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Images of tanker Dixie Arrow portraying types of information used to assess pollution risk and construct risk 
assessment packages. Top left: Historical photograph of Dixie Arrow sinking. Bottom left: Historical USCG sinking 
assessment of Dixie Arrow depicting torpedo impact locations. Right: Underwater site of the shipwreck in its current 
condition off the coast of Cape Hatteras, North Carolina. 
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Executive Summary 

Project Background 
The past century of commerce and warfare has left a legacy of thousands of sunken vessels along the U.S. 

coast. The public has long been fascinated by shipwrecks because of their significance to history and 

culture. However, there is growing concern about their potential environmental impacts from eventual 

release of their cargo and fuel. Dozens of stories have been written about the problems associated with 

leaking World War II -era ships lost in both the Pacific and Atlantic Oceans. Although a few, such as the 

Mississinewa and the Jacob Luckenbach, are well-publicized oil pollution threats, most wrecks, unless 

they pose an immediate pollution threat or impede navigation, are left alone and are largely forgotten until 

they begin to leak, often becoming the source of ñmystery spillsò until the source is identified. 

 

Recent response efforts in the U.S. and elsewhere have led to interest from both government and the spill 

response and salvage industries to systematically identify, incorporate in regional and area contingency 

plans, investigate, and potentially offload the oil remaining onboard wrecks before they begin to leak. The 

Marine Technology Society published a special issue focused on underwater pollution threats (MTS, 

2004), and the 2005 International Oil Spill Conference (IOSC) commissioned an issue paper (Michel et 

al., 2005) that furthered the discussion. Much of the interest is because proactive removal of oil contained 

within a wreck can be planned and managed more cost-effectively than an emergency spill response. 

Equally important, proactive removal of the oil would avoid environmental and socio-economic 

consequences associated with a discharge from the vessel. The scope and scale of the issue as previously 

framed by the IOSC and others were overwhelming for state and federal response personnel without 

narrowing of focus to vessels that are of highest risk. 

 
Only a fraction of the estimated 20,000 shipwrecks in U.S. waters are likely to contain oil. Many older 

wrecks were coal-fired or sailing ships and never carried oil as fuel or cargo. More contemporary ships 

often came to a violent end, breaking apart in storms, collisions, or in battle. Many shallow wrecks were 

salvaged or were deemed hazards to navigation and intentionally destroyed. Others sank off the 

continental shelf and were never located. All have suffered from corrosion and the passage of time. 

 

The National Oceanic and Atmospheric Administration (NOAA) maintains a large database of 

shipwrecks, dumpsites, navigational obstructions, underwater archaeological sites, and other underwater 

cultural resources. This internal database, Resources and Undersea Threats (RUST), includes 

approximately 20,000 shipwrecks in U.S. waters (Figure ES-1). Given these numbers of wrecks in U.S. 

waters, it is crucial that archival research and risk assessment conducted for this study focus on methods 

to determine which wrecks are most likely to contain harmful quantities of oil. In order to narrow down 

the potential sites for inclusion into regional and area contingency plans, in 2010, Congress appropriated 

$1 million to identify the most ecologically and economically significant potentially polluting wrecks in 

U.S. waters. NOAA worked closely with the U.S. Coast Guard Office of Marine Environmental Response 

Policy in implementing this mandate. The Remediation of Underwater Legacy Environmental Threats 

(RULET) effort supported by these funds provides information that assists the U.S. Coast Guard and the 

Regional Response Teams (RRTs) as well as NOAA in prioritizing potential threats to coastal resources 

while at the same time assessing the historical and cultural significance of these nonrenewable cultural 

resources. 
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Figure ES-1: The NOAA Resources and UnderSea Threats (RUST) database has over 30,000 targets, including 

20,000 vessels.  

NOAA scientists and archaeologists analyzed data by searching a broad variety of historical sources on 

wrecks in U.S. waters using a tiered approach to develop a priority list of wrecks for further monitoring or 

assessment. They worked closely with the U.S. Coast Guard Salvage Engineering Response Team 

(SERT) to incorporate a salvage engineerôs perspective into the historical information gathered by 

NOAA. In addition, NOAA worked with Research Planning, Inc., RPS ASA, and Environmental 

Research Consulting to conduct modeling of potential oil spills from the priority wrecks to identify the 

ecological and socio-economic resources at risk. This report summarizes this oil pollution threat 

assessment process and scores vessels based on a broad multi-disciplinary, weight-of-evidence approach 

that combines the historical evidence, archaeological interpretation, and salvage engineering with 

pollutant fate modeling, and ecological and socio-economic risk assessment. 

 

Shipwrecks hold many secrets; key details such as logbooks and loading records literally went down with 

the ship. Most of these wrecks have not been directly surveyed by remote sensing technologies, divers, or 

remotely operated vehicles, thus detailed information on their physical status and remaining contents is 

unknown. This combination of historic and scientific assessment methods helps reduce those uncertainties 

and provides a sound basis for evaluating shipwrecks for further assessment and response. As more 

information becomes available, these evaluations may change. 

Figure ES-1. The NOAA Resources and UnderSea Threats (RUST) database depicting over 20,000 vessels 
lost in U.S. waters.  
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Project Results and Summary 

A separate database, RULET, was created for the subset of wrecks in RUST with the highest potential to 

cause pollution. NOAA used a tiered approach to develop an initial priority list of vessels for risk 

assessment. Initial screening criteria, based on available data for each wreck, included vessels sunk after 

1891 (when U.S. vessels began conversion to fuel oil), vessels built of steel or other durable material, 

cargo vessels over 1,000 gross tons (smaller vessels would have limited cargo or bunker capacity), and 

any tank vessel. As a result of this initial screening, the RULET database narrowed down the 20,000 

vessels to 573 wrecks within the U.S. Exclusive Economic Zone (U.S. EEZ) that could pose a substantial 

oil pollution threat. Additional research revealed that the actual number of wrecks posing a substantial 

pollution threat was much lower (107) due to the violent nature in which some ships sank and the 

structural reduction and demolition of those that were navigational hazards. The resources at risk 

assessments based on the pollution modeling further narrowed the list. NOAA developed a total of 87 risk 

assessment packages for consideration by U.S. Coast Guard Federal On-Scene Coordinators (FOSCs), 

RRTs, and Area Committees. Based on vessel contents, condition, environmental sensitivity , and other 

factors, NOAA has determined that 6 vessels are high priority for a Most Probable (10%) discharge, and 

36 are high priority for a Worst Case Discharge (Table ES-1). 

 
Table ES-1: Number of vessels in each priority category for the 87 priority wrecks for the Worst Case and Most 

Probable Discharge volumes. 

Category Rank No. Wrecks for Worst Case Discharge No. Wrecks for Most Probable Discharge 

High Priority 36 6 

Medium Priority 40 36 

Low Priority 11 45 

 

Most of these wrecks have not been surveyed for pollution potential; in some cases, little is known about 

their current condition. It is possible that some vessels that were removed from the list may prove to be 

pollution hazards. For example, if archival research suggested a vessel had been salvaged or destroyed 

and would no longer have any structural integrity, it was removed from the list. However, it is necessary 

to use the best information available to focus limited resources on the highest priority threats. 

 

To prioritize which vessels are candidates for further evaluation, NOAA used a series of vessel-related 

risk factors based on current knowledge and best professional judgment to assess physical integrity and 

pollution potential as well as other factors that may impact potential removal operations if such operations 

were undertaken. The pollution potential factors were: 1) total oil volume potentially onboard as cargo 

and bunker fuels; 2) oil type; 3) if the wreck was reported to have been cleared as a hazard to navigation 

or demolished; 4) if significant amount of oil was lost during the casualty; and 5) the nature of the 

casualty that would reduce the amount of oil onboard, such as multiple torpedoes or structural breakup. 

The factors that may impact potential operations were: 1) wreck orientation on the seafloor; 2) depth; 3) 

visual or remote sensing confirmation of the site conditions; 4) if other hazardous materials were onboard; 

5) if munitions were onboard; and 6) if the wreck is of historic significance and will require appropriate 

actions to be taken under the National Historic Preservation Act and the Sunken Military Craft Act. Each 

factor was also assigned a data quality rating. At the end of the evaluation, each vessel was given an 

overall vessel risk score of High, Medium, or Low. After this third level of screening, 87 wrecks 
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remained on the priority list (shown in Figure ES-2) as vessels scored low were screened out. Appendix A 

lists the 486 wrecks removed from the priority list and a short statement on the basis for removal. 

 

 
Figure ES-2: The locations of the 87 priority wrecks addressed in this report. 
 

The next step was to use probabilistic computer models to assess the potential ecological and socio-

economic impacts if there was an oil release. Because the amount of oil on board at the time of departure 

from port is unknown for most vessels, they were assumed to have full bunkers and cargo. In the few 

instances where fuel consumption rates were known before the environmental models were generated, the 

total bunker volumes were reduced to take into account the amount of fuel likely burned during the 

voyage. In most instances, however, this information was not known before the environmental models 

were generated, and the maximum bunker capacity was used to error on the conservative side. The 

models were run using five potential oil release scenarios (100, 50, 10, 1, and 0.1% of the known or 

estimated maximum total amount of oil onboard). 

 

Of the 87 priority vessels, 47 (54%) have unknown or unconfirmed locations; ñunconfirmedò locations 

includes vessels where divers have reported finding a ship but definitive identification of the shipwreck 

has not yet occurred. There are numerous instances of vessels being misidentified, particularly in areas 

where several vessels of similar size and age were lost. In these cases, the last known reported positions 


