too fast for safe 
salvage operations. 

DISCUSSION 

COE thinks this would take 
two days in real life. The 
tank must be secured so that 
it doesn't float off during 
offloading. 

Closing the gates would 
cause the level of the 
pool to rise about 2' and 
slacken the current. This. 
in turn, would uke it harder 
to track a sunken moving 
barge. 

On deep ocean tova, a line 
with marker buoy is regularly 
trailed for use" in the-event 
of tow line failure. Such 
a •ystem might be workable 
on inland waterway•. 
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TIM! 

!600 

1700 

1720 

SCDIAllIO EVDIT 

The barge slips another 
600' downriver. ·It ia now 
3,800' downriver frpm the 
railroad bridge. 

85 

ACTION Til!N 

CG monitoring by radio. 

CO! 111&intaining 1ate1 in 
defen1ive po1ition. 

Owner intends to secure 
the barge and off load 
the cargo into the water. 

Salvor needs a diver 
inspection to determine 
the extent of floodin1 in 
the barge. 

EPA advisee owner by 
telephone that the dumping 
of cargo into the river 
makes the owner liable for 
a si;iff fine. 

Lawyer advises owner not 
to dump the cargo without 
some kind of waiver in 
writing from EPA. 

CG assisting owner in 
affixing a line to the 
barge. 

COE wants the barge anchor 
ad to protect its struc
tures. 

Owner suggests tying an 
empty barge to the sunken 
barge to serve as a work 
platform. He is also 
negotiating with EPA about 
his fine. He points out 
that, because of the high 
water flow, the discharge 
would rapidly be dissipate 

Owner trying to locate an 
empty barge. 

Governor calls EPA to dis
cuss the matter of the 
fine. EPA replies that it 
does not have discretion 
in the matter. Only the 
President can declare a 
state of emergency and 
waive the legal require
ment. 

DISCU SION 

The salvor note• that the 
river bottom i1 rock; it is 
not po1sible to anchor the 
bar1e. 

The cargo owner is unsure 
whether in offloading it is 
better to replace the cargo 
with air or water. He need1 
technical advice on cargo· 
characteristics. 

Impa1se developing. 
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1720 
(cont'd) 

1900 

SCENARIO EVENT 

Barge shifts again. 

1r; N D o· F B R A N C H 

86 

ACTION T.t..rftl 

Lawyer •dvis•• the owner 
to wait until the 1overn
ment or a court orders him 
to dump the carao. 

EPA tall• the owner that 
he cannot uae the f ina as 
a basis for not 1ettin1 
the cargo ~ut of the river 

Owner ~tting empty barge 
into position. 

Diver readying equipment 
for next day's operations. 
His operations will take 
8 hours after the barge 
stops drifting. 

COE worried that the barge 
could move into tainter 
gate. (Owner's team not 
yet able to act.) 

Governor will call the 
President on the matter of 
dUllping cargo. 

Owner not convinced that 
there is any safe way to 
dump the car10 into the 
water. Acetic acid could 
be mixed with the NH3 to 
form a harmless precipi
tate, but this would take 
3 days. 
Barge tied down for the 
night. Cargo boils slowly 
out of the relief valves; 
CG monitoring overnight. 

:TON 

In practice, those who have 
dumped hazardous c'ar10 after 
being ordered to do ao have 
not been prosecuted or fined. 

The lawyer feels the owner 
should let the govermaent 
make th• decision on 
intentional release. The 
EPA concurs with this 
position. 

The cargo owner must still 
solve the technical problem 
of what to replace the 
offloaded cargo with (air 
or water) and whether the 
release should be buffered 
with acetic acid. 
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Louis Frueh 

Leland N. Gregg, Jr. 

Richard Griggs 

Phillip Laemmle 

Russell Light 

Wilder Lucas 

Joseph P. Pawlikowski 

Steven R. Smith 

Prank T. Stegbauer 

Robert K. Thurman 

William Whitlock 

87 

ROLE PLAYERS IN GAME SIMULATION 

AFFILIATION ~ 

Cairo Marine Services, Marine Surveyor 
Inc. 

u. s. Coast Guard 

u. s. Coast Guard 

University of 
Louisville 

Consultant 

Lucas & Murphy, Inc. 

E. I. Dupont de 
Nemours & Company 

University of 
Louisville 

Southern Towing 
Company 

Consultant 

u. s. Army Corps 
of F.ngineers 

Captain of the Port 

Media Representative 

City Director of 
Public Safety 

Diver 

Marine Attorney 

Cargo Owner 

Kentucky State 
Executive 

Tow Boat Operator/ 
Owner 

Salvor 

District F.ngineer 
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John Bailey 

Ralph Bartel• 

Martin Biemer 

Michael J. Donohoe 

Dennis Gilbert 

Willi .. c. Hardy 

George Lindauer 

Kenneth Matthews 

Al Smith 

Paul Weber 

Gerald Yankee 
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ASSISSOR/INPOIMATION CIRTlll 
PAllTICIPANTS 

AnILIATION 

u. s. Coaat Guard 

u. s. Coast Guard 

Louisville Time• 

Gulf Strike Team 

University of 
Louiaville 

Ketron, Inc. 

University of 
Louisville 

u. s. Army Engineer 
District 

Enviromaental 
Protection Agency 

University of 
Louisville 

University of 
Louisville 

SUPPOllTING llOLI 

Captain of the Port 

llegional llesponae 
Te .. 

Media Representative 

Strike Team Activity 

Office of the Mayor, 
City of Louiaville 

Public Reaction 

Indiana State and 
Regional· 
Governments 

U. s. Army Corps of 
F.ngineera 

Regional Reaponse 
Team 

Jefferson County 
(Kentucky) 
Executive 

Jefferson County 
(Kentucky) 
Public Safety 
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SECTION II 

LIQUIPIED NATURAL GAS (LNG) TANKER AND CONTAINER SHIP COLLISION 
SAVANNAH, GEORGIA 

I. Background for Casualty and Response Scenario 

A. Geography and Weather 

1. Savannah is the second largest city (population: 
110,000)* and the chief port of the State of Georgia. 
The city has considerable coastwise and foreign trade. 
It is connected with coastal cities to the north and 
south by the Intracoastal Waterway, which intersects 
with the Savannah River approximately 6 miles upriver 
from the jetties. 

2. Waterborne commerce is widely varied in nature and 
includes imports of petroleum. products, sugar, lumber, 
cement, gypsum., fertilizer materials, newsprint, tea, 
coffee, burlap, molten sulfur, chemicals, iron and 
steel products, and agricultural machinery. Exports 
include petroleum. products, kaolin clay, lumber, 
textiles, naval stores, kraft paper, scrap iron, and 
agricultural machinery. Approximately 1400 inbound 
and outbound voyages were made by dry cargo and 
passenger ships in 1975. Corresponding tanker 
traffic involved 300 voyages. 

3. The Savannah River separates Georgia and South 
Carolina and is navigable for deep-draft vessels to 
the upper end of Savannah Harbor, some 19 miles above 
the seaward ends of the entrance jetties. Deep-draft 
vessels approach the Savannah Light from the east
southeast. The Corps of Engineers provides for a 40-
foot channel (MLW) across the bar through Tybee Roads; 
thence 38 feet for the balance of the channel past the 
jetties to the terminal. Channel width varies from 
600 feet at the sea buoy to 500 feet at the terminal. 

4. The general location of the scenario is off shore from 
Tybee Roads, outside the sea buoy (Tybee Lighted 
Whistle Buoy T, 31°58.3'N, 80°44.0'W), and in the 
vicinity of the Savannah Light (Gp Pl (2) HORN, 
31°56.9'N, 80°41.0'W), which is located 
approximately three miles to the east-southeast 

*Statistical Abstract of the U.S. 1977, population figures for 1975. 
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of the sea buoy. The Savannah Light is approximately 
nine nautical miles east of the Little Tybee laland 
shoreline, 8.5 nautical miles from the nearest shore 
at Savannah Beach, and 20 nautical miles east of 
Savannah. The accompanying chart (page 101) 
illustrates local navigational and geographical 
features. 

S. The weather forecaat for Saturday. 19 August indi
cated that fair weather was expected to continue. 
Visibility was good. A ten-mile-per-hour wind was 
blowing from the east, considered to be an abnormal 
wind direction. (The most probable wind direction is 
offshore, i.e., blowing from the west.) 

6. Normal summer populations were at Savannah Beach, 
Bilton Head Island, and other local areas. 

B. Veasel Scheduling 

1. Scheduling of vessel arrival• at the Elba Island 
Terminal is predicated on passage up the channel on a 
rising tide and on berthing during the alack water 
associated with high tide at the terminal. 

2. High water at the Savannah River Entrance on this date 
occurred at 0827 hours. Slack water at the terminal 
was estimated to occur at approximately 0900 hours. 
Since the passage to the LNG terminal requires approx
imately 90 minutes, the arrival at the sea buoy was 
scheduled for 0700 which also allowed. time to take on 
the pilot. 

c. Prearrival Activities and Notification•* 

1. Since this scenario involves an ongoing operation, the 
pre-arrival conference required by the u.s. Coast 
Guard Liquefied Natural Gas Contingency Plan for the 
Port of Savannah was previously satisfied. In brief, 
this conference included a review of all Captain of 
the Port (COTP) requirements with representatives of 
the Coast Guard, shipping companies, facility owners, 
and local police and fire agenciea. Periodic reviews 
of these regulations and operations are conducted. 

2. Prior to vessel arrival, the following requirements 
were satisfied by the vessel: 

*U.S. Coast Guard LNG Contingency Plan for the Port of Savannah; 
29 June 1977; Phase 1. 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


91 

a. The Savannah COTP was notified 72 hours in 
advance of vessel arrival. An additional 
notification was made at 48 hours. These 
reports were accomplished on 16 and 17 August 
no later than 0700. 

b. Confirmation of arrival vaa made 24 and 12 hours 
prior to arrival of the vessel at the Savannah 
Channel Fatrance by the LNG ahip owner's 
operations mana1er. Thia report vaa made on 
Friday, 18 August at 0700 and at 1900 hours. 

c. Prior to arrival at the Sea buoy, the message 
concerning operational status and readiness was 
sent. 

3. Baaed on the initial notification of the tanker's 
arrival, the Vessel Movement Officer maintained a 
daily update for the COTP on the vessel's estimated 
time of arrival. This officer also notified the 
Savannah River pilots of any special requirements or 
restrictions which might have affected the transit. 

4. Also based on the initial notification of arri
val, the Chief, Port Safety Section: 

a. Arranged for the Marine Safety Inspection 
Team; 

b. Issued a "Notice to Mariners" 24 hours prior to 
arrival; 

c. Made provision for vessel traffic control to be 
provided around the vessel during the river 
transit; 

d. Arranged for the escort vessel detail as 
directed by the COTP; and 

e. Monitored all significant weather changes or 
incidents potentially affecting safe passage of 
the LNG tanker. 

s. Onboard the LNG tanker 18 August, preparation for 
passage up the river and cargo discharge at the 
terminal was completed and included: 

a. Emergency diesel generator start-up and test; 

b. Steering gear and circuits checked for proper 
operation; 
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c. Internal communications and radios teat; 

d. Bow thruster operation and checkout; 

e. Astern and ahead propulaion and control 
system testa; 

f. General alarms, fire alarms, and whiatlea 
operation; 

g. Fire pump tests; and 

h. Cargo control and monitoring syatems checkout, 
gas detection, and temperature sensing. 

D. Events Prior to the Casualty 

1. LNG tanker actions: 

0600 All onboard inspections and pre-arrival 
arrangements have been completed. The two-man 
anchor watch and lookout forward have been set. 
The bridge is manned by the master, the chief 
mate, a mate, and a quartermaster. The enaine 
room is manned by the chief, the first assis
tant, a third assistant, and a <11El>• The 
stewards are preparing for 0700 breakfast. The 
balance of the crew ia either asleep or just 
arising. 

0615 The ship is ten miles from the sea buoy and 
traveling at 15 knots, and is in maneuvering 
mode. 

0620 The master is informed that an outbound 
container ship is scheduled to clear the sea 
buoy at 0630 after dropping the Savannah River 
pilot. To avoid the container ship at the sea 
buoy, the master reduces LNG tanker speed to 
delay her scheduled arrival of 0700 at the sea 
buoy. 

0635 The Master confirms that the container ahip is 
delayed enroute by 15 minutes and as a result 
will not clear the sea buoy until approximately 
0645. The pilot station suggests by radio that 
the master hold the LNG tanker just outside the 
Savannah Light to assure that sufficient sea 
room is available for both ships and two other 
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ships at the anchorage in the area north and 
northwest of the Savannah aea buoy.* 

0645 LNG tanker heaves to with the Savannah 
Light off the port quarter. 'lbe container 
ship position is monitored on the collision 
avoidance radar. 

0650 The container ship is observed to depart the 
sea buoy. Bridge-to~ridge communication 
between the ships indicates that the container 
ship will also pass the Savannah Light to port, 
approximately one mile from the LNG tanker. 
'lbe LNG tanker master req.uests that wider 
berth be given. Ho response is received. 

0653 Visual observation indicates that the container 
ship has taken a sharp turn to port. Radio 
communication between the ships indicates it 
has suffered a steering gear failure. Her 
speed is concluded to be eight.knots and. 
increasing. Following this communication, a 
collision appears to be possible. 

0654 The master on the LNG tanker orders emergency 
ahead and the rudder hard over to maneuver the 
vessels head-to-head. The master on the LNG 
tanker also sounds General Alarm and orders 
that the fire pumps and water curtains 
(surrounding the cargo control room and forward 
side of the accommodations) be activated. 

0655 Collision occurs. 

2. Container Ship Actions 

0645 'lbe Savannah River pilot is discharged at the 
sea buoy, BW''T" (refer to chart on page 101). 
'lbe master leaves orders.for course and 
retires to his quarters. The chief mate 
assumes the watch. 

0650 The chief mate reports to the LNG tanker 
that his passage will clear the Savannah 
Light to port and that the. Savannah pilot 
is awaiting the arrival of the LNG tanker 
at the sea buoy. 

*R.ef erence Marine Safety International-Savannah River Port 
Information. 
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0653 The helmsman reports the ship is drif tin1 
off course to port. 'l'he mate inapects the 
steerin1 controls and naviaation equipment 
and determine• that the ateerina sear ha• 
malfunctioned. The mate aummona the master to 
the bridae and also attempts to reaain helm 
control. Brid1e-to-brid1e contact with the LNG 
tanker is established and a warnina sent. 

0654 The master reaches the bridae, havin1 already 
felt the course change. After ai1htin1 the LNG 
tanker proximity and the cloain1 anal• of 
approach, he orders full astern power. Since 
the helm is not respondina, the master orders 
engineering to investigate. 

0655 The collision occurs deapite the efforts of both 
masters to take evasive action. 
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11. Poat-Collision Scenario Proposed for Game 

A. Events after Collision 

1. LNG tanker situation and action: 

0655 'lbe collision occurs. 'lbe LNG tanker is 
struck abeam of the No. 6 cofferdam located 
between the No. 6 cargo tank and engine room. 
'lbe master i11mediately stops all engines and 
abuts down all ventilation. 'lbe emergency 
diesel picks up the appropriate loads. 'lbe 
damage extends into No. 6 cargo tank and the 
forward area of the engine room, port aide. 
Due to the flare of the container ship bow, 
the majority of the damage is to the cargo 
tank. Some of the LNG i111Dediately starts to 
vaporize. 'lbe bulbous bow on the container 
ship baa caused an extensive penetration be
low the waterline in way of the engine room. 

0655.5 'lbe master contacts the engine room. Flooding 
is reported. No deaths are reported, although 
minor injuries have been incurred from the 
impact. Chief engineer is told to secure the 
engine room area, clear the apace, and get his 
crew to the accommodations area and those on 
the emergency squad to their stations. 

0656 'lbe bridge contacts the Coast Guard on Channel 
16 and informs them of the collision. 'lbe 
bridge is cleared and ordered to assemble in 
the captain's quarters one deck below. 

0657 Because the container ship had her engines 
going full astern, the ships separate. 'lbia 
causes a release of the LNG from cargo tank 
No. 6: LNG vapors are ignited. Due to damage 
below the waterline, uncontrolled flooding 
occurs in the engine room i111Dediately after 
the ships separate. 

0658 'lbe master's radio contact with the lookout 
and anchor watch indicate no casualties. 
'lbeae crewmen are directed to seek cover and 
wait the fire out. Radio contact is 
maintained with all of these parties. 
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0700 The emergency squad is organized and given 
orders to extinguish any Class A fires in the 
accommodations. 

0712 Exterior LNG vapor fires burn out. 'l'he ship 
has settled by the stern. A damage inapection 
party is sent out to make an assessment of 
below-deck flooding and hull structural 
damage. Small fires in the accommodation 
spaces continue. 

0725 'lbe master receives a report from the 
emergency squad that all fires are extin
guished. 'lbe damage inspection party reports 
that the ship has grounded by the stern in 
approximately 50 feet of water. 'lbe stabilizer 
tank has been penetrated, as well as an area 
at the forward end of the engine room. 'lbe 
aft peak tank is flooded due to upward pene
tration of the rudder. 'lbe master contacts 
the anchor watch by radio and orders the 
forward anchors dropped. 'l'he immediate 
situation on board is stabilized. 

0727 Attempts to make radio contact continue to be 
hampered by the loss of co111DUnication antennas 
atop the navigating bridge. 'l'he master orders 
the second mate to break out the radio in the 
starboard lifeboat and that contact with the 
Coast Guard be reestablished (Channel 16 is 
used). 

2. Container ship situation and actions: 

0655 'lbe severely raked bow of the container ship 
(some 48 feet forward of the forward perpen
dicular) has penetrated the LNG tanker hull 
from the 42 foot waterline and down, in an 
area just forward of the aft deck house. 'lbe 
master also thinks the bulbous bow must have 
penetrated the LNG tanker below the waterline. 
The bulb is 25 feet long and 17 feet in dia
meter. 

0657 'lbe Coast Guard is informed of the collision. 
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The container ship separates from the LNG 
tanker under full astern power and continues 
astern, backing away from the collision site. 
Rudder control is achieved by the chief 
engineer and QMED in the steering gear room 
they have been sent to investigate. A faulty 
electrical signal is suspected to have been the 
cause. 

0658 The master contacts the steering gear room and 
orders the rudder put hard to starboard so as 
to direct the ship into deeper water and away 
from the vicinity of the LNG tanker. All 
ventilation in the forward acconanodations house 
is shut down to preclude drawing LNG vapors 
into the space. The forward part of the ship 
is exposed to a significant level of thermal 
radiation. 

0703 The container ship is approximately a mile away 
from the LNG tanker and is no longer within 
range of any hazardous thermal radiation. The 
master sends a damage party forward for inspec
tion with orders to report back by radio. 

0710 The mate reports that the flooding has been 
limited to those spaces forward of the 
collision bulkhead. Both anchors are jananed in 
position and cannot be lowered. 

0711 Radio contact with the Coast Guard is made. It 
is reported that the situation is stabilized 
and that tug assistance is needed to assure 
ship maneuverability and control. The engines 
are used to keep position several miles east 
and upwind of the LNG tanker. 

0830 Tug assistance arrives and is used to move 
the container ship into port. 

B. Coast Guard Responses 

0656 U.S. Coast Guard radio operator receives notice 
from the LNG tanker of an emergency--that a 
collision involving the LNG tanker and 
container ship has occurred. 
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'lbe Officer of the Day responds as follows: 

1. Notifies the Captain of the Port, the 
Executive Officer, the Port Safety 
Officer, and the Commander-coast Guard 
District Seven Operations Center. 

2. Directs the escort vessel at the sea buoy 
to lend assistance. 

3. Requests that commercial tug assistance 
be alerted and readied. 

4. Requests that assistance from Group 
Commander, Charleston be put on ready 
status. 

5. Provides patrol craft for control of 
traffic in area. 

6. Issues an emergency Notice to Mariners 
broadcast to all ships in immediate 
waters. 

1. Activates helicopter assistance for aerial 
surveillance and emergency evacuation, 
located at u.s. Coast Guard Air Station. 

8. Notifies Savannah River Pilots 
Association. 

9. Notifies the Marine Operations Manager at 
Elba Island. 

0657 U.S. Coast Guard radio operator receives notice 
of collision from the container ship. 

Radio contact with the LNG tanker is lost. 

0703 'lbe escort vessel arrives and prepares to lend 
assistance to the LNG tanker. An initial 
survey of the situation is made to the COTP. 
Close access to the LNG tanker is precluded 
because of the fire. 'lbe container ship is 
observed to be backing away from the accident 
area. 

0705 'lbe On-Scene Coordinator (OSC) prepares to 
survey the accident scene by helicopter. 
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0706 Escort vessels are directed to establish a 
Security Zone around the Savannah Light area. 
Additional patrol craft are enroute. 

0711 The container ship reports that tug assistance 
is needed. 

0712 The commercial tug, in readiness state, is 
directed to provide assistance to the container 
ship. 

0730 Those with injuries are removed to shore by 
Coast Guard patrol craft. 

c. LNG Tanker Salvage 

The introduction to the damage control manual provides 
naval architecture and stability principles, information 
on trim, loose water, list, flooding, rolling, flUJDe 
stabilization, sloshing, and hydrostatic parameters. Major 
sections are devoted to general damage control, preventive 
damage control, modes of ship loss and damage, damage 
effects, damage situation appraisal, damage corrective 
measures, specific damage, flooding and countermeasure 
information, and damage control check off lists and message 
reminders. 

The damage postulated by this hypothetical collision 
scenario is closely representative of the dmnage condition 
31-1 reported in this manual. 

1. Damage Definition 

Cargo tank No. 6 is flooded. 

Ballast tanks -- No. 6 wing tank, port, and 
No. 6 double bottom, port are flooded between 
frames 74 and 110. 

No. 6 cofferdam is flooded. 

Stabilizer tank, frames 58-74, is empty. 

2. Dmnage Stability/Assessment 

The vessel is expected to assume the following 
characteristics for the above damage conditions 
(preliminary data): 

Draft fwd 
Draft aft 

29 feet 
50 feet 
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Trim by stern 
Beel angle 
Metacentric height 

Maximum safe angle for heel 
Beel angle at mazi11WD 

righting arm 
Range of stability 

20.s feet 
13 degrees 
7.4 feet 

27 degrees 

40 degrees 
49 degrees 

Damage stability calculations show that neither 
f reeboard nor stability are critical. 

3. Ref loating of the Vessel 

LNG tanker departure following cargo discharge from 
the East Coast will average approximately one every 
two to three days. An average of 2.5 days will be 
used. Assuming this departure takes place from Cove 
Point, Maryland, and that the sailing time is 33 
hours, it would take approximately four days to 
provide an empty LNG tanker for lightering the 
disabled carrier at Savannah sea buoy. 

4. Preparation for Cargo Transfer 

Cargo transfer gear will be brought by service craft 
from the Rorf olk storage facility. This equipment 
consists of: 

U-200 high holding power and stockless anchors 

Anchor buoys and pendant 

Three rubber fenders with pendants 

Pour (25-f oot) sections of cryogenic transfer 
hose, blanks, gaskets, spools, and adapters 

Bose support system consisting of tripods, 
suspension wires, air-powered winches, air hose, 
hand-powered winches, nylon pendants 

Diesel generator and related electric power 
cabling 

Air compressor 

Protective clothing and firefighting suits 

P.mergency radio equipment 
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103 
Record of Game, Savannah Incident: LNG Tanker/Container Ship Collision 

TIME 

August 18 
(Saturday 

0600 

SCENARIO EVENT 

LNG tanker approaching Por 
of Savannah. 

0615 LNG tanker is 10 miles fro 
sea buoy, traveling at 

0620 

0635 

0645 

0650 

0653 

0654 

0655 

0656 

15 knots in maneuvering 
mode. 

LNG reduces speed • 

Container ship departure 
from sea buoy rescheduled 
for 0645· 

LNG tanker lays to. 

Container ship departs. 

Container ship veers to 
port. 

LNG Master takes evasive 
action: emergency ahead 
rudder hard· to port. 

Collision occurs (AA).* 

'. (*index number references 
simulation tree) 

ACTION TAKEN 

Master confirms that an 
outbound container ship 
is scheduled to clear the 
sea buoy at 0630. Master 
reduces speed to delay 
arrival. 

Pilot station suggests 
that LNG tanker hold just 
outside Savannah Light 
to assure sufficient 
sea room between ships. 

Bridge-to-bridge com
munication. LNG 
requests wider berth 
be given (greater than 
1 mile). No response. 
Container ship passing 
1 mile to port. 

Cont.ainer ship s~eering 
gear failure. Container 
ship speed 8 kt. and 
increasing. 
Master sounds general 
alarm; orders fire pumps 
and water curtains. 

Master shuts down engine 
an~ v&ntilatioil systeil&S, 
emergency diesel picks up 
appropriate loads, noti
fies engine room, etc. 
to seek protection and put 
emergency crews on station; 
radioed. LNG Master evac
uates bridge to take refur 
in fire protected area. 

LNG Master informs CG of 
collision. 

DISCUSSION 

See written scenario. 

The objective of this delay 
is to provide adequate 
separation between vessels. 

Light is off port quarter; 
container ship monitored on 
collision avoidance radar. 

Collision appears possible. 

If no fire, Master worries 
about the ship; if fire, he 
worries about the crew. 
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TIME 

0657 

0658 

0700 

0705 

0710 

0725 

SCENARIO EVENT . 

Vessels separate and carao 
vapors ignited. 

1st media contact to CG 
office. 

Master receives damage 
reports. 

Gas fires out - cont~nts 
of one tank c2s.000m·) has 
been consumed (AA-1) • 

Ship aground in SO' water 
(AA-1-1-1). 

104 

ACTION TAKEN 

COTP establishes 5-mile 
security zone around 
vessel via emergency · 
notice to mariners. 
COTP gears up office. 
initiates notifications. 
including local and 
state officials. RRT. 
federal govt. agencies. 
CG District Headquarters 
Group Charleston; also 
LNG carrier owner. 

COTP would request heli
copter to take a first
hand look. 

All personnel apparently 
safe; No. 6 tank is 
ruptured and burning. 
Other tanka are buttoned 
up. 

Master initiates tea1111 to 
control Class A fires; 
secures ship; checks 

personnel; establishing 
comaunications with escort 
boat by band sets and 
lifeboat radios. CG noti
fies strike team and RRT. 

Mast~r lowers 2 bov 
anchors. Via radio. 
provides owner pre
liminary description 
of damage; intends to 
secure ship before dis
embarking unnecessary 
crew. 

Owner begins to assemble 
his team. many of whom 
are on contingency con
tract; calls salvage 
engineer. salvor. lawyer. 
11&Dagement in Houston 
(including emergency 
team); initiates check on 
other LNG ships in area 
to offload cargo. 

Full office is 10 officers. 
14 support; because incident 
occurs on a Sat •• it will 
take some time (1-1 1/2 hrs.) 
to staff up COTP off ice. 
However. CG rep. would be on 
escort boat (standard LNG 
practice). 

Picked up collision on radi~ 

CG escort boat sees the 
fire. Fire has knocked 
out all LNG tanker radios 
except hand-held sets and 
destroyed antennas. Fire 
viewed from shore 
local calls to CG and media. 

Only comamications by band 
sets with escort boat 
for relay; within minutes 
LNG terminal will relay 
c01111Unications between 
owner and vessel. RRT 
alerted becauae of threat 
of oil pollution although 
none has occurred. 

Aground at stern (flooded 
engine room); 14' increase 
in stern draft; stabilizers 
appear holed; #6 cargo 
tank now partially flooded 
vith seawater. LNG 
terminal now relaying owner/ 
ship cOllllllUllications. 
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105 

157 

SCENARIO ENT 

07:?5 
(cont'd) CG Executive Officer is on 

escort boat. He ha• the 
option of remaining as on
ecene liaison, either on the 
escort boat where he has 
communications and f lexibilit 
or on board the LNG ship, or 
returning to the office to 
serve as Public Information 
Officer. Container ship 

0800 Port closed. 

COTP s'.\ute down port 
after he learns of fire; 
requests 95' worltboat from 
Group Charleston. 

COTP request• assistance 
frOll District. 

Owner orders maergency 
gear froa Norfolk (fenders 
tranafer hoses, etc.). 
llou8ton public affairs 
and technical response 
team •till gearing up. 
CG •trike team ask for 
OSC to request Navy 
ulvor; Navy ealvor learns 
that foreign salvage tug 
(22,000 HP) is l hr away; 
diverted by its owner to 
scene. CG pumps on way 
frOll V.lizabeth City, N.C. 
PIO briefs media and govt 
a collision has occurred, 
fire is over, no serious 
injuries, no threat to 
public. 

down by bow, some fire but 
not threatening crew; ship 
is positioning with engines, 
trying to anchor by bow, 
manual steering. 

Baa 41' boat on scene as 
escort; 95' boat ia due from 
Group Charleston at 0900; 
180' buoytender Paw Paw 
available as work platform 
but can't sail from 
Jacksonville for 24 hours. 
11lT mobilized. Owner finds 
tvo Curtis Bay tugs (4700 HP) 
in area - diverted to scene; 
request 5-day weather 
forecast--good; acting 
for P&l notifies P&I clients 
staff lawyer stands by at 
COTP'• office; Salvor, 
while traveling 
check region for equipment. 
Be will learn results upon 
arrival. 

The request for Navy 
will be directed to the RRT 
by the OSC. 
Cabotage law prevents use of 
foreign flag salvor unless 
U.S. assets are not availa
ble and this is certified by 
the government. Need 
Customs Bureau waiver of 

·Cabotage restriction. 
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_T_AKE_" _N __ ~. ___ s_c_E.NARIO E\'ENT 

0800 
(cont'd) 

1000 

1200 

Additional personnel will 
be allowed to board LNG 
tanker (AC). 

106 

ACTION TAKEN 

PIO requests 
information assistance 
from CG district. Navy
aalvor sending salvage 
team by air. Asks strike 
team whether oil skiDDers 
are needed. 
COTP tells Navy aalvor 
that there is no visible 
oil in water. 

Master will allow 1 boat 
at a time to approach LNG 
stern; requests CG deploy 
preventive oil boom 
around the ship; continue 
to assess underwater 
damage following last 
report at 0725. CG 
enforces security zone. 

COTP will not let any 
boat alongside LNG 
unless he thinks it is 
safe. For this decision, 
he will rely OD LNG 
master; also requests FAA 
to set air security zone. 

Owner locates LNG ship 
to offload cargo; on site 
in 2 1/2 - 3 days. 
Lawyer asks COTP to permi 
lawyers aboard ship to 
get statements. 

News bulletins aired, 
which arouse curiosity 
ebout the level of risk 
and danger in the 
situation. 

Navy salvor provides 
technical certification 

(cont'd) 

DISCUSSION 

Mayor of Savannah volun
teers help. 

Navy aalvor advises COTP 
(OSC). Question on skimmer~ 
ahoilld be addressed to OSC. 

Without oil pollution, 
federal pollution contin
gency funds cannot be 
made available. Any 
CG intervention would have 
to draw on operating funds. 

LNG in unruptured tanks 
appears to be venting 
normally through 1 stack; 
fire protection afforded by 
flame screens. 

Presa wants helicopter 
pictures for 12:00 news. 
Owner discuss foreign tug 
Cabotage situation with 
lawyers & Navy aalvor. 

CG & owner reps. have 
boarded. 
Navy aalvor lining up 
equipment; 3 tugs ordered 
from Jacksonville, due 
1600; 
Navy aalvor would take 
back seat or go home if 

(cont'd) 
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107 

~r_I~_ra~_.. _____ s_c_EN_A_R_I_O_E_V_E_NT ______ --l----~A~C~TION TAKEN 

120ll 
(cont'd) 

1400 

Master throws line to 
22000 HP Tug (AC-1) 
foreip. 

that no adequate U.S. 
salvage assets are 
available. Recommend . 
Customs waive Cabotage Act 

Governor's office com
plains of COTP about lack 
of information. Needs 
answers to respond to 
local officials' 
questions, etc. Mayor 
of Savannah expresses 
similar concern. 

COTP won't intervene in 
owner/master actions 
unless definite hazard is 
present, such as oil 
spill and owner is not 
acting responsibly, i.e., 
working to effect salvage 
by his own contractor or 
by USN. 

Owner tells master to 
throw line to foreign 
tug; try to tow off at 
high tide (2000 Hrs.) • 
Salvage engineer figuring 
buoyancy for tow. 
Salvor aboard ship, 
waiting for additional 
tugs, 

Lawyer needs estimates of 
damage from owner to 
determine amount of 
security to demand from 
container ship; two ships 
cooperating in setting 
security, preventing 
further damage, review
ing docU111ents 
interviewing personnel. 

Master rigging for the 
tow, ballasting, etc, 

foreign tug is hired and 
if it is the owner's 
intention to tow the ship 
out to high seas. 

TV news broadcasts story 
that 1 LNG ship has energy 
equivalent of 4 atom bombs, 
then notes closed port and 
air security zone without 
comment. 

Trim by filling bow 
ballast tanks? Foreign 
tug & 3 U.S. tugs 
should be able to tow 
ship to sea. Questions: 
hov much ballasting is 
necessary and how much HP 
is required to tow? 

Once the ship is lightened, 
trimmed, and towed off, 
where should she be towed to 
for offloading? 

Ship appears well designed 
for towing. 
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I 
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1400 
(cont'd) 

1500 

1800 

(AC-1-1) 

(AC-1-2) 

PIO holds news con
ference: no danger to 
Savannah; describes 
salvage preparations; 
Mayor says he has confi
dence in CG and owner; 
COTP explains need for 
larger security area "bet
ter safe than sorry"; 
little environmental 
impact, cargo transfer 
will take 3 days; COTP 
admits that a wider 
vessel traf ic control 
zone around LNG ship 
could possibly have been 
safer. CO' will formally 
investigate incident; 
news reports of congres
sional interest. 

Owner asks SUPSALV to 
advise on salvage; other 
salvors and tugs are 
subcontracted for by 
foreign salvor. 

Master still preparing 
for tow; hydraulic valves 
to ballast tanks are out; 
must be operated manually 

CG strike team has 
conducted preliminary 
aurve)llo Some flammable 
gasea present; recoanend 
flooding forward tanks 
and pulling to sea. 

Salvage tugs in place, 
start tow. 

Master used foreign tug 
pumps ~o de-water stern 
& ballast forward tanks. 
Ship at 13" list •. 

If it is necessary to 
trim the ship before 
towing, the ship may not 
be ready for the tow by 
the next high tide. 

Acting on request from mayor, 
media; also, media wants 
films for evening news. 

Total of 4 tugs available; 
(foreign tug plus 3 that 
owner requested). 

Owner favors this approach, 
rather than offload bunker 
fuel in stern (environmental 
reasons); initially, tow 
out to sea (about 50 mi.), 
but west of Gulf Stream. 

4 tugs on line; SUPSALV 
advising CG and owner on 
LNG salvage. 
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TI~IE 

1800 
(cont'd) 

2100 

SCENARIO EVENT 

Ship afloat {.AC-1- 2-1). 

END OF BRANCH 

109 

ACTION TAKEN 

, Lawyers disagree on 
security, but agree that 
litigation should be in. 
Savannah, although there 
could be jurisdictional 
problems due to inter
national waters. Legal 
discussions with CG 
re possible violations of 
environmental law, but no 
pollution incident yet; 
however, lawyer advises 
client to be careful. 

SUPSALV asks owner for 
tow plans. 
SUPSALV re~ommends owner 
ask CG to find safe haven 
for transfer. 

CG looks for safe haven. 

Owner : emergency cargo 
pumps on vessel not ade
quate for cargo transfeT. 
Need additional emergency 
pumps (on way from Nor
folk). 

CG obtains permission from 
Wilmington, NC Marine 
Safety Office to use Fry
ing Pan Bight as a safe 
haven for cargo transfer, 
provided LNG ship is kept 
at least 8 mi from shore. 

Owner accepts safe haven 
arrangements. 

SUPSALV recoaaends 
discharging foreign tug. 
The otner 3 can tow to 
safe haven. 

DISCUSSION 

Owner would like to lay 
at sea and wait fer 
transfer gear and transfer 
ship and transfer on high 
seas. 

Master would like vessel 
towed to Hampton Roads, Va. 
dry dock. 

CG looking fOT safe haven. 
Reentry of a crippled 
ship could be a matter of 
high-level political 
interest. The safe haven 
problem can also cause 
technical problems for the 
salvor. 
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:?000 

2000 

Tow fails - ship still 
aground. Cargo must be 
transferred on site using 
emergency pumps (AC-2), 

(AC-2-1). 

IND OF BRANCH 

Foreign tug not on scene; 
SUPSALV advising CG; 
owner'• salvor in charge; 
U.S. tugs (3) attempted 
tow by anchor chain. Cut 
chain to tow - anchor is 
on bottom near ship -
could hole ship. Thrust 
of this branch: how to 
ballast (AC-2-1). 

110 

H3ater checking food, 
water, lifesaving gear; 
secure snip for 2 1J 
days. 

.SUPSALV advisinR owner on 
salvaRe 1118tters. Ship 
will have to wait 2 1/2 
days for transfer ship, 

SUPSALV recommends head Owner's divers are on hand· 
ship into wind and ballast for survey. 
down good and heavy; 
divers to survey bottom in 
morning for thi•· 

CG strike team had 
conducted survey which 
should be adequate for 
emergency purposes. 

Master says he is already 
hard aground by the stern. 

Owner keeping tugs on 
standby alongside. 

Master rec01111ends ref loat
ing ship by re110Ving just 
enough cargo to.refloat, 
then tow out. 

SUPSALV reconaends 
lightering as follows: 
ballast ship; lighter 
enough car10 to refloat LN 
deballasted ship; then 
deballaat and refloat 
ship; Lawyers agree on 
security; a1ree not to 
object to U.S. court 
aaaertin1 jurisdiction. 

Owner says emergency 
ballasting can be accOIS
plished by floodin1 
spaces through upper sea 
chest; ballast valves can 

(cont'd) 

Questions on ballaatins/ 
lightering: Where do you 
ballast? Vbat are stresses, 
and can burned ship with
stand additional stress? 
Bov much ballast? Bow 
much offloading to refloat? 

CG '801litoring operation• 
and bearing brunt of public 
inquiry; owner is in total 
charge of aalvage. 
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be rcmotclr operated hy-

2200 

0600 
(Sunday) 

Master ballaating to ground 
ship bard - will take 7 
hours. 
15 double bottom tank 
flooded, 15 LNG tank 
lealting into wing tank. 
All forward of 15 appear in 
good shape 
are poHible 

Container vessel requests 
to resume voyage. 

draulically from on.deck 
locations (or by manually 
operated hand wheels); · 
engine room flooding has 
made use of electric 
ballast pwup:; iw.l:'ossible; 
or divers can go into en-
gine room and open ballast 
valves manually. 

COTP wants to· board strike 
team to survey damage and 
situation; sets up command 
post at Savannah Beach, 
opens channel partially, 
respecting security zone; 
all vessels to pass upwind 
of LNG. 

SUPSALV says weather 
determines how you ballast; 
in bad weather, flood 
wing tanks, not double 
bottom tanks. 

CG and owner divers will 
dive together with owner 
approval. Salvor: have 
tugs keep tension to hold 
ship in place. 

Salvor: beach gear 
available. COTP: strike 
team has completed 
survey. 

Owner saya to flood 15 wing 
tank first, water pressure 
head will stop #5 leak. 

Owner concerned that com
bination of ship hard 
aground and swell could 
further damage vessel, 
or even rupture other 
tanks. 

Master says vessel has been Next port is in U.S. 
ballasted in preparation 
for cargo transfer. 

Lawyer says surveyor is 
inspecting and interview
ing on container ship 
prior to its sailing; 
keep P&I informed about 
salvage work and possible 
claims. 

Gov. complains to COTP 
about not being kept well 
informed· 

Still waiting for off
loading equipment; lighter
ing vessel still 32 hours 
away; additional tugs for 
towing are 30 hours away; 
portable generators 12 
hours away· 

COTP feels vessel is no 
threat to Georgia or 
Savannah but apologizes and 
will try to do better. 
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0600 
(cont'd) 

0800 

Adjust scenario - lighterin 
set-up equipment sent by 
truck, not tug (3 times as 
fast); this allows set-up 
prior to arrival of lighter 
iq vessel (AC-2-1-2)· 

112 

ACTICIN Tr\KCN 

PIO assigns man on staff 
to inform Rovcrnment and 
politicians on a regular 
basis. 

Lawyer suggests CG conduct 
immediate inquiry on 
board vessels before 
container vessel is 
allowed to sail. 

COTP would delay container 
vessel departure; couldn't 
.it wait until port? 

!faster protests an on-board 
inquiry would be great im
position on LNG crew; 
could interfe'lllwith salvage 
and lightering. 

COTP makes compromise: 
statements will be obtained 
(one man at a time) from 
personnel on both boats 
before permission given to 
container vessel to sail. 

COTP as OSC convenes RRT, 
first of daily planning 
and coordination meetings; 
salvor addresses meeting; 
describes arrival and de
ployment of gear; lighter
ing scheduled for 1200 
tomorrow (Monday) 

Owner uys 8 hours to hook 
up for liaher· 24-36 hours 
lightering; tten deballast 
and tow to Norfolk. 

DISCU ION 

PIO preparing for 
0800 press conference. 

U.S. salvage company 
representative assumes 
the role of P&I representati\ 

Although the owner has not 
relinquished responsibility 
and is in full charge of 
salvage, etc., the RRT 
is available to provide 
assistance as needed. 

Lightering will be 
accomplished with LNG 
ship's pumps; electric 
power for the pumps will 
be supplied by the 
transfer ship. 
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TI~![ 

0800 
(cont'd) 

0655 
(Saturday) 

0657 

0730 

SCENARIO EVENT 

END OF BRANCH 

113 

ACTION TAKEN 

COTP atrike team aaya there 
ia too much activity on 
ahip, too many people; 
risk is too great. 

Owner removing extraneous 
crew; inert gas generator 
on way to degas after 
lightering; lightered to 
36' draft; will moor 
ship bow to stern: tow to 
Norfolk will take 4 days: 
degassing operationa will 
take a week; transfer 
vessel will discharge 
cargo in Savannah. 

SUPSALV recoUDDends more 
complete underwater 
survey; conducted with 
owner-approval by strike 
team; results: 2 holes 
too big to patch at sea: 
1 can be dewatered; 1 
cannot. 

Collision, as before; early 
plaver actions as before. 

Shi~s locked together; fire j Bridge contact CG; bridge 
at point of impact (AA-2-1), cleared, LNG personnel 
CV cargo on fire; finite seek safety. 
flooding in LNG engine room Master orders engineers to 
because ships are locked control flooding (pumps) 
together; however, LNG as long as it's safe to 
draft increasing; no do s~; ~ergency squads 
casualties on LNG; CV has handling class "A" fires; 
casualties in fo'c'sle and LNG allowed to burn; 
bridge; CV bridge wiped forward anchors set to 
out; no cODDDunications; fin try to forestall grounding; 
burns for 1 hour; CV crew 
abandon ship - assume no 
crew on CV for 4 hrs; crack 
in CV hull; both ships 
dead in water; LNG drifts 
aground at 0725. 

Fire on LNG, CV 
starboard; CV stern is 
clear; bow of LNG is clear; 
LNG cargo loss is steady, 
consumed by fire as it 
leaks out. 

COTP notification, etc., 
actions as before; CG 
escort boat witnesses CV, 
assumes casualties and 
would rush boats and 
helicopters to the scene. 

Master says LNG ship still 
has power, no LNG in engine 
room; will pull forward to 
break ships apart; clear 
engine room immediately 
following maneuvers. 

DISCUSSION 

Focus is on technical pro
blem of separating the 
ships. 

Can the ship fire safety 
area withstand a fire of 
this magnitude? 

LNG Master would not see 
CV casualties because his 
personnel would be waiting 
out fire in protected 
portion of ship. 

Master wants to break 
ships apart because it 
would be better for the 
container vessel. Also, 
~he large fire of short 
~uration that would 
probably result from break
ing the ships apart 

(cont'd) 
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0730 
(cont'd) 

0800 

0900 

114 

SCENARIO Ev.tN ... I.__ ___ ,. ___ ...;A:.:;C=..;T:..:1:..:0;.;.;N~TAKEN=' ='----1------"D""""s ... u~s"'S:!..:l~O~N~---

COTP has reports from 
scene, SAR in progress 
(CG escort boat and 
helicopter). 

(total loss of #6 cdr~o 
tank) would be preferable 
to the potential hazard 
that would result from 
keeping the vessels locked 
together. 

Once ships part, LNG will 
move from controlled 
flooding to uncontrolled 
flooding • 

. Master aays could launch Owner: LNG has made CV bow 
some starboard lifeboats to very brittle (cold). Ships 
assist in SAR; also dis- will probably separate 
charge non-essential crew. because CV bow may shear 

Weather mildly unstable; 
Owner boat on scene (from 
terminal). 

Ships breaking apart on 
their own accord - slowly, 
total loss of #6 cargo; 
fire for 10-12 mins; LNG on 
port side. 

SAR over. 

Master has abut down 
engine room; assumes ship 
will ground. 

Ships still loosely togethe ·First national news report; 
LNG fire out. CV cargo owner tells captain to 
burning. take tow line from tug, 

try to tow both ships to 
sea. 

Long-range objective is 
lightering, as before. 

Master wants to keep CV 
fire from his vessel; tell 
COTP he is willing to 
assist in fire fighting; 
he is watering CV bow, 
has dry fire fighting 
chemicals, etc. 
LNG vent mast is flaring. 

off. 

SAR assets at 0730: CG 
escort boats, some LNG 
lifeboats, helicopters. 

COTP: depending on type of 
container ship, crew could 
take refuge aft; does not 
think CV crew would neces
~arily have to abandon. 

COTP: strike team and diver, 
due late morning; pumps 
1530, command post 1930. 

Game focus shifts to salvage 

CV cargo is petroleum-based 
insecticide and volatile 
naval stores. 

Only pump (emergency) is 
operating. 
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TIME 

0900 
(cont'd) 

1200 

Ct:NARIO EVENT 

115 

ACTION TAKEN 

COTP ordet'S all tugs in 
area to scene; 25IOIP on 
scene can pull ships 
slowly in calm sea. · 

G.>v~rnor makea first state
ment volunteering state 
help. 

CV Captain & Chief Engineei;, CV trying to fire up 1 
6 aen total, still on board. boiler; some fire hosea 

on line. 

LHG-45 1 aft, 28' forward 
(draft). 

CV fire out, 911811 fires 
being extinguished, 

COTP notes lube oil sheen 
on water; pollution inci
dent, therefore, federal 
cleanup funds available, 
through owner will assume 
financial responsibility 
for cleanup. 

COTP would like ships 
towed to deeper water, 
then pull apart. 

Master says LNG has 9 air 
packs, fire suits, etc.; 
able to fight any Class 
"A" fire; therefore, not 
worried about any hazard 
from CV except ignition 
of any subsequent LNG 
cargo leaks. 

Master says major concern 
is to fight.fire to protect 
LNG vessel. 

COTP says CG officer has 
been landed on LNG as 
liaison with master; a 
COE barge with limited 
fire fighting capa
bility could be towed 
out from Savannah to 
fight CV fire and to 
assist in marshalling 
resources. 
lUlT organized to assist as 
necessary. 

NAVSALV locating assets, 
as before, 

Master requests relief 
personnel from CG. 

COTP recommended keeping 
vessels together pending 
further assessment 
(RRT reconunendation). 

Men exhausted from fire
fighting. 

CV repairs underway -
1 boiler on line; steering 
partially repaired; no big 
salvage. 
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~.&.';:.,'~-+--~ARIO EVt:NT 

1200 
(cont'd) 

1230 

1400 
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I ACTIO!! TAJ(1'!1 I OISCUSSIOM 
L-=st .. r aays onc~e::=;f~i-r_e_s_u_nd __ e-+------==~_,..~------------
k:ntrol, he wlll stnrt to 
prepare for lightering and 
tow; restore systems as 
feasible. 

PIO media update: all 
fires almost out; tav will 
be attempted, with ahipa 
together, if necessary, 
it will be possible to 
separate ships with CV'• 
power. 

Media inquiry: hav did it 
happen? 

Master says tugs due 1600, 
personnel 2000, lighter
ship 0600; also ordered 
compressors, pumps, hoaea. 

lllT meeting reccnmend• 
keeping ships together 
pending further asaessaent; 
OVDer wanta to pull ships 
apart - willing to accept 
pollution and cleanup but 
not CV liability. 

llT defers to owner; nest 
question: when to separate 
ships? Before or after 
survey or tov'l 

SAJ..V engineer says boats 
are locked because LNG ia 
down at stern; to sepa
rate, lighten I.HG or 
ballast CV to even out 
load. 

Aa long aa owner acta 
respouibly, OSC will not 
intervene and OVD!lr ia in 
charge; after intervention, 
avoer faces criainal and 
civil liability for any 
actiona not approved by osc. 

1600 OD.et of ulvage operations Tuga have arrived; towing 

f 

expert 1a on board tha 
LNG ship. 
RAVSAJ..V saya CV will.float 
after aeparation. 
SALV engineer recommends 
blow water out of #6 tank 
with nitrogen gas (to the 
extent possible). 

COTP says strike teaa has 
perf or.:ied inspection 
underwater. o.~. for tav, 
although separation of 
ships expected within 15 
aina of onset of tov. 
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I 

:· rn£ ___ ~CE:'\AR :o F.\'EN'I'_ ----r----,\CTI O'.: TAKEN 

I lbOO 1~1Stl.!C \.'ants to tow to 10 
(cont'd) !miles eil!lt of S.'.lvann:ih 

light. Anchor there for 
1li~htt!rin~; security zone 
!Vill remain, etc. 

1730 

0600 
(Sunday) 

0800 

Ships separate, 

Offloadinr vessel arrives. 

Begin cargo transfer 
operations. (AC-2-1-2). 

COTP will permit CV to 
proceed to port for repairs 

Master requires steam from 
tugs for forward vent mast 
heater, so that venting 
LNG will mix with atmos
phere, not drop and flow 

·over deck. 

Master deploying equipment. 
Commence transfer operation 
around noon. Vapor and 
other systems are being 
.run off the lightering 
ship. 
Lawyers preserving evidenc 
CV has petitioned for 
limitation of liability; 
this action is good for 
LNG because it requires 
CV to post security. 

Surveyor - two jobs: 
a) Survay for preliminary 

da11age estimate. 
l>) Eatiute premium for 

:lmurance to cover 

Tr&n9fer operations; 
aalvor assisting with 
transfer equipment - hoses 
cables, etc. 

SALV engineer looking at 
ballast and other problems 
aaaociated with ocean tov 
after lightering. 

•Owner says transfer will 
take 24-30 hours. In 
event of bad weather, 
disconnect will be 
necessary. 

DISCUSSION 

Owner preplanning, includiDA 
stockpiling of hoses.cables 
etc. needed for salvage, 
baa increased efficiency of 
incident response, 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


TIME 

0800 
(Monday) 

SCENARIO 1:."\'f.NT 

TTanaf er in progress 
(alllost completed). 
Weather deteriorates. 

Poat game co..aots 

118 

ACTION T.\KF~~ 

Salvor-survey during 
lightering - need before 
dry dock. 

Salvage engineer checks 
feasibility of patching 
hull before tow. 

Use tugs to reorient ships 
(bow to weather). Not bad 
enough to disconnect. 
Shut down transfer oper
ations during maneuvers. 

COTP monitors tranfer for 
fire hazard, etc. 

Surveyor urges start pre
serving machinery froa 
salt! 
Master in charge of trana
fer, setting up degas equip 
MDt, preparing for tov. 

Transfl'r f!Car lnl'luJt•J 
anchors, buoys, f~11J~r11, 

2 ho11c11, b~lts, flang~s, 

hose support Kyst.·n, 
winches; Ship11 have 
mounting Rear for all of 
this. 

Since LNG owner vas well 
prepared for response 
and never relinquished 
responsibility, CG did 
110t aasUM primary reaponse 
role. 
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J. Huntley Boyd, Jr. 

John w. Boylston 

Jerry Carlton 

George R. Chamblee 

Andrew w. D'Angelo 

Richard Griggs 

Leonard G. Goodwin 

Harold Parker 

James Stilwell 

Robert G. Walsh, Jr. 

119 

ROLE PLAYERS IN GAME SIMULATION 

AFP'ILIATION 

U. S. Navy 

El Paso Marine 
Company 

u. s. Coast Guard 

Chamblee, Dubus, and 
Sipple 

Consultant 

u. s. Coast Guard 

Moran Towing Company 

El Paso Marine 
Company 

El Paso Marine 
Company 

u. s. Salvage 
Association, Inc. 

Supervisor of Salvage, 
u. s. Navy 

Ship Owner, LNG Tanker 

Captain of the Port 

Lawyer for LNG Ship · 

Salvage &lgineer 

Public Information 
Officer 

Civilian Salvor 

Chief &lgineer, LNG 
Tanker 

Ship Captain, LNG 
Tanker 

Surveyor 
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Joseph T. Arnett 

John Clay 

Irvin Goodwin 

w. c. Hardy 

Colin Jones 

Roger Madson 

Clarence c. Martin 

Charles Odell 

Barry Otto 

Claude R. Thompson 
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ASSBSSOR/INPOBHATION CENTER 
PARTICIPANTS 

An'ILIATION 

Bl Paso Company 

u. s. Coast Guard 

SUPPORTING ROLE 

Local Politician 
Representation 

Coast Guard Strike 
Teaa 

National Research Kedia (Civilian) 
Council 

Ketron, Inc. Public Reaction 

u.s. Navy Salvage Operations, 
u.s. Navy 

U.S. Coast Guard Regional Re•ponse 
Teaa and captain 
of the Port 

u.s. Coast Guard Kedia 

Consultant Congressional Repre-
sentative 

Delaware Department State Bnviromaental 
of Natural Resources Interests 

u.s. Coast Guard Port Operations 
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SECTION III 

NAVY AMMUNITION SHIP/BULK SUGAR CARRIER COLLISION 
SAN FRANCISCO, CALIFORNIA 

I. Background for Casualty and Response Scenario 

A. Geography and Weather 

1. Location - San :Francisco Bay Area on lower Sacra
mento River near Crockett, California, 23.5 •ilea 
from San :Francisco Ferry Building. Affected area, 
as shown on the chart (page 135), includes the 
counties of Contra Costa and Solano. 

2. Population - Coabined population of two counties 
is 758,000. Major cities within five~ile 
radius of incident are Vallejo, Benicia, Marti
nez, Crockett and Pinole. Population of these 
cities is 123,168. Various smaller incorporat
ed cities are scattered throughout the area. 

3. Transportation - Network includes major high
ways, railways, navigable waters, and local air
ports. The major highway arteries for these two 
counties are Interstates 80 and 680/780. These 
interstates provide the only two crossings over 
the Carquinez Strait and are the only connection 
of the two counties in the area of the incident. 
Various smaller highways interconnect the towns 
and cities of the immediate area. A major rail 
transportation system exists in the area. ~ 
trak railway system is located on the southern 
shore of the Carquinez Strait. 

4. The weather is clear with scattered clouds at 
30,000 feet; visibility, 20 miles. Winds are 
from 300° at 22 knots with gusts up to 28 
knots. Temperature at 0700 is 54°F and ris
ing. The forecast is for the same general sit
uation, but warmer during the day. 

5. Currents - Tuesday, 23 May 1978 

Slack Water Maximum Current 

Time: Time: Current: 
0421 0741 4.6 kta Ebb 
1129 1431 3. 7 kts Flood 
1758 2015 2.5 kts Ebb 
2322 0218 2.6 kts Flood 
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B. Waterborne Traffic 

1. 'lbere is no major traffic in carquinez Strait 
within five miles either direction of incident 
location (38°-05.6'N, 122°-13.3'W). 

2. USS Mount Hood (AE-29), U.S. Navy ammunition 
ship (AE), is located 38°03.2'N 122°-17.l'W 
at 0745, course 070°T, speed 12 knots - maxi
mum allowable speed for transporting ammunition. 
Ship in transit from sea to Port Chicago ex
plosive dock. Ship in full-load condition with 
draft of 26'7 3/4". No pilot is on board. Car
go is standard AE configuration. Maximum speed 
is 24.3 knots. Intention of AE is to continue 
east to Port Chicago, passing under southern 
span of the Carquinez Strait bridge. 

3. Sea Lord One, a Panamanian registered bulk sugar 
carrier-container ship is alongside berth at C&H Sugar 
Refinery at 0730. Ship draft is 19 ft. in light load 
condition; normal displacement is 15,000 tons. Bulk 
molasses and sugar cargo has been off loaded. 'lbe only 
cargo is 31,000 bbls fuel oil (Bunker C). Intentions 
are to clear pier and proceed to north side of 
Carquinez Strait and turn ship around. 

4. U.S. Coast Guard 41 foot UTB is acting as escort 
for USS Mount Hood. At 0745 this UTB is on nor
thern edge of C&rquinez Strait. 

c. Pre-arrival Notifications 

State Off ice of Emergency Services has been alerted 
by U.S. Coast Guard that a U.S. Navy ammunition ship is in 
transit in the lower Sacramento River. No special 
precaution is in effect for ammunition transfer. 

D. Environment in Area of Collision 

1. Near the Carquinez Strait are the Carquinez 
Strait bridge, a small-boat marina, C and H 
Sugar factory, and the towns of Crockett and 
Valona (total population 9,000). 'lbe bridge 
is a two-span construction supported in the 
center by a cement structure. Each span is 
998 feet long with vertical clearances of 146 
feet at the north span and 134 feet at the south 
s~an. Various small craft and buildings are 
located at the marina. 
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2. The river has navigable waters adjacent to the 
northern and southern bridge abutments. 

3. Union 76 oil refinery is located near Davis Point. 
As part of the refinery facilities, there is 
a pier used for off loading petrol~um products. 
'l'he pier extends into the river about 700 yards. 

E. Events Prior to the Casualty 

1. A small fishing boat with three people on board 
capsized at 0730 near the Carquinez Bridge. 
'l'hree persons are hanging on to sides of over
turned fishing boat, which is drifting westerly. 

2. 'l'he bulk molasses carrier has been moored along
side the C&H Sugar Refinery pier 1800, 22 May 78, 
for the offloading of bulk molasses. 'lbe offloading 
was completed, and at 0745 the pilot and master 
agreed to clear the pier and proceed outbound for 
Oakland. The bulk molasses container ship carried a 
pilot but did not check with the U.S. Coast Guar'd 
vessel traffic system (VTS) because of radio 
transmission problems. 'l'his is not a mandatory 
requirement. The pilots normally do not check into 
VTS until near Davis Point due to poor radio 
communications in the Crockett area. No other ship 
traffic existed because the movement of ammunition 
prohibits shipping to pass ammunition ships in 
restricted waters. 'l'he intentions of the pilot were 
to clear the sugar refinery pier, move across the 
north channel of the river, turn in the strait and 
proceed west, and allow the ammunition ship to pass 
in the south channel. The ship would then proceed 
outbound to Oakland, Seventh Street terminal. The 
container ship commenced unberthing at 0745. 'l'he 
vessel traffic system did not detect this movement 
because radar coverage does not extend upriver to 
this position. 

3. 'l'he U.S. Coast Guard 41 foot URB escorting the 
ammunition ship was committed to assisting a small 
craft that had foundered near the north shore of the 
river at Semple Point. The movement of the bulk 
molasses container ship was not detected by the 41 
foot UTB. 

4. As the container ship was moving from the berth and 
making a turn to starboard, all propulsion was lost 
and the ahead movement of the vessel slowed. Time 
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was 0758. The two vessels were approximately 600 
yards apart at this time. 'lbe container ship 
proceeded to drop port anchor until its propulsion 
problems could be resolved. At this time the 
ammunition ship was in severely restricted waters 
and could not turn away to port or starboard to 
avoid the container ship. However, sufficient 
distance existed for the ammunition ship to pass 
between the container ship and the sugar factory 
pier. As the 81DIDUnition ship approached the 
container ship, the safe passage distance was 
reduced. Because of the strong ebb currents in this 
area, the container ship was abruptly swung to port 
into the oncoming path of the ammunition ship. 

5. A collision occurs about 200 yards north of C&H 
sugar refinery, about 250 yards east of Carquinez 
Strait bridge. 
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TIME 
0745 

0748 

0751 

0754 

0757 

0758 

0800 

0801 

0805 

125 

Sequence of Events 
(Refer to area chart for positions noted below.) 

SEA LORD ONE 
Position A* C&H Pier, 
2 tugs standing by. 

Position B, in stream, 
one tug standing by, 
speed a/a 2/3 (turns 
for 10 kts). 

Position C, in stream, 
commencing starboard 
turn, speed 10 kts. 
(turns for) one tug 
pushing bow to star
board. 

Position D, in stream, 
continuing starboard 
turn, tug cast off, 
speed 1/3, (turns for 
5 kts). 

Position E, in stream, 
continuing starboard 
turn, speed 1/3. 

Lost propulsion, com
mence preparations to 
anchor with port anchor, 
advised AE of intentions. 

Position F, in stream, 
heading approximately 
270, speed, all atop. 
Anchoring in progress. 
Current swinging ship 
stern to port. 

Same as above. 

Collision at 
heading 290°. 

USS !l>UNT HOOD 
Position A, 16 
knots.** Rapid 
(bridge to ~ridge) 
communications be
tween ships. 

Position B, 16 
kts. No visual 
sighting of Sea 
Lord One, course 
070°. 

Position C, 16 kts. 
No visual sighting 
(AE behind center 
of bridge). Course 
090°. 

Position D, 16 kts. 
No visual sighting. 
Course 090°. 

Position E, 16 kts. 
Course 090°. 
Visual contact made. 

Reduce speed to 
12 kts. Course 
090°. 

Position F, speed 
all atop, rudder 
right standard. 

Commenced backing 
full, bow falling 
to starboard. 

Position G, head
ing 120°. 

* Normally bulk sugar carriers berth portside to sugar pier to 
facilitate unberthing on a flood tide. Sea Lord One berthed 
starboard side because of lack of familiarity with local region. 
Tides were ebbing when Sea Lord One berthed. Starboard side to 
was easiest and safest method without tugs. Offloading would be 
complete on ebb tide and this would also permit easier unberthing. 

** 16 knot speed necessary to maintain 12 knot SOA against 4.6 ebb 
tide. 
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II. Post Collision Scenario Proposed for Game 

A. Condition of Affected Ships 

1. The collision occurred aft of the container ship's 
bow, port side. 'l'he initial impa~t parted the 
container ship's port anchor chain. The a1m11Unition 
ship proceeded to hole the container ship's port side 
above and below the waterline with her port side. The 
ammunition ship was making a starboard turn to avoid 
the container ship. Because the container ship was 
without propulsion, it drifted with the ebb tide, 
under the bridge towards Davis Point. The a1m11Unition 
ship continued to starboard and struck the sugar pier 
and was pushed by the current to a position beneath 
the bridge aground by the stern just east of the 
small boat marina. Ammunition ship had initial 
ground reaction (lost buoyancy) of 900 tons that 
increased due to flooding, heading 355°, draft 24' 
aft, 30' forward, 4' down by the bow. 'l'he container 
ship grounded at 38°-3.4'N, 122°-15.2'W in 18' 
water. Container ship initial Around reaction (lost 
buoyancy) 700 tons, heading 255 , draft 16' 
forward, 22' aft, 15° port list. Fires started on 
both vessels immediately after impact. Oil was being 
discharged from holed wing tanks on the container 
ship. The AE eventually sank by the bow in 49' of 
water due to flooded number one cargo hold and 
flooded forward spaces. 

B. Shipboard Actions Taken 

1. USS Mount Hood sounded "collision at sea" just prior 
to collision. Condition ZEBRA set throughout the 
ship. Damage to port side bow is reported by damage 
control parties: Class A fires (combustible 
materials) were caused by electrical fires in 
boatswain storeroom, auxiliary radio room, carpenter 
shop, and forward emergency generator room. Sides 
were holed 2' by 60' at waterline in forward peak 
tank, chain locker, emergency generator room, and 
number one cargo hold (from frame 7 to frame 27). 
Immediate reaction of damage control parties was to 
try to bring fires under control. Flooding of number 
one cargo hold continued, aided by fire fighting 
efforts. Personnel injury: 5 deck seamen injured 
seriously on impact, moved to sick bay; no key 
personnel injured. 
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2. USS Mount Hood contacted San Francisco Port Control 
and U.S. Coast Guard and advised of collision, fire, 
and grounding. 

3. Sea Lord One took immediate measure to combat list 
caused by flooding. Inspection.revealed holes l' 
by 200' from frame 20 to frame 100. Ship's crew 
commenced ballasting to starboard to compensate for 
port list. Class B (oil products) fires caused by 
Class A fire on ammunition ship are out of control 
port side, from bow to frame 200. Personnel injur
ies: slight burns to 4 seamen on bow, moved aft to 
safety; no key personnel injured. 

4. U.S. Coast Guard 41' UTB escort immediately 
informed Captain of the Port of collision incident 
via the vessel traffic communications system. 

c. Coast Guard Responses 

1. Following the report of the collision, the Captain 
of the Port immediately assumed on-scene command 
(OCS) of the incident. As OCS, the Captain of the 
Port will prohibit all river traffic, establish and 
man a command post onshore or onboard a vessel near 
the incident, notify local fire department, notify 
California Office of &nergency Services, notify all 
government agencies such as u.s. ·Navy Weapons 
Station Concord (includes explosive ordinance dis
posal), and U.S. Navy Shipyard Mare Island, etc., 
and will notify the U.S. Coast Guard Pacific Strike 
Team. Since both vessels have grounded, the most 
immediate concern is to extinguish all fires onboard 
the ships. 'l'he initial reaction of notifying the 
local fire department will cause all land-based 
resources in this particular response to be alerted 
and brought to the scene as needed. This is the 
responsibility of the local fire department of the 
town of Crockett. Contra Costa County Consolidated 
Fire Protection District will assist. 'l'he U.S. 
Coast Guard will notify all fire boats in the 
immediate area. Fireboat& were sent to the scene 
from Naval Weapons Station Concord, Reserve Fleet 
Suisun Bay, Mare Island Naval Shipyard, Stockton 
City Fire Department, and Naval Communications 
Station, Stockton. 'l'he owners of the container 
ship and U.S. Navy Commander Service Group ONE and 
u.s. Navy Eleventh Naval District Representative 
were notified of the collision. 
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D. Traffic Control Situation 

Bridge traffic in both directions was disrupted by 
the collision. Traffic was extremely heavy because of the 
rush hour and both lanes were immediately clogged. Bridge 
officials stopped all approaching cars .and trucks prior to 
arriving at the bridge because of the fires. 

E. Local Police and Fire Response 

1. 'lbe California Off ice of Fimergency Services (OES) 
responds by notifying all applicable agencies in 
accordance with existing emergency plan operating 
procedures for peacetime emergencies. For instance 
the OES, through its existing communications network, 
notified all local law enforcement agencies, county 
governments, city governments, and military explosive 
ordinance disposal units, and activated the Regional 
Response Team for reaction to the collision-related 
oil spill. 

2. 'lbe local Crockett fire department assumed res- · 
ponsibility as the on-scene commander in charge of 
directing civilian fire fighting operations. 'lbe 
Crockett fire department notified all assets in the 
area, which included the fire departments from Rodeo, 
Vallejo, Martinez, and Pinole. 

F. Logical Chain of Events - Game Simulation Comments for 
"Game Director" 

1. Following the collision of the two vessels, the most 
apparent danger is explosion of cargo caused by fires 
onboard the USS Mount Hood. 'lbe most probable 
consequence if this occurs is heavy loss of life and 
property destruction (factory, bridge, ship, marina, 
houses, and buildings) in the nearby areas. 

2. If the fires are extinguished onboard the USS Mount 
Hood and the ammunition explosion averted, then the 
next most apparent danger is the fire onboard the 
container ship. If the fire gets completely out of 
control, it could spread to the oil refinery at Davis 
Point. This could also cause widespread danger and 
destruction to the population and property through 
explosion and fire at the refinery. 

3. Assuming that the fires are contained and ex
tinguished onboard the container vessel, the next 
apparent step would be to contain the oil pollution 
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caused by loss of Bunker C fuel oil from the con
tainer ship. 'nle Coast Guard Pacific Strike Team 
would oversee this operation and would monitor those 
companies who were contracted for cleanup operations. 

4. The above sequence of events could be drastically 
changed if the original danger of ·fires cannot be 
contained. If an explosion occurs on the ammunition 
ship, then the problem of ship salvage would be 
eliminated. New problems of widespread fires, loss 
of life, and injury would probably occur. 'nle river 
could be blocked by destruction of the bridge. The 
OES would make the decision to evacuate certain areas 
if necessary. The above situation would be com
pounded if the oil refinery exploded. 

5. If the fires onboard the ships were extinguished, 
the possibility exists (because of holes in each 
ship) that each could sink prior to grounding. If 
this were to happen, the river would be partially 
blocked, oil pollution would probably increase, and 
the salvage problem would increase many times over. 

6. Post-collision action to be taken: 

a. Coast Guard (COTP San Francisco) assumes 
role of on-scene commander and notifies 
the following agencies; 

1) California Office of F.mergency Services: 
responsible for alerting all state 
agencies to react to emergency 

2) U.S. Army Corps of Engineers: responsible 
for maintaining a navigational capability 
of inland waterways 

3) U.S. Navy: 

Commander Service Group (COMSERVGRU ONE) -
the administrative commander for ammuni
tion 

Ship Commander Naval Surf ace Force Pacific 
Fleet - above COMSERVGRU ONE in Navy Ad
ministrative Command; responsible for the 
fleet salvage assets 
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Supervisor of Salvage - responsible for 
salvage under public law; technical 
advisor to Chief Naval Operations (CNO) 
for salvage matters 

Eleventh Naval District Northern Repre
sentative, administrative support activi
ty 

4) u.s. Coast Guard Strike Team 

5) Vessel Owners 

b. Navy ammunition ship commences damage control 
procedures. 

c. Bulk carrier commences fire fighting pro
cedures. 

d. Initial mobilization of emergency assets: 

1) OSC - establish emergency operating cen
ter for coordinating afloat fire fighting 
and oil pollution efforts 

2) OES - establish emergency operating 
center for coordinating ashore fire 
fighting units, emergency reserve units, 
and traffic control; establish state/ 
region communications systems; alert all 
local emergency agencies, such as 

Local Police California 
California Highway Patrol 
Contra Costa County Consolidated Fire 

Protection Department 
Crockett Fire Department 
Local Hospitals 

3) Commence fire fighting efforts afloat and 
ashore 

e. All concerned parties meet with OSC to es
tablish plan of action and establish or shift 
responsibilities for salvage, oil pollution 
cleanup and cargo off load. In addition to the 
OSC, OES, Corps of Engineers, u.s. Navy, and 
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vessel owners, the following agents would be 
present: 

Ships agent 
P&I insurer representative 
Bull underwriter's representative 
Owner's attorney 
Government attorney 

f. At this time the decision must be made to 
determine who has responsibility for the 
salvage of the AE and bulk carrier. Since the 
ammunition ship is now blocking navigable 
waters, the responsibility for removal shifts 
to the U.S. Army Corps of F.ngineers. The bulk 
carrier is not blocking navigable waters but 
is a major oil polluter; therefore the U.S. 
Coast Guard is charged to ensure the removal 
of the oil pollutants and the salvage of the 
ship. Options for salvage of each vessel are: 

1) U.S. Navy Surface Force Pacific Fleet -
for salvage of AE. 

2) U.S. Navy Supervisor of Salvage - for sal
vage of AE by using commercial salvage 
contractors. 

3) Commercial salvage companies - for salvage 
of bulk carrier for owners. 

4) If 'the owners abandon the vesse 1, the 
Coast Guard could request assistance from 
the Supervisor of Salvage to complete 
salvage of the vessel. For fleet or 
Supervisor of Salvage involvement, CNO 
would be involved. There would be a delay 
before fleet or SUPSALV would mobilize. 

g. Coast Guard would oversee oil pollution cleanup 
efforts by the ship (bulk carrier) owners. 'l'he 
owners would contract local commercial oil 
pollution firms to complete operations. If 
beyond their capabilities or if response is too 
slow and pollution continues, then Coast Guard 
could take over the spill. The Regional 
Response Team is activated to bring all assets 
to bear on the pollution problem. 

h. Bulk carrier salvage would be undertaken by 
commercial salvage companies for the ship's 
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owner and would require patching, dewatering, 
and retracting ship. '!'here would probably be 
delays with owners, underwriters, and salvors 
regarding salvage contract. 

i. The U.S. Navy would be responsible for the 
salvage of the ammunition ship. It would be 
the responsibility of the U.S. Raval Surface 
Force to respond with floating salvage assets. 
There would be a delay because of lack of 
assets in the San Francisco Bay area. Super
visor of Salvage, u.s. Navy, could also respond 
to AE salvage with local salvage contractors. 
CRO would decide salvage efforts. Plan for 
salvage would be to patch damage, devater, and 
retract ship. Aluunition would be removed 
prior to salvage. 
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FLOW OF EVENTS OUTLINE 

A. Collision 
1. Fires on Ships 
2. Flooding 
3. Grounding 
4. Sinking 

B. Initial Mobilization of Emergency Actions 

c. 

1. OSC establishment - Captain of the Port 
2. OES establish emergency operating center 
3. Afloat fire fighting - Government agencies, 

San Francisco/Oakland Fire Department 
4. Ashore fire fighting - Crockett and Rodeo 

Districts, Contra Costa Consolidated 
Fire District 

5. Traffic rerouting - COTP, California 
Highway Patrol 

6. Communications setup 
7. Alert local authorities - Action by the 

OES and COTP 

Plan of Action Meeting 
1. USCG - COTP 
2. U.S. Army Corps of Engineers 
3. U.S. Navy 
4. Vessel owners 
5. California OES 
6. USCG Strike Team 
7. Regional Response Team 
8. Ship's agents 
9. Underwriters 

10. Attorneys 
11. Action: 

Determine responsibilities for salvage, 
of ships, oil recovery, monitoring, etc. 

D. Oil Pollution Operations 
1. Regional Response Team 
2. Commercial Pollution Contractor 
3. USCG Pacific Strike Team 
4. Actions: 

Helo overflight (continuous daily) 
Oil contaiDJ1ent, deploy booa around 
Offload reaaining oil 
Shoreline cleanup 
Oil slick cleanup 
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E. Bulk Carrier Salvage 
1. Ship's owners 
2. Underwriters 
3. Commercial salvage companies 
4. Actions: 

Survey internal and underwater damage, 
compute stability, ground reactions 

Repair damage, patch holes 
Rig dewatering equipment; rig retraction 

gear 
Dewater, retraction 
Tow to safe anchorage 

F. Ammunition Ship Salvage 

G. 

1. u.s. Rayy fleet salvors 
2. Supervisor of Salvage 
3. Actions: 

Offload ammunition 
Survey internal, underwater damage; 

compute stability, ground reaction; 
complete salvage plan 

Repair damage, patch holes 
Rig dewatering equipment; rig retraction 

gear 
Dewater, retraction 
Tow to safe anchorage 

Demobilization of initial emergency assets 
1. Fire fighting 
2. Local police 
3. Traffic rerouting 
4. Hospitals stand down 
s. Disband emergency center 
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T 

0800 

0805 

RECORD OF GAME: SAN 

Navy AE is inbound to Port 
Chicago with typical 
1111111Unition load. Foreign 
registered bulk molasses 
container ship (bulk) is 
outbound from C&H Sugar 
Refinery in Crockett. 
(See map.) 

Container ship is hit on 
port bow by AE(A)*; 
loses port anchor; holed 
portside forward; fire on 
port bow; (AA-2)re vessel 
drifting downstream; oil 
sheen appears (AA-8); vessel 
is empty of cargo but has 
full bunkers; four seamen 
injured on bow. 

AE - Class A fires near 
bov. Vessel down by bow; 
five injuries. 

*(Index number references 
simulation tree) 

137 

CISCO AE CARRIER AND BUL CARRIER 

ACTION TAKEN CUS ION 

Coast Guard regulations 
prohibit passing an AE ship 
in restricted waters. Bulk 
carrier had not checked into 
the Vessel Traffic System·-·· 
(VTS), therefore, did not 
know of AE transit. CG did 
not know of AE transit and 
did not detect bulk movement 

Bulk 11188ter radios CG; because VTS radar does not 
crew to fire stations; also extend to Carquinez Straits. 
calls Crockett Fire Dept. 
thru VTS radio. 

AE - Crew to general 
quarters; natifiea Navy by 
radio. 

OPNAV Duty CAPT requests 
tugs and assistance from. 

MARE Island and-Concord; 
notifies district. 

COTP stops vessel traffic : 
in area thru VTS radio; 
notifies State Office of 
Emergency Services (OES), 
Southern Pacific railroad; 
alerts strike team (1 1/2 
hrs. to get a HQ van on 
scene); other notifications 
as in contingency plan. 
Helicopter assessment of 
the scene (begiIB 0815). 

Crockett Fire Dept. sees 
the incident. Alerts 
Rodeo FD after bulk drifts 
downstream. • 

Bridge tender calla Calif. 
Hwy. Patrol. Sees smoke. 
CHP dispatches four units 
for crowd control. No HQ 
involvement at this time. 

Crocket FD calls CG to 
determine ship's contents. 
Assessing situation. 

Any land-based fire fighting 
would be dependent on ship's 
contents. 
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TIME 

0810 

0830 

SCENARIO/EVENT 

AB - Class A fires (AD-2); 
21z60' hole st waterline; 
flooding; five personal 
injuries; the 3,000 tons of 
&lllUDition and 1,000 tons 
of explosives which are on 
board are not endangered 
by fire. No. 1 cargo hold 
1a flooded. 

138 

ACTION TAKEN 

CG - The fact that AE's 
cargo is explosive is on 
file with VTS. This infor 
mation passed to OES. 

CG activitates RRT. 
&equests public inf orma
t ion assistance from 
District HQ. 

Bulk lliBBter says damaae c 
trol team checking, but no 
detailed info yet. Expect 
report by 0830. Ship 
believed to be holed and 
on fire. 

AE - lat damage reports in 

CG contacting bulk ship 
agent for tugs; also 
requests any Navy help that 
can be made available in 
general, mobilizing CG 
forces and response teams. 
Pirat public news broad
cast. 

Navy - Type comaander also 
mobilizing, esp. salvor; 
one good Havy tug in area; 
others are one day's sail 
away. 

CG - RQ Navy establish a 
liaison point. 

Crockett FD -nta to 
know if AE will explode. 
What should they do? 

CG responds "Yes, there 
is daniter"; CG relays 
question to Navy. 

CG strike team advises 
COTP of its assets. 
adapts pumps, etc. 

DISCUSSION 

Call to OES was to alert 
shore fire fightin~ assets. 
Shore-based units, however, 
have no means to fight auao 
fire. 

In S.F. Bay, COTP Ia OSC 
for RRT. 

CG helo assessment in 
progress; 41'-patrol boat 
en route from Mare Island 
(ETA 15 mins.); 32' boat 
with 500 gpm fire fighting 
pump due within the hour. 

Why hasn't the AE CAPT 
flooded the amDO storage 
areaa? 

Reply will come from 
district level, but 
liaison will be located 
at field level. 

Expertise to answer 
appears limited, even in 
the Navy. 
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0830 
(cont'd) 

Al - down by bow; fire out; 
DO pollution. 39 1/2' of 
water, five injuries, 900 
tona aground. 

Bulk - port bow fire 
burning out of control 
adrift, with 12° list to 

·port (AA-2-1); four injur
iea; aachor detail must be 
replaced before a tow line 
can be taken; oil loss 
froa port aide. 

139 

CHP command post esta
blished at Brid~e Toll 
Plaz4. Three CHP dis
tricts involved; although 
there's smoke, on the 
bridge CHP is still 
focused on traffic control 

CG COlllllUDicating with 
bulk via pilot's radio; 
has notified Union Oil to 
ready its fire apparatus. 

FD knowa bulk fire's out 
of control. 

CG recommends to CBP 
that bridge be closed 
because of threat of Al 
explosion. 

CSP closes bridge, but 
would reopen when AE fire 
definitely out and threat 
of explosion has passed; 
remains on-scene for crowd 
control. 

CG obtaining aaaets and 
organizing. Union Oil 
volunteers its fire 
equipment. 

Atty (bulk) alerted by 
agent, who received CG 
call. He asks CG to rela 
his communications with 
vessel. Assembles his 
team-lawyer to CG 
HQ, alerts Commercial 
cleanup contractor, 
calls tugs, salvor, 
medical help, etc. 
Atty deals with CG at 
COTP level. 

CG pr~ssing lt.ty for 
release of clean up 
responsibility, so CG can 
initiate response measures 
and·~ll owner (or whoever 
is at fault). 

D SCUSSION 

CHP would obtain infor
mation on AE from fire 
dept. and would rely on 
FD for technical assess
ment of whether or not 
to close bridge; FD 
obtains its info from CG; 
CG from Navy. All of this 
notwithstanding, any CHP 
officer has the authority 
to close the bridge. 

Bulk master wants to 
drop starboard anchor 
when he's in a good place. 

Bridge closes only briefly. 

If ships had been at Union 
Oil Pier, CG would have 
ordered them to move. 

Unless the spiller ~ 
was not acting promptly 
or correctly, the COTP 
would not act independently. 

(cont'd) 
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0830 
(cont'd) 

0900 

140 

N 

Navy - No local response 
assets: tide ebbing: AE 
is 900 tons aground with 
small oil leak: AE will 
require tugs for salvage; 
these are on way, with ETA 
in several days. 

Bulk master not able to 
attend to injured; CG 
cutter will have to off
load bulk and AE injured; 
crew fighting fire; conunu
nications with CG easiest 
via pilot's radio. 

CG Public Info Officer 
(PIO) will ref er questions 
about the AE to the Navy. 
All information he 
furnishes about the Navy's 
involvement will be cross 
checked with the Navy. 

Rodeo FD notified Contra 
Costa (COCO) FD, which is 
the country coordinator. 
COCO notifies State Offic 
of Emergency Services 
(OES). 

DISCUSSION 

to control the spill unless 
the owner voluntarily 
released his responsibili
ties in this regard. 
Often, the first 
step for cleanup is to 
secure such a release 
from the owner. In this 
instance, the CG urp,es the 
attorney to assume respon
sibility for cleanup and 
thus avoid additional costs 
that would be incurred by 
CG personnel; i.e., if 'the 
attorney assumes respon
sibility he pays only for 
the cleanup contractor. 
If he does not assume 
responsibility and the CG 
takes action, then the 
spiller would be liable 
for CG expenses in addi
tion to cleanup contractor 
expenses. 

Panamanian ship, Spanish 
officers, Taiwanese crew. 

OES coordinates state and 
local response to emergen
cies. OES also serves 
as fire and police inter
face with political forces. 
The OES role is apparently 
unique to California. 

CHP clarifies respon
sibilities for civil 
disturbance. Sheriff's 
off ice would be in charge 
of evacuation if one 
were ordered. 
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TIME 

0900 
(cont'd) 

SCENARIO/EVENT 

Bulk damage assessment -
hole l'x BO', from 20' 
abaft the port bow to fram 
100. The bow crew may hav 
jumped overboard. Aground 
at bow. Leaking oil. 

141 

ACTION TAKEN 

OES monitors radio 
communications for infor
mation. Informs governor. 
Officially notifies 
surrounding county govern
ments; Asks CG if AE 
should explode, what's the 
primary blast radius, and 
should the area be evac
uated? 

Additional news report, 
echoing info supplied by 
CG: one wild fact: "Molas 
ses fumes are volatile." 

AE making arrangements 
to off load nonessential 
crew; 2400 bbl. oil leak 
from frame 24. Recommend 
to CG that primary blast 
radius (2 mi.) be evacu
ated. 

Bulk master says if fire 
worsens, he'll abandon 
ship; ~sn't contacted 
agent yet to order oil 
booms, etc. No line 
attached by a tug yet. 
No fire fighting capa
bility. 

CHP will close shore 
highway to facilitate 
rendering assistance from 
the shore. 

CG - Two tugs from 
commercial salver have 
been contracted for and 
will be on scene by 1000. 
Rescue boats assisted AE 
fires; 82' boat carrying 
fire fighting foam due 
1000. Notice of discharg 
issued to bulk; small 
boats stand by to assist 
as necessary (evacuation, 

State Fish & Game (SF&G) 
responds to oil spill. 

DISCUSSION 

A lack of technical know
ledge about hazards 
associated with molasses, 
as well as explosives. 

Bulk - no thoughts about 
spill cleanup yet; still 
too much other action. 

Marine firefighting: 
shoreside assets are not 
useful. CG & Navy are on 
their own; however, if 
ship were at a pier, 
FD's could provide 
assistance. 
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TIME 

0900 
(cont'd) 

0905 

SCENARIO/EVENT 

142 

ACTION TAKEN 

•Attv (Bulk) assumes CG 
has.initiated cleanup. 
Requests that CG continue 
to conduct' cleanup because 
no one else on the scene 
is able to. Dispat~hes 

investigator; calla in aur 
veyor experienced in oil 
containment and cleanup. 
In touch with salvor. 

CG - Rescue Coordination 
Center will coordinate hel 
of injured personel to 
hospital. 

Strike team advises COTP 
of diver assets, although 
limited by current in the 
straits. Also has pollu
tion monitoring team 
available. Advises Atty 
(Bulk) they'll conduct 
containment and cleanup 
operatiQlls and will bill 
accordingly. 

COTP helos to command post 
(and overflies the scene). 
Located at Union dock. 

CG with eight people on 
switchboard, is at 
communications capacity. 
RQ aid from strike team. 

Navy has spill containment 
equipment in Stockton; 
tug in Oakland due 1000 
422 on board; survey 
condition of explosives; 
will evacuate to 100 
people on board; will use 
tug to maneuver parallel 
to shore; divers availa
ble; general message sent. 

DISCUSS IO~ 

Atty has no interest in 
working at cros~ 
purposes with CG. The 
questions of liability 
and finances should be 
sorted out later. Don't 
let these issues impede 
operations. 

Also, telephone company 
assistance. 
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0905 
(cont'd) 

143 

ACTION TAKEN 

No imminent danger of 
explosion; much ammo is 
wet; recommend no evacua
tion at this time. 

SHERIFF says (vi.a phone) 
will act on Navy recom
mendation, not public 
pressure. 

CHP has shore roadblocked; 

't:ri'f ti~d c'lfnt1-'b'i ~~1thtions 

DISCUSSION 

Recommendation to CG, 
which passes it to OES 
and local Sheriff. 

in effect; if roads are to 
be closed for a long time 
they would obtain wooden 
barricades from Trans-
portation Dept. Who determines this? 

Bulk - wing tank explosion 
8,000 bbls of oil leaking 
out; fire still out of 
control; order abandon 
ship. 

FDs taking measures 
(short of evacuation) to 
protect life and property. 

FDs 9et up command post 
overlooking closed shore 
road; suggest CG co-locate 
locate; OES there too. 

Atty (Bulk) talked to 
Navy lawyer; they will 
cooperate on information 
exchange, vessel survey, 
etc. 

CG will assist bulk in 
abandoning, as necessary. 
Navy tug arrives to assis 
32' boat in playing water 
on fire; no radio on bulk 
anymore. 

AE - stable; flooded holds. CG nas PIO assistance at 
command post as well as 
HQ. National level assis 
tance due this evening. 
COTP command post at Unio 
dock is hampered by 
communications - more 
phones needed. Strike 
Tea111 asks RRT to check 
possible explosive nature 
of molasses tanks. 

CG command post is on 
Union dock. 

CG says in the absence of 
adequate marine fire 
fighting capability, 
the only way to extin
guish the fire is to 
use the assets of the 
burning ship. Abandon
ship action precludes this. 
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TIME 

1000 
(cont'd) 

1030 

SCENARIO EVENT 

Bulk abandoned, burning. 
AE ammo secured; crew 
reduced, 

144 

ACTION TAKEN 

CG says spill is "ma1or. •· 
Commercial spill cleanup 
company already has been 
activated. Four skimmers 
are now in the immediate 
area. 
FD checking shore for 
survivors of bulk as CG 
checks water. 

OES monitoring situation; 
without evacuation and 
shore fires, there has 
been no need for mutual 
aid. Their command post 
has moved to co-locate 
with CG 

Salvor hasn't been hired 
yet, but he's aware of the 
situation from his radio; 
he's already locating 
assets - tugs, cranes, oil 
lightering barges. 

Atty (Bulk) attaches a 
lawyer to CG command post; 
won't participate in any 
public press briefings; 
also, advises bulk master 
and crew not to give 
statements; press must 
obtain its info from CG 
and Navy. 

Navy requests bond fro~ 
bulk carrier owner becaus 
of foreign flag ownership. 

Atty (Bulk) replies 
"ship's not going any
where." 

Navy - CCHSERVGRU I is in 
charge. 

CG - COTP convenes press 
conference. 

The Navy has contracted 
with a commercial organi
zation that provides oil 

(cont'd) 

DISCUSSION 

Navy and Atty are only 
observing. Basic info: 
vessels on scene picked 
up all survivors; no 
imminent danger to 
shore areas or to oil 
refinery; bulk is 2 1/2 
mi. downstream froM 
bridge, 300 yards. 
offshore; oil contain
ment equipment is being 
deployed prior to tide 
switch; 8,000 bbls 

(cont'd) 
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1030 
{cont'd) 

1400 

145 

spill cleanup service. 
State F&G are gearing up 
to save oily wildfowl. 
Spill control costs are 
being paid by Contingency 
Fund. Eventually courts 
will determine liability 
and assign financial 
respondibility. The 
Carquinez Strait will be 
closed to shipping until 
the fire's out and the 
spill has been contained. 

Navy fleet tug has arrived, 
is monitoring attitude. 
Navy developing salvage 
plan: patch the AE, pump 
it, then employ beach 
gear and salvage vessels. 

Atty {Bulk) discussing 
salvage with salvor and 
bulk capt. 

CG - Firefighting making 
progress. Assets that 
could be required include:-
32'boat, Navy tug, S.F. & 
Oakland fireboats, buoy 
tender; also RQ FAA desig
nate controlled air space 
1,000', 2 mi. radius. PIO 
making provisions for 
press inspections of scene 
about 1600. Strategy is 
to pur out fire, then 
attempt to pump oil from 
bulk's leaking tanks. 

CHP's traffic control 
operations still in effect 
They'll reopen the shore 
road after the bulk fire 
has been extinguished. 
Recommend that the 
railway be reopened. 

FDs still in readiness. 
Will remain so until CG 
assures them that marine 
fires are out and won't 
reoccur. 

OES - The public safety 
emergency is winding 
down, with the exception 
of oil spill operations: 

DISCUSSION 

of oil have leaked 
so far. The bridge has 
suffered minimal smoke 
damage. The CG has 
initiated an investigatiop 
to determine the cause of 
the collision. 

This represents the major 
marine fire fighting asset! 
in the Bay area. Marine 
fires are not part of 
re~ional disaster plans. 
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TIME SCENARIO EVENT 

1500 AE. putting out an anchor 
because he's so close to a 
bridge abutment (25 yards). 

1530 

1600 

Bulk fire out (AA-2-1-2-1) 
(AA-6-1). 

146 

ACTION TAKEN 

CG seeking technical 
advice re bulk; what 
is its stability? 
This will be critical 
in off loading and dewater
ing operations. 

Atty (Bulk) meets with 
CG to discuss their oil 
offloading (and salvage) 
plans. 

CG says bulk now is 
obstruction to naviga
tion. Requests that 
Cotps of Engineers so 
designate and mark. 
Anticipates oil on both 
sides of the strait. 
Asks Corps to run the 
spill thru their Bay 
Model to verify. 

Begin oil transfer opera
tions, mo•ring oil from 
damaged and vulnerable 
tanks to stronger tanks. 
Containment strategy is 
to halt outflow, then 
concentrate on contain
ment and cleanup. 

~ulk master will return t 
ship to assist CG as 
necessary. 

Salvor retains salvage 
engineer to work with 
Navy. 

AE. recommends that 
bridge stay open and 
salvage begin. No 
immediate explosive threa 
Ship aground its full 
length and appears stable 

DISCUSSION 

CG says spill containment 
will take several days. 
Adequate assets in Bay 
Area. Prevent oil moving 
up river above Benicia 
(into Suisun Bay) at all 
costs. Mini~ize cost of 
operations so that respon
sible party can pay for 
cleanup. 
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1600 
(cont'd) 

1700 

147 

ACTION TAKEN 

CG says bulk oil leak will 
be stopped (by offloading 
or leakage) by midnight. 
Therefore the strait can 
be reopened tomorrow, with 
a security zone around the 
wrecks. · 

Atty (Bulk) cables owner 
that Bulk inay be a con
structive total loss (CTL)· 
Owner should consult 
salvers, surveyors, hull, 
and P&I underwriters on 
this. He also advises 
CG of CTL possibility. 

CG passes this inf or
mation on to its lawyers 
and Corps of Engineers 
lawyers. 

OES locating dump for 
oil debris. 

Salvor working with 
a salvage engineer; 
will establish a bulk 
salvage plan and estimate 
cost. 

CG - with fire out and 
threat to lives lessened, 
marine environmental pro
tect ion becomes top 
priority. State F&G is 
setting up bird cleaning 
stations. 

AE monitored to 
ensure stability. A 
salvage plan is being 
developed. A survey 
will be completed by 
late evening. Legal 
teams gearing up. 

DISCUSSION 

Surveyor's estimate of 
salvage cost is a key 
decision factor here. A 
CTL declaration involves 
possible conflict beteen 
the hull insurer (who 
would rather not have the 
vessel declared a CTL 
because that would require 
his paying full insured 
value to the owner), the 
P&I insurer (who would 
have to assume liabilities 
to third parties for 
wreck removal, etc. if 
vessel is abandoned), and 
the owner (who bases his 
decision on cost to him 
and market conditions for 
his ship). He will base 
his advice to owner on the 
best possible estimates as 
to possibility and cost 
of salvage, and the value 
of the vessel in damaged 
condition after salvage is 
completed. 
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TIME 

1700 
(cont'd) 

2000 

SCENARIO EVENT 

148 

ACTION TAKEN 

Bulk master has a volunteer 
crew on board to assist in 
pumping operations. 

Salv~r says bulk survey 
(necessary for salvage 
plan) won •·t be feasible 
until the ship cools off. 
Survey should be underway 
by 1800. 

CG to develop plans for 
further action. Will 
have plans ready for RRT 
meeting at 2000. 

CG holds Press Conference 
(with Navy in attendance). 

Navy says AE salvage 
could take as long as a 
month. 

CG s11ys this was a freak 
incident. Pending con
clusions of the investi
gation, there's no need 
to change procedure~ etc. 

OES - Governor has ex
pressed interest in the 
incident. 

RRT Planning Meeting, 
chaired by COTP. 

DISCUSSION 

Navy intends to offload, 
and therefore recover, 
much cargo a~ it can 
prior to salvaging the 
vessel. 

RRT Planning Meeting: 
Atty aays too early for 
owner's plan of action. 

CG - at a minimum, mark 
the wreck. 

Navy says HARE Is. Shipya1 
will build a patch for the 
AE. Salvage vessels will 
be sent from Pearl Harbor. 
Cargo will be offloaded 
prior to salvage. Off
loading will take ten days 
salvage will take thirty 
days. 

CG will escort the 
explosives lightering 
operations. 

Once wrecks are marked, 
channel will be usable. 
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TIME 

2000 
(cont'd) 

2000 
(cont'd) 

SCENARIO/EVENT 

(ref. AA-8-1) 

(ref. AD-2-1-1-1, 
AD-4-1-1-1, 
AD-6-1-1) 

149 

ACTION TAKEN 

OES - Governor visited at 
1800; he was distressed 
that the bridge wasn't 
shut when AE was on fire. 

Navy containment and 
cleanup (minor) handled by 
commerical salvor. 

CG contracts with three 
commercial organizations 
for bulk containment and 
cleanup. 

AE salvage plan is 
under development. Cur
rent thinking is to off
load explosives (ten days' 
lightering); complete a 
survey; make mold, then 
a patch. By then the two 
salvage ships will have 

(Cont'd.) 

DISCUSSION 

Spill cleanup: The 
quicker the cleanup, the 
less the cost. Wardens 
and biologist will survey 
the marshes for birds. 
Fortunately ·no large bird 
populations are in the 
area at this season (May). 

Skimmers will transfer oil 
to barges for refinery 
delivery. 

Straw, etc. for shore 
cleanup will move via 
trucks to dumps. CHP 
will cooperate in managing 
this traffic. 

Atty, in consultation with 
owners and insurers, pend
ing salvage and repair 
estimates, recommends 
that RRT proceed on the 
basis of "Prudent owner 
uninsured", i.e., with
out worrying about who's 
going to pay, take 
measures to preserve the 
situation for salvage 
or wreck removal. In 
other words, don't let 
the situation deterio
rate through neglect. 
(Advice to owner) 

CG satisfied with 
cooperation from bulk. 

Was OES or CHP ever told 
of dangerous cargo 
early in the incident? 

CG plan is to deploy and 
tend containment booms 
through the night. 

Coordination of efforts? 
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TIME 

2000 
(cont'd) 

SCENARIO/EVENT 

150 

ACTION TAKEN 

arrived. Dewatering 
pumpir.g will start in 
about twenty days. The 
salvage ships will keep 
AE off the bridge as 
she r•:ofloats. Operations, 
safety zones, etc. will 
be coordinated with CG 
and OES. 

Surveyor's report on 
bulk ship condition: 
fire damaged the forward 
200' of bulk; bulk 
aground from midships to 
bow; cargo areas and 
bulkheads damaged. Cost 
estimates due shortly. 

DISCUSSION 

What's involved in closing 
bridge and evacuation? 

a) 60,000 cars/day use 
bridge. 

b) Detour would add 45 
mins. to major 
trucking routes. 

c) No sense in just 
closing bridge if 
town is also in the 
blast zone; also 
sugar refinery. 

d) Blast zone: one 
2,000 lb. bomb will 
distribut~ fragments 
over 6,000'. However, 
if one goes, they're 
all likely to go. 

e) Polit ica 1 and "people 
management" considera
tions appear to dictatl 
either rigorous, full 
evacuation, or very 
limited operation at 
just those times when 
big bombs are moved. 

f) A two-mile evacuation 
would be safe. Navy 
would have to demon
strate that a smaller 
area would do. 

g) Navy & CG should take 
a positive approach 
and present OES, etc. 
with alternatives. 
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TIME 

2000 
(cont'd.) 

SCENARIO/EVENT 

151 

ACTION TAKEN 

CG initiating its in
vestigation. At minimum, 
wants depositions from 
Navy. 

Salvor has worked up 
costs for bulk salvage. 
Patch - $75K materials 
and ten days time at $30K/ 
day• $300K. Also, three 
days' pumping and towing. 
Therefore salvage cost is 
$400K-$500K exclusive of 
repair. Repair costs: 
$4M (twice t~e ship's 
worth). 

Atty asks salvor whether 
he's working on no cure, 
no pay basis. 

Salvor says because of 
notoriety, age of 
vessel, he'd work on 
per diem basis only. 

Atty recommends to 
owner that bulk b.e declar
ed a CTL. Assume that hul 
underwriter accepts and 
pays. It then becomes a 
matter of wreck removal 
which would be paid for by 
the P&I club who will wait 
to see who USCG decides is 
liable for the wreck. P&I 
reimburses ~· 

CG - During investigation, 
owner should ensure that 
wreck is stabilized and 
provide watchman on board 
if feasible, etc. 

Atty agrees. This pro
tects against creation of 
more liability. 

DISCUSSION 

Under most circumstances, 
Navy not required to 
participate in CG proceed~ 
ings. The exception to 
this rule is certain hear
ings conducted by the NTSB. 

CG - FWPCA Contingency 
Fund used to pay clean-
up bills. Bulk's FWPCA 
bond is also at their 
disposal. CG speculates 
that P&I club will figure 
out that cleanup costs 
already exceed their 
liability, so they'll also 
pay promptly and be releas
ed of further obligation. 

Copyright © National Academy of Sciences. All rights reserved.

Responding to Casualties of Ships Bearing Hazardous Cargoes:  A Report
http://www.nap.edu/catalog.php?record_id=19846

http://www.nap.edu/catalog.php?record_id=19846


152 

TIME SCENARIO/EVENT ACTION TAKEN 

END OF BRANCH 

DISCUSSION . 
ATTY (for bulk owner) won't 
admit to an obligation to 
remove the wreck. Corps 
or CG will have to remo"e 
the wreck and bill the 
party found to be at fault~ 

Wreck removal: Corps of 
Engineers has to face the 
fact that the bulk carrier 
has been abandoned and 
remove it. However, they 
wouldn't "accept abandon
ment" in the legal sense 
of accepting costs as well. 
COE would sue whoever is 
found liable for the wreck 
to recover costs. 

If the wreck contains oil 
or hazardous substances, 
FWPCA will cover costs of 
wreck removal. This would 
be done by CG.· 
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TIME 

0800 

0815 

0830 

SCENARIO/EVENT 

Collision: bulk as before 
AE - significant 
fire. (AD-2) 

153 

ACTION TAKEN 

Early actions as before 
contacts CG for info on 
ship fire. Learns of 
explosive content. Recom
mends to CHP that bridge 
be closed. 

CHP closes Carquinez 
Bridge. 

AE - preliminary damage 
report: 60' hole on 
port bow; #1 cargo area 
flooded; ship is afloat 
but on fire. 

Fires on AE cause explosion • 
in #2 hold; several shells CG helo overflight sees 
"cook off" and cause fires fires: Requests strike 
in Crockett, and at C&H team and mobile HQ (as 
sugar refinery; brush fires before). 
just W. of Straits: dock 
fire at marina just W. of 
bridge; still no major 
detonation. 

AE prepared to abandon 
ship. 

OES notified, and notifies 
governor; mobilizes fire 
assets; OES role: a coor- . 
dinator of response forces. 
Assumes operating role I 
only when an incident 
escalates beyond the 
capability of local 
government. 

CG closes in marine 
fire assest: 2 fireboart 
(ETA 1 1/2-2 hours), 
10,000 gpm pump (close); 
82' foam-equipped boat 
from Mare Island (1 1/2 
hours). 

OES recommends to local 
government that evacuation 
be ordered of primary 
blast area (2 miles). 

AE flooding; 8 killed, 
6 burned; 2/3 of crew 
ordered to abandon ship 
imnediatelv. 

FDs under OES coordina
tion and country direc
tion; Crockett FD is 
fighting the marina 
fire and C&H Refinery 
(with county assets & 
coordination); Rodeo 
is fighting brush 
fires. 

DISCUSSION 

In addition to coordinating 
role, OES serves as staff 
to governor on "emergency" 
matters; also, regional 
offices maintain technical 
knowledge of disaster plans, 
etc. 

Evacuation decision is made 
by county government and 
effected by Sheriff's offic( 
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TIME 

0845 
(Cont.) 

0900 

SCENARIO/EVENT 

Bulk aground, on fire near 
Davis Point (as before). 
AE aground & on fire 25 yds. 
from bridge. Fires coming 
under control. 

Bulk communicating via 
pilot's radio. 

C&H refinery explodes; 125 
casualties; an entire fire 
unit is wiped out. 

154 

ACTION TAKEN 

RQ CG assistance in fight
ing dock fires from water. 
OES declares local emer
gency; working with county 
to start evacuation; how
ever, still no county 
request for mutual aid. 

DISCUSSION 

CC - Navy tugs with fire Duration of fires & fire 
fighting capability are on fighting efforts shortened to 
their way; (500-1,000 gpm); keep game action moving. For 
RQ. FAA establish restrict example, fireboats would take 
ed airspace. Will respond longer than 2 hrs. to reach 
to shore fires (as request- Crockett. A sugar refinery 
ed by FDs with marine would probably burn for 3-S 
assets only after marine days. 
fires are under control & 
CG firefighting forces are 
at strength. 

FD assets - 10 units in 
area; 20 more units are on 
the way from other parts 
of the county. 
10 rescue units on hand; 
add'l due shortly. 
25 injured at C&H refinery. 
CHP - 55-60 units in area. 
Atty (bulk) Mobilizing as 
betore; however, CG is too 
busy to assist. • 
OES - wants to know if all 
the missiles hit the Contra 
Costa side. 

Provisions for marine/land 
fire coordination? 
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TIME SCENARIO/EVENT 

0915 

155 

ACTION TAKEN 

CG can made ADAPTS pumps 
available to FD's for 
filling fire trucks. 

Locating all available fire 
assets: 

2 - 32' boats, 5 - 41' 
boats, 1 - 95', 1 -
180', 1 - 210'; traile 
equipment; 6 - NAVY 
crash fire vehicles 
with 4000 lbs. C02: 
NAVY fire tugs; NAVY 
foam & pumps & trailer 
mounted boats to de
ploy; trucks & tugs 
from Treasure Is., 2 
fire tugs from Marad 
reserve fleets; field 
hospital; all have 
same capability, all 
due by 1000; also 
queried Travis AFB 
about their firefight
ing capabilities 

AE - Fire almost out. Ex
plosive Ordnance 
Detail (EOD) conduct
ing survey to deter
mine risk & hazard; 
3400 T of explosives 
on board· 

Bulk master makes radio 
contact with agent. 

Fires - Marina fires out: 
C&H refinery fire 75% 
under control: brush 
fires now being· han
dled by State crews -
will be out in 20-40 
mins. 

CG commands post estab
lished at Union Oil. 
All notifications 
completed and mobili
zations underway (oil 
spill cleanup company, 
Fish & Game, etc.) 

CHP reports looting and 
confusion in Crockett, 
offers to assist sher
iff with civil distu:r
bance problems. 

Sheriff (via phone): 
Crockett will be 
evacuated until Navy 
says it's l"afe. 

OES, CG, CHP, et~., all 
co-locate command 
posts at Union pier. 

DISCUSSION 

Who coordinates all this 
equipment? 
Furthermore, is it randoml~ 
assembled, or balanced in 
some way to meet bay area 
fire needs (planning). 
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TIME 

0930 

1000 

156 

SCENARIO/EVENT ACTION TAKEN 

CG - AE fire reported out; 
NAVY tugs will be 
directed to bulk fire; 
Gov. calls inquiring 
whether Nat'l. Guard 
is needed. 

Bulk-fuel oil tank explodes; Bulk master orders aban-
massive leak. Fire still don ship. 
out of control (AA-2-1-2) 
(AA-8-1). Fires - C&H fire out; 8 

(AC-3-1, AC-3-2). 

rescue units, 15 
ambulances, 15 
pumpers sent to 
assist State brush 
fire crew. 

ATTY (bulk) as before. 
Salvor as before. 
First detailed public news
cast (CG input). 

Spill response forces mobi
lizing; commercial salvor 
and oil spill cleanup com
panies; also, refinery is 
making containment equip
ment available. 
CG - intentions for bulk: 
put fire out; reboard; 
pump out leaking tanks to 
stop leak; 
AE - All crew evacuated 

except for 6 volunteer 
& 4 EOD. 
SERVGRU l is NAVY OSC. 
He'll reco11DDend main
taining 2 mi. evacua
tion until he has 
further information. 

Bulk remains abandoned, 
4 injuries. 

CHP - roads & bridge close 

Fires 

2 helos are avail
able - offered to CG. 

under control &/or 
out; injured on 
way to hospital. 1 
fire pumps will 
remain in reserve. 
They concur with 
NAVY reco11DDendatio 
on evacuation. 

DISCUSSION 

8 hrs. needed to mobilize. 
Their only conceivable role 
would be to secure an 
evacuation. OES says better 
to draw on public safety 
mutual aid than to use Nat'l. 
Guard. 
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TIME SCENARIO/EVENT 

1030 

157 

ACTION TAKEN 

OES wants to know from 
CG if state oil spill plan 
should be implemented. 

Sheriff is evacuating 4,000 
people: OES is coordina
ting assistance from 
CHP and FD, etc. Notifi
cation by air, etc.; buses 
to schools; aerial surveil
lance for enforcement; 3-4 
hrs. to complete the oper
ation. 

Fire - 2nd explosion at 
C&H refinery. 

OES - Lt. Gov. is enroute. 
Natl. Guard on alert. 
County still hasn't re
quested mutual aid. Marine 
rescues under CG & Navy 
jurisdiction. On shore, 
sheriffs and FDs are 
handling. Emergency mor
gue has been established. 

CG - Press conference; 
available info. assembled 
& presented. In sum, al
though all assets are de
ployed, there is no 
shortage of equipment. 

CG is boarding bulk to set 
up pumps. Conunercial sal
ver has located empty 
barges for offloading; ebb 
tide is sending oil into 
the bay. 

Atty - team is at CG com
mand post; salver is en
gaged. 

Salver is negotiating with 
Navy SUPSALV about acting 
as their civilian contrac
tor. 

Navy - EOD has reported 
that early explosions des
troyed a large quantity of 
explosive weight. Recom
mend that civilian evacua
tion be reduced to 1 mile. 
EOD is flooding vulnerable 
magazines. 

DISCUSS IOI\ 

CHP capability: upon RQ 
150 officers can be on 
scene anywhere in Bar 
area within one hour. 
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TIME SCENARIO/EVENT 

1600 Demobilization and Salvage 

158 

ACTION TAKEN 

CHP - could have 400-500 
officers on scene by 
afternoon. No need 
for Natl. Guard in
volvement. 

OES - responding to polit
ical pressures to 
call out Natl. Guard 
even though they 
aren't needed. A one 
mile evacuation would 
require 50 public 
safety officers. 

Fires - should be out by 
1200 (FD estimate). 

CG - bulk oil leak has 
slowed to a trickle. 
Bulk fire's under con
trol; PIO team on 
the way from D.C. 
Corps of Engineers; 
model says spilled 
oil will ride flood 
tide up to Suisun Bay. 
CG will install a 
series of containment 
booms in the straits 
to prevent this. 
Deployment should be 
completed by 1600. 

AE - situation appears to 
be stabilizing. 

CHP inspects bridge so 
that it can reopen 
as soon as the Navy 
gives the okay. 

CG - Ships' situations 
have stabilized. 
Light oil sheen E. of 
Benicia (mouth of 
Suisun Bay), but most 
of the oil has been 
contained by a series 
of three booms. 

DISCUSSION 

From mayor, county execs; 
their direct request to the 
Governor is a highly visible 
action. 

Prompt boom deployment is 
helped by the f.act that the 
commercial oil cleanup 
company has a large warehouEe 
of equipment nearby. 
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TIME 

2 days 
later: 

1600 

SCENARIO/EVENT 

See note in Discussion 
column· 

159 

ACTION TAKEN 

CHP - bridge still closed. 
AE - 100% aground, all 

holds flooded: no ex
plosive danger, how
ever, cargo has been 
subject to shock dam
age &.must be con
sidered unstable. 
Recommend maintaining 
1 mi. evacuation 
during cargo handling 
incident to salvage. 

CG - water safety zone 
established around 
AE, but strait re
opened to traffic. 

Bulk master· is ashore with 
Atty. 

Atty says damage survey 
is underway. 

Salvor - developing Navy 
salvage plan. AE 
cargo lightering 
will require 10 
days @ 10-12 
hours/day. 

Governor's concern: don't 
start offloading 
until you've in
vestigated all 
the options. 

CG - spill cleanup pro
ceeding well. Press
ing bulk for decision 
on what to do with 
the ship. 
A NOAA support team 
has arrived to coor
inate scientific 
aspects of spill 
response. 
Conducting investiga 
tion into causes of 
incident (run by CG 
Marine Safety Off ice~ 
The Navy has declin
ed to participate in 
CG proceedings until 
its own investigati 
has concluded. Also 
Navy personnel won't 
be made available 
for CG depositions 
until Navy proceed-

DISCUSSION 

NOTE: Subsequent to this 
point, AE gamers thought 
hold 3 & 4 remained unflood
ed: 
Hold: 1 damaged & 

flooded 
2 flooded 
3 undamaged & 

unflooded 
4 undamaged & 

unflooded 

Evacuation requirement -
decision would be forged by 
Governor in consultation 
with Navy. 
Level of risk will be key 
factor. 
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TIME SCENARIO/EVENT 

160 

ACTION TAKEN 

ings have concluded 
(one week). CG intends 
to proceed with civil
ian aspects of hearing 
only; will reconvene 
for Navy's side of the 
story when Navy's 
available. 

Atty & Navy JAG: property 
damages claims are 
rolling in. 

Atty - pressuring Navy 
through CG for coop
eration in CG pro
ceedings. 

CG - is bowing to pressure, 
hearings will be de
layed until all par
ties can participate, 
unless one party wants 
to discharge their 
obligation to give de
positions, etc., at an 
earlier time. 

DISCUSSION 

Navy JAG - Navy investiga- Consequences of delay? 
tion is proceeding. 
Upon completion of 
NAVY investigation, 
NAVY will cooperate 
with other investiga-
tions. Reports and 
personnel will be made 
available· 

CG - In addition to HSO in
vestigation, a formal 
Marine Board of In
quiry will be convened 

Atty - Due to loss of life Navy personnel should be 
& seriousness 
of incident, the 
National Transporta
tion Safety Board will 
be called in. 

examined by the CG & crosa
examined by Atty after 
conclusion of Navy inquiry. 

tty - All proceedings can CG hearings are discovery 
be used as in nature; timeliness is 
discovery for a suit important. 
which may be filed Atty suit would circumvent 
against the Navy im- Navy procedures to get at 
media1;ely. Navy evidence. 

Navy JAG - Navy is concern-· 
ed with pinpointing 
cause of criminal 
liability to prevent 
other incidents. 
Their proceedings 
may or may not suit 
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TIME SCENARIO/EVENT 

END BRANCH 
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ACTION TAKEN 

other purposes. 
Under Uniform Code 
of Military Justice, 
those suspected of 
offenses have the 
right NOT to make 
statements in non
military proceedings 

DISCUSSION 

Atty - proposes that Navy Saves time. 
witness be 
made available to 
CG after they've 
testified but before 
proceedings have 
concluded. 
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Thomas E. Birdwell 

Robert A. Boruholdt 

George B. Brown 

William D. Craig 

lichard Kerri 

Hobert M. McAllister 

Ernest Murdock 

Prank Ochinero 

Graydon s. Staring 

Benjamin :r. Strickland 
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ROLE PLAYERS IN GAME SIMULATION 

AFFILIATION 

Rodeo Fire Protection 
District 

U. S. Navy 

u. s. Coast Guard 

California Maritime 
Academy 

California Highway 
Patrol 

u. s. Coast Guard 

u. s. Coast Guard 

Crockett/Carquinez 
Fire Protection 
District 

Lillick, McBose 
& Charles 

Crowley Maritime 
Salvage, Inc. 

Local Fire District 
Representative 

Type Comaander 

Public Information 
Officer 

Bulk Carrier Master· 

Highway Patrol 

Pacific Strike Team 

Captain of the Port 

Local Fire District 
Representative 

Owner/Attorney for 
Bulk Carrier 

Salvor 
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Boy Anderson 

B. v. Billingslea 

Larry J. Clark 

Charles a. Clover 

Jan R. Dazey 

Richard A. Friend 

Irwin Goodwin 

William c. Hardy 

William B. Ise 

R. R. Pohli 

Alex Rynecki 

Richard D. Starr 

Thomas Thorner 

Jerry Totten 

William W. Ward 
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ASSESSOR/INFORMATION CENTER 
PARTICIPANTS 

AFFILIATION 

u. s. Army Corps 
of Engineers 

u. s. Coast Guard 

u. s. Coast Guard 

u. s. Naval Weapons 
Station 

U. s. Coast Guard 

Consultant 

National Reseach 
Council 

Ketron, Inc. 

u. s. Navy 

U. S. Navy 

Consultant 

Contra Costa County 
Consolidated Fire 
District 

Consultant 

Naval Sea Systems 
Command 

Office of Pmergency 
Services, State of 
California 

SUPPORTING ROLE 

u. s. Army Corps 
of Engineers 
Representative 

Regional Response 
Team 

Media, USCG 

Commander, Naval 
Weapons Station 

Captain of the Port 

Media, Fire 
Protection 

Media, National 

Public Reaction 

u. s. Navy Attorney 

Commanding Officer, 
11th Navy District 

Salvage Engineer 

Local Fire District 
Representative 

State and Public 
Concerns for 
Environmental 
Protection 

Supervisor of Salvage, 
u. s. Navy 

Office of Pmergency 
Services, State of 
California 
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ABBREVIATIONS 

AE Ammunition ship 

Atty Attorney 

bbl Barrel 

Bulk Cargo ship for containers and bulk (sugar) cargo 

Capt Captain 

CG Coast Guard 

CHEMTREC A chemical industry consortium whose purpose is to furnish 
information on handling hazardous substances 

CHP 

COE 

COTP 

CTL 

CV 

D.C. 

DOJ 

EPA 

ETA 

FAA 

FD 

F&G 

FWPCA 

Gov 

Helo 

HP 

California Highway Patrol 

Corps of Engineers, U.S. Army 

Captain of the Port (Coast Guard) 

Constructive total loss, a term. that means salvage and 
repair costs exceed the value of the vessel 

Container vessel (Savannah scenario) 

Washington, D.C. 

Department of Justice 

Environmental Protection Agency 

Estimated time of arrival 

Federal Aviation Administration 

Fire department 

Fish and game department, state 

Federal Water Pollution Control Act 

Governor 

Helicopter 

Horsepower 
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HQ Headquarters 

JAG Judge Advocate General (office), Navy 

LDPS Louisville Department of Public Safety 

LNG Liquid natural gas 

MSO Marine Safety Off ice, Coast Guard 

RAVSALV (See also SUPSALV) Office of Supervisor of Salvage, 
U.S. Navy 

NG Rational Guard 

RH3 Anhydrous ammonia 

RTSB Rational Transportation Safety Board 

OES Office of Emergency Services (State of California) 

ORSANCO Ohio River Valley Water Sanitation Commission 

OSC On-scene coordinator (of the Regional Response Team) 

P&I CLUB Property and indemnity insurance - fills in gaps in 
coverage, such as wreck removal required by law, spills, 
and pollution clean-up liability, salvage; P&I clubs are 
mutual associations of shipowners formed to provide P&I 
insurance. 

PIO 

OMED 

Polln 

RQ 

RRT 

SAR 

SF 

Public Information Officer 

Qualified member, engine and deck - an unlicensed rating 
for member of ships crew 

Pollution (abbreviation) 

Request (abbreviation) 

Regional Response Team 

Search and rescue 

San Francisco 
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SITREP Situation Report 

SUPSALV Supervisor of Salvage, U.S. Navy 

USN U.S. Navy 

VTS Vessel traffic system 
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APPENDIX C 

CONTRIBUTORS TO THE STUDY 

A number of people other than those directly serving on the panel 
made valuable contributions to the study, especially in the 
preparation of the scenarios and the conduct of the game simula
tions. The panel gratefully acknowledges this assistance. Nam.es 
and affiliations of these contributors are listed below: 

Charles B. Glass 
Office of Merchant Marine 

Safety 
u.s. Coast Guard 

Charles s. Maclin 
Off ice of the Supervisor 

of Salvage 
Department of the Navy 

William R. Murden 
Office of the Chief of 

Engineers 
Department of the Army 

Charles L. Keller 
Off ice of Merchant Marine 

Safety 
U.S. Coast Guard 

John L. Patterson 
Office of Environment and 

Systems 
U.S. Coast Guard 

Gregory N. Yaroch 
Office of Marine Environment 

Systems 
U.S. Coast Guard 

Jack L. Buri 
Liaison Officer 
Army Corps of Engineers 

Randall Co le 
El Paso Marine Company 

Joseph H. Seelinger 
U.S. Maritime Administration 

John Gilliam 
El Paso Marine Company 

William Tageson 
Off ice of the Supervisor of 

Salvage 
Department of the Navy 

Lloyd Fink 
u.s. Maritime Administration 

'Dromas B.. Dickey 
u.s. Coast Guard 

Thomas Blockwick 
MAR Inc. 

Lawrence B. Karp 
University of California, 

Berkeley 

Cordelia Scruggs 
Ketron Inc. 

John A. General 
Ketron Inc. 

Peter Stanek 
Ketron Inc. 

Andrew D'Angelo 
Consultant 

Russell F. Light 
Consultant 

Robert K. Thurman 
Consultant 
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