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

coast. Many of these wrecks pose environmental threats because of the hazardous nature of their cargoes, 

presence of munitions, or bunker fuel oils left onboard. As these wrecks corrode and decay, they may 

release oil or hazardous materials. Although a few vessels, such as USS Arizona in Hawaii, are well-

publicized environmental 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.  

 

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. This project supports the U.S. Coast Guard and the Regional 

Response Teams as well as NOAA in prioritizing threats to coastal resources while at the same time 

assessing the historical and cultural significance of these nonrenewable cultural resources.  

 

The potential polluting shipwrecks were identified through searching a broad variety of historical sources. 

NOAA then worked with Research Planning, Inc., RPS ASA, and Environmental Research Consulting to 

conduct the modeling forecasts, and the ecological and environmental resources at risk assessments. 

 

Initial evaluations of shipwrecks located within American waters found that approximately 600-1,000 

wrecks could pose a substantial pollution threat based on their age, type and size. This includes vessels 

sunk after 1891 (when vessels began being converted to use oil as fuel), vessels built of steel or other 

durable material (wooden vessels have likely deteriorated), cargo vessels over 1,000 gross tons (smaller 

vessels would have limited cargo or bunker capacity), and any tank vessel.  

 

Additional ongoing research has revealed that 87 wrecks pose a potential pollution threat due to the 

violent nature in which some ships sank and the structural reduction and demolition of those that were 

navigational hazards. To further screen and prioritize these vessels, risk factors and scores have been 

applied to elements such as the amount of oil that could be on board and the potential ecological or 

environmental impact.  
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Executive Summary: Coimbra 
 

The tanker Coimbra, torpedoed and sunk during 

World War II off the coast of Long Island in 

1942, was identified as a potential pollution 

threat, thus a screening-level risk assessment was 

conducted. The different sections of this 

document summarize what is known about the 

Coimbra, the results of environmental impact 

modeling composed of different release scenarios, 

the ecological and socio-economic resources that 

would be at risk in the event of releases, the 

screening-level risk scoring results and overall 

risk assessment, and recommendations for 

assessment, monitoring, or remediation.  

 

The Coimbra is a particularly well-studied and 

visited wreck. In 1967, the U.S. Coast Guardôs 

Sunken Tanker Project Report determined that 

residual traces of the lubricating oil cargo remained 

in the tanks that were accessible to the divers. They 

wre not able to assess the condition or contents of any 

of the tanks that were sunken into the mud. In 1975, 

the Polytechnic Institute of New York estimated the 

remaining contents of the un-assessed tanks at 28,500 

bbl; this volume does not account for remaining 

bunkers. In 2009, recreational divers reported more 

oil than usual on the site. In 2009, at the request of 

the U.S. Coast Guard, NOAA obtained an accurate 

location and high-resolution sonar data of the wreck. 

During the survey, no oil was reported on the site. 

 

Based on this screening-level assessment, each vessel 

was assigned a summary score calculated using the 

seven risk criteria described in this report. For the 

Worst Case Discharge, Coimbra scores High with 16 

points; for the Most Probable Discharge (10% of the 

Worse Case volume), Coimbra scores Medium with 

12 points. Given these scores, NOAA recommends 

that this site be noted in Area Contingency Plans 

and be considered for further assessment to determine the vessel condition, amount of oil onboard, and 

feasibility of oil removal action. At a minimum an active monitoring program should be implemented. 

Outreach efforts with the technical and recreational dive community as well as commercial and 

recreational fishermen who frequent the area would help gain awareness of changes in the site.

Vessel Risk Factors Risk Score 

Pollution 
Potential 
Factors 

A1: Oil Volume (total bbl) 

Med 

A2: Oil Type 

B: Wreck Clearance 

C1: Burning of the Ship 

C2: Oil on Water 

D1: Nature of Casualty 

D2: Structural Breakup  

Archaeological 
Assessment 

Archaeological Assessment Not Scored 

Operational 
Factors 

Wreck Orientation 

Not Scored 

Depth 

Confirmation of Site Condition 

Other Hazardous Materials 

Munitions Onboard 

Gravesite (Civilian/Military) 

Historical Protection Eligibility  

  
WCD MP 

(10%) 

Ecological  
Resources 

3A: Water Column Resources Med Low 

3B: Water Surface Resources Med Low 

3C: Shore Resources Med Low 

Socio-
Economic 
Resources 

4A: Water Column Resources High High 

4B: Water Surface Resources High High 

4C: Shore Resources Med Low 

Summary Risk Scores  16 12 

The determination of each risk factor is explained in the 

document. This summary table is found on page 45. 
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SECTION 1: VESSEL BACKGROUND INFORMATION: REMEDIATION OF 

UNDERWATER LEGACY ENVIRONMENTAL THREATS (RULET) 

Vessel Particulars 

 
Official Name: Coimbra 

 

Official Number: 165498  

 

Vessel Type: Tanker 

 

Vessel Class: N/A 

 

Former Names: N/A 

 

Year Built: 1937 

 

Builder: Howaldts-Werke A.G., Kiel Builderôs Hull Number: 756 

 

Flag: British 

 

Owner at Loss: Socony-Vacuum Transportation Co. Ld. 

 

Controlled by: Unknown Chartered to: Unknown 

 

Operated by: Unknown 

 

Homeport: London 

 

Length: 422 feet Beam: 60 feet Depth: 32 feet 

 

Gross Tonnage: 6,768 Net Tonnage: 3976 

 

Hull Material: Steel Hull Fastenings: Riveted Powered by: Oil-fired steam 

 

Bunker Type: Heavy Fuel Oil (Bunker C) Bunker Capacity (bbl): Unknown 

 

Average Bunker Consumption (bbl) per 24 hours: Unknown 

 

Liquid Cargo Capacity (bbl): Unknown  Dry Cargo Capacity: Unknown 

 

Tank or Hold Description: Unknown, but Coimbraôs sister ship had eight main cargo tanks and four 

summer tanks 
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Casualty Information 

 

Port Departed: New York Destination Port: Unknown 

 

Date Departed: January 14, 1942 Date Lost: January 15, 1942 

 

Number of Days Sailing: 1 Cause of Sinking: Act of War (torpedoes) 

 

Latitude (DD): 40.4014 Longitude (DD): -72.3706 

 

Nautical Miles to Shore: 28.02 Nautical Miles to NMS: 154.11 

 

Nautical Miles to MPA: 0 Nautical Miles to Fisheries: Unknown 

 

Approximate Water Depth (Ft): 170 Bottom Type: Sand 

 

Is There a Wreck at This Location? Yes, wreck has been positively located and identified 

 

Wreck Orientation: Broken into three parts and resting on its starboard side, the bow is inverted 

 

Vessel Armament: One B.L. 4ò gun; one Holman Projector; two Hotchkiss .303 guns; four Lewis .303 

machine guns; one Ross rifle .303; two Walther 7.65 mm pistols  

 

Cargo Carried when Lost: Lubricating oil 

 

Cargo Oil Carri ed (bbl): Approximately 64,800 Cargo Oil Type: Unknown 

 

Probable Fuel Oil Remaining (bbl): Unknown, <10,000 Fuel Type: Heavy Fuel Oil (Bunker C) 

 

Total Oil Carried (bbl): <75,000  Dangerous Cargo or Munitions: Yes 

 

Munitions Carried: 53 rounds 4ò cordite charges; 40 rounds 4ò high-explosive shells; 5 rounds 4ò 

practice shells; 48 rounds 4ò percussion tubes; 32 bombs for Holman Projector; 4,600 rounds for machine 

guns; 40 rounds for pistols 

 

Demolished after Sinking: No Salvaged: No 

 

Cargo Lost: Yes, partially Reportedly Leaking: Yes 

 

Historically Significant: Yes Gravesite: Yes 

 

Salvage Owner: Not known if any 
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Wreck Location  

 
 Chart Number: 12300  

Casualty Narrative 

ñAt 09.41 hours on 15 Jan, 1942, the unescorted Coimbra (Master John Patrick Barnard) was hit by one 

G7e torpedo from U-123, which had spotted the lights of the tanker astern while the U-boat was 

proceeding eastbound following the southern shore of Long Island. The torpedo struck on the starboard 

side just aft of the superstructure. A huge towering explosion lit up the night sky and the cargo of oil 

quickly caught fire and spread across the water. Residents from the Hamptons on Long Island could see 

the fire at sea 27 miles away and alerted the authorities. At 09.59 hours, a coup de grâce hit the tanker 

underneath the funnel and her stern settled fast, striking the sea floor after five minutes. Like his previous 

victim, the Norness, the bow of the Coimbra was sticking out of the water. Hardegen commented: These 

are some pretty buoys we are leaving for the Yankees in the harbor approaches as replacement for the 

lightships. The tanker later sank completely. The master, 29 crew members, and six gunners were lost. 

Ten survivors, six of them wounded were rescued from the rough seas. Two crew members were picked 

up by USS Rowan (DD 405) and landed at Argentia, Newfoundland. The remaining survivors were 

rescued by another American destroyer and landed at St. Johns.ò 

--http://www.uboat.net:8080/allies/merchants/ships/1251.htm 

 

http://www.uboat.net:8080/allies/merchants/ships/1251.htm
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Figure 1-1 shows a photograph of the sinking of the Coimbra taken by the First Air Force at Mitchell 

Field, NY. 

 

 
Figure 1-1: LIFE Magazine article depicting the sinking of the tanker Coimbra (Source: National Archives, College 

Park, MD, Declassification Number NND968133. 

General Notes 

NOAA Automated Wreck and Obstruction Information System (AWOIS) Data: 

HISTORY 

NM4/42 

NM49/42  

 

DESCRIPTION- 

NO.310; TANKER, 6768 GT, SUNK 1/15/42 BY SUBMARINE; POS. ACCURACY 1-3 MILES; 

POS. LAT. 40-20-00N, LONG. 72-20-00W. NO.199; TKR 3976 NT, SUNK 1/15/42 AT LAT. 40-

22N, LONG. 72-20W. 

  

**** POLYTECNIC INSTITUTE OF NY--PROPOSAL FOR RECOVERY OF OIL, 1975; 

REPORTS WK. IN 3 SECTIONS, STERN HEELED AT 80 DEG, MIDSHIPS SECTION 

INCLINED AT 75 DEG TO PORT AND PARTIALLY BURIED, ...VESSEL 6798 GT, 433 FT L, 

33 FT D, BUILT 1937, OWNED BY SOCONY-VACUM COMPANY LTD.  

 

**** USCG, SUNKEN TANKER PROJECT REPORT, 1967--LOCATED AT POS.40-23-12N 72-

21-30W, DIVERS OBSERVE VESSEL IN 3 SECTIONS AT 182 FT DEPTH, METAL IN 

EXCELLENT CONDITION W/LITTLE DETERIORATION (CG POS. NOT CONSIDERED 
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RELIABLE DUE TO LARGE DIFFERENCES BETWEEN CG AND OTHER SOURCES OF PO. 

FOR OTHER WKS. IN REPORT. 1967 POS MAY BE BASED ON EARLIER AND LESS 

ACCURATE LORAN-C CHAR . LORAN C RATES PROVIDED BY MR. RICHARD TARACKA, 

GREENWICH, CT. POLICE DEPARTMENT, TEL NO 203-622-8020; 9960-X 262040, 9960-Y 

43576.3. (ENTERED MSM 4/90). 

 

TANKER, 6770 TONS; 433 FT. L, 60 FT. W, TORPEDOED 1/15/42 IN 180 FT. 

TANKER, 6786 TONS; TORPEDOED 1/15/42, IN 180 FT; PORT AND CENTER TANKS 

BELOW OCEAN FLOOR; DIVER INVEST.IN 1967 POS 40-22N, 72-20W. BUILT BY 

HOWALDJ SWERKE CO.OF GERMANY IN 1937; TANKER OWNED BY THE SOCONY 

VACUME OIL CO. LTD.; 423 FT. LONG, 60 FT. BEAM, DISPLACED 6768 GROSS TONS; HIT 

AMIDSHIPS BY A TORPEDO FROM THE U-123 ON JANUARY 15, 1942; FUEL CARGO 

EXPLODED INTO FLAMES AND SHIP WAS RIPPEDINTO THREE SECTIONS BEFORE 

SINKING; LOCATED 56 MILES SOUTHEAST OF JONES INLET IN 180 FT.; LORAN C 

RATES: 9960-26203.6, 9960-Y 43576.6. (ENTERED MSM 6/9). 

 

The Coimbra was resurveyed in November 2009 by the NOAA Office of Coast Survey 

ftp://ftp.ngdc.noaa.gov/pub/coast/F00001-F02000/F00584/DR/F00584.pdf 

 

 
Figure1-2: High-resolution multibeam bathymetry of the Coimbra wreck taken by the NOAA Ship Thomas Jefferson, 

11/10/2009. 
 

ftp://ftp.ngdc.noaa.gov/pub/coast/F00001-F02000/F00584/DR/F00584.pdf
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Figure1-3: Side scan sonar imagery of the Coimbra wreck taken by the NOAA Ship Thomas Jefferson, 11/10/2009. 

Wreck Condition/Salvage History 

From Brad Sheard's book Beyond Sportdivingð 

ñThe Coimbra lies on her starboard side under 180 feet of water. Her hull is broken at each of the 

torpedo impact points, forming three fairly intact sections. The shortest of the three pieces is the 

extreme stern, whose deck lies heeled over approximately 80 degrees to starboard. Part of the 

superstructure is still in place, including the stern gun that Lieutenant Hardegen made a note of in his 

war diary. Just forward of the stern section lies the midships piece of the wreck, intact to a point 

approximately 40 to 50 feet aft of the center island bridge. It lies inclined somewhat farther to 

starboard at an angle of about 100 degrees. Forward of this second break in the hull, the remainder of 

the ship runs intact all the way to her bow, which is now somewhat crumpled and twisted, and heeled 

over so far that it lies nearly upside down on the sandy bottom. 
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It is difficult to ascertain the condition of her internal tanks. In the extreme stern, her hull is but an 

empty shell. All the internal appointments of the crew's quarters have slid to the lower, starboard side 

of the wreck. Here, amidst a pile of rubble, divers have found her galley implements, including a few 

unbroken pieces of china bearing a small, blue flag emblazoned with a single letter "S". This 

apparently represents the initials of her owners, the Socony-Vacuum Company, Ltd. There were no 

oil tanks in this part of the ship. 

 

At both of the torpedo impact points, the oil tanks are open to the sea and empty. Between the hull 

breaks, little can be concluded about the presence or absence of oil inside. The exterior of the hull is 

in excellent condition, with no apparent breaches. Along the sand, several of her tank inspection 

hatches can be seen, bent and distorted by the weight of the ship's hull. While open to the sea, the 

hatches now lie at the bottom of the tank since the ship lies on her starboard side. This effectively 

blocks the escape route for the lighter-than-water oil. 

 

For now, the old tanker lies quietly on the ocean bottom, visited frequently by fishermen and 

occasionally by curious divers. Her location is clearly marked, however, by the thin slick of 

lubricating oil continuously oozing from her hull. No one knows exactly how much oil remains in her 

holds, or how long her heavy, steel hull will resist the relentless deterioration of the sea water in 

which she lies. Tragically, the Coimbra may someday make the headlines once again.ò 

Archeological Assessment 

The archaeological assessment provides additional primary source based documentation about the sinking 

of vessels. It also provides condition-based archaeological assessment of the wrecks when possible. It 

does not provide a risk-based score or definitively assess the pollution risk or lack thereof from these 

vessels, but includes additional information that could not be condensed into database form. 

 

Where the current condition of a shipwreck is not known, data from other archaeological studies of 

similar types of shipwrecks provide the means for brief explanations of what the shipwreck might look 

like and specifically, whether it is thought there is sufficient structural integrity to retain oil. This is more 

subjective than the Pollution Potential Tree and computer-generated resource at risk models, and as such 

provides an additional viewpoint to examine risk assessments and assess the threat posed by these 

shipwrecks. It also addresses questions of historical significance and the relevant historic preservation 

laws and regulations that will govern on-site assessments. 

 

In some cases where little additional historic information has been uncovered about the loss of a vessel, 

archaeological assessments cannot be made with any degree of certainty and were not prepared. For 

vessels with full archaeological assessments, NOAA archaeologists and contracted archivists have taken 

photographs of primary source documents from the National Archives that can be made available for 

future research or on-site activities. 

Assessment 

Coimbra is a shipwreck that has received much attention by environmentalists, U.S. Coast Guard, and 

various academic institutes since it was torpedoed by the German submarine U-123 on January 15, 1942. 

The wreck has been described as an environmental disaster waiting to happen and estimates of remaining 

cargo oil left onboard the wreck have been as high as 35,000 bbl (1,470,000 gallons) of lubricating oil, 
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not including bunkers. The more commonly accepted and used estimate still remains as high as 28,500 

bbl (1,197,000 gallons) of lubricating oil in eight cargo tanks, not including bunkers. The problem with 

these estimates, however, is that the studies they are based on are not easily accessible and were written as 

early as 1975. After more than three additional decades of leaking, it is unlikely that this amount of oil 

remains in the wreck. The estimate of 28,500 bbl of oil in eight intact cargo tanks appears to originate 

from a 1975 study written by the Polytechnic Institute of New York and referenced in a New York Times 

article written on November 30, 1975. Unfortunately, this study has not been located, so one is left to 

speculate as to which eight tanks the article refers. 

 

Since the 1967 U.S. Coast Guard ñSunken Tanker Project Reportò reported that the starboard tanks in the 

middle section were empty except for slight traces of oil and divers report the stern section where the 

bunker tanks were located is empty, the only tanks the study could reference would be the port side tanks 

the U.S. Coast Guard could not access in 1967, or the inverted tanks in the bow section. Since 1967, there 

is evidence to suggest the middle and aft sections of the wreck have rolled over. In fact, diver reports 

suggest that this transition likely occurred between 1987 when diver and author Dan Berg reported the 

wreck was listing to port (in an article written in his book Wreck Valley Vol. II, 1990) and 1991 when 

diver and author Brad Sheard reported the wreck was lying on its starboard side in his book Beyond 

Sportdiving. Today, divers report the decking on the wreck corroded away and the tank hatches from the 

middle section open to the sea, meaning the portside tanks are also likely empty or only contain residual 

oil since much of the oil would have escaped as the vessel rolled from its port side to its starboard side. 

Given these factors, it is likely that the article written by the Polytechnic Institute of New York refers to 

the tanks in the inverted bow section of the wreck. 

 

It is not known, however, if the eight tanks referenced meant the four main bow cargo tanks divided into 

port and starboard tanks by the oil tight centerline bulkhead, or if it meant the four main bow cargo tanks 

and the four bow summer tanks or a combination of the two. Given that each main tank could hold around 

3,571 bbl (150,000 gallons) of oil, any of the above scenarios would give about the same approximation 

of remaining oil as the Polytechnic Institute of New York came up with in 1975. It seems improbable, 

however, that this could be an accurate estimate given the violent nature in which the vessel sank. The 

captain of U-123, Reinhard Hardegen reported in his war diary that the tanker Coimbraôs bridge was on 

fire (a structure located over main cargo tanks three and four, and over port and starboard summer tanks 

number two). As Coimbra sank, the vesselôs stern struck the bottom, leaving the burning bow remaining 

above water from the foremast to the stem (the foremast was located above main cargo tanks one and two 

and above port and starboard summer tanks number one). The vesselôs bow remained like this well after 

daylight before it finally lost buoyancy and sank.  

 

Given the circumstances of the sinking and the violent nature of the torpedo attack, it is unlikely that any 

of the tanks on Coimbra escaped without some form of damage and some release of oil, so the exact 

amount of remaining oil cannot be determined with any degree of certainty.  

 

Should the vessel be assessed, it should be noted that this vessel is of historic significance and will require 

appropriate actions be taken under the National Historic Preservation Act (NHPA) and the Sunken 

Military Craft Act (SMCA) prior to any actions that could impact the integrity of the vessel. This vessel 
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may be eligible for listing on the National Register of Historic Places. The site is also considered a war 

grave and appropriate actions should be undertaken to minimize disturbance to the site. 

Background Information References 

Vessel Image Sources: National Archives, Washington, DC; National Archives, College Park, MD 

 

Construction Diagrams or Plans in RULET Database? No 

 

Text References:  

 

-Office of the Chief of Naval Operations 

1942 Tenth Fleet ASW Analysis & Stat. Section Series XIII. Report and Analyses of U. S. and Allied 

Merchant Shipping Losses 1941-1945 MS-19 - Nymphe, Records of the Office of the Chief of Naval 

Operations, Box 239, Record Group 38, National Archives at College Park, MD. 

 

-United States Coast Guard 

WWII Reports Concerning Merchant Vessels Sinking, 1938-2002 FOREIGN Ciltvairia to Denewood, 

Records of the United States Coast Guard, Entry P-2, Box 60, Record Group 26, National Archives 

Building, Washington, DC. 

 

Office of Operations Intelligence and Security Division Merchant Vessels Information Files, 1939-52 

Cockerel to Comatuga, Records of the United States Coast Guard, MLR A1 180, Box 36, Record Group 

26, National Archives Building, Washington, DC. 

 

-United States Coast Guard 

1967 Sunken Tanker Project Report. 

http://www.uscg.mil/history/docs/USCG_1967_Sunken_Tanker_Project_Report.pdf 

 

-New York Times 

1975 Oil Threat from Hulk off Fire I. is Studied. New York Times, Nov. 30, 1975. 

 

-http://www.uboat.net/allies/merchants/1251.htm 

 

-AWOIS database 

-Coast Survey 2009 field report 

 ftp://ftp.ngdc.noaa.gov/pub/coast/F00001-F02000/F00584/DR/F00584.pdf 

-NIMA database 

-Global Wrecks 

-http://njscuba.net/sites/site_coimbra.html 

Vessel Risk Factors 

In this section, the risk factors that are associated with the vessel are defined and then applied to the 

Coimbra based on the information available. These factors are reflected in the pollution potential risk 

assessment development by the U.S. Coast Guard Salvage Engineering Response Team (SERT) as a 

means to apply a salvage engineerôs perspective to the historical information gathered by NOAA. This 

analysis reflected in Figure 1-2 is simple and straightforward and, in combination with the accompanying 

archeological assessment, provides a picture of the wreck that is as complete as possible based on current 

knowledge and best professional judgment. This assessment does not take into consideration operational 

http://www.uscg.mil/history/docs/USCG_1967_Sunken_Tanker_Project_Report.pdf
http://www.uboat.net/allies/merchants/1251.htm
ftp://ftp.ngdc.noaa.gov/pub/coast/F00001-F02000/F00584/DR/F00584.pdf
http://njscuba.net/sites/site_coimbra.html
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constraints such as depth or unknown location, but rather attempts to provide a replicable and objective 

screening of the historical date for each vessel. SERT reviewed the general historical information 

available for the database as a whole and provided a stepwise analysis for an initial indication of 

Low/Medium/High values for each vessel. 

 

In some instances, nuances from the archeological assessment may provide additional input that will 

amend the score for Section 1. Where available, additional information that may have bearing on 

operational considerations for any assessment or remediation activities is provided. 

 

Each risk factor is characterized as High, Medium, or Low Risk or a category-appropriate equivalent such 

as No, Unknown, Yes, or Yes Partially. The risk categories correlate to the decision points reflected in 

Figure 1-2.  

 

Pollution Potential Tree 

 

 
Figure 1-2: U.S. Coast Guard Salvage Engineering Response Team (SERT) developed the above Pollution Potential 

Decision Tree.  
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Each of the risk factors also has a ñdata quality modifierò that reflects the completeness and reliability of 

the information on which the risk ranks were assigned. The quality of the information is evaluated with 

respect to the factors required for a reasonable preliminary risk assessment. The data quality modifier 

scale is: 

¶ High Data Quality: All or most pertinent information on wreck available to allow for thorough 

risk assessment and evaluation. The data quality is high and confirmed. 

¶ Medium Data Quality: Much information on wreck available, but some key factor data are 

missing or the data quality is questionable or not verified. Some additional research needed. 

¶ Low Data Quality: Significant issues exist with missing data on wreck that precludes making 

preliminary risk assessment, and/or the data quality is suspect. Significant additional research 

needed. 

 

In the following sections, the definition of low, medium, and high for each risk factor is provided. Also, 

the classification for the Coimbra is provided, both as text and as shading of the applicable degree of risk 

bullet. 

 

Pollution Potential Factors  

 

Risk Factor A1: Total Oil Volume 

The oil volume classifications correspond to the U.S. Coast Guard spill classifications: 

¶ Low Volume: Minor Spill  <240 bbl (10,000 gallons) 

¶ Medium Volume: Medium Spill  Ó240 ï 2,400 bbl (100,000 gallons) 

¶ High Volume: Major Spill  Ó2,400 bbl (Ó100,000 gallons) 

 

The oil volume risk classifications refer to the volume of the most-likely Worst Case Discharge from the 

vessel and are based on the amount of oil believed or confirmed to be on the vessel. 

 

The Coimbra is ranked as High Volume because, the best estimates of remaining oil suggests there are 

potentially 28,500 bbl of oil remaining onboard. Data quality is low because this estimate has not been 

confirmed through detailed analysis of the vessel or of oil remaining in the intact tanks and cannot 

accurately determine how much oil has been released through frequently reported leaks.  

 

The risk factor for volume also incorporates any reports or anecdotal evidence of actual leakage from the 

vessel or reports from divers of oil in the overheads, as opposed to potential leakage. This reflects the 

history of the vesselôs leakage. There are multiple reports of leakage from the Coimbra. 

 

Risk Factor A2: Oil Type 

The oil type(s) on board the wreck are classified only with regard to persistence, using the U.S. Coast 

Guard oil grouping
1
. (Toxicity is dealt with in the impact risk for the Resources at Risk classifications.) 

The three oil classifications are: 

                                                      
1 Group I Oil or Nonpersistent oil is defined as ña petroleum-based oil that, at the time of shipment, consists of hydrocarbon fractions: At least 
50% of which, by volume, distill at a temperature of 340°C (645°F); and at least 95% of which, by volume, distill at a temperature of 370°C 
(700ÁF).ò 
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¶ Low Risk: Group I Oils  ï non-persistent oil (e.g., gasoline) 

¶ Medium Risk: Group II ï III Oils  ï medium persistent oil (e.g., diesel, No. 2 fuel, light crude, 

medium crude) 

¶ High Risk: Group IV  ï high persistent oil (e.g., heavy crude oil, No. 6 fuel oil, Bunker C) 

 

The Coimbra is classified as Medium Risk because the cargo is lubricating oil, a Group II oil type. Data 

quality is high. 

 

Was the wreck demolished? 

 

Risk Factor B: Wreck Clearance 

This risk factor addresses whether or not the vessel was historically reported to have been demolished as a 

hazard to navigation or by other means such as depth charges or aerial bombs. This risk factor is based on 

historic records and does not take into account what a wreck site currently looks like. The risk categories 

are defined as: 

¶ Low Risk: The site was reported to have been entirely destroyed after the casualty. 

¶ Medium Risk:  The wreck was reported to have been partially cleared or demolished after the 

casualty 

¶ High Risk:  The wreck was not reported to have been cleared or demolished after the casualty. 

¶ Unknown: It is not known whether or not the wreck was cleared or demolished at the time of or 

after the casualty 

 

The Coimbra is classified as High Risk because there are no known historic accounts of the wreck being 

demolished as a hazard to navigation. Data quality is high. 

 

Was significant cargo or bunker lost during casualty? 

 

Risk Factor C1: Burning of the Ship 

This risk factor addresses any burning that is known to have occurred at the time of the vessel casualty 

and may have resulted in oil products being consumed or breaks in the hull or tanks that would have 

increased the potential for oil to escape from the shipwreck. The risk categories are: 

¶ Low Risk: Burned for multiple days 

¶ Medium Risk:  Burned for several hours 

¶ High Risk:  No burning reported at the time of the vessel casualty 

¶ Unknown: It is not known whether or not the vessel burned at the time of the casualty 

 

The Coimbra is classified as Medium Risk because the oil caught fire and burned for a short period of 

time. Data quality is high. 

 

                                                                                                                                                                           

 

 
Group II - Specific gravity less than 0.85 crude [API° >35.0] 
Group III - Specific gravity between 0.85 and less than .95 [APIÁ Ò35.0 and >17.5] 
Group IV - Specific gravity between 0.95 to and including 1.0 [APIÁ Ò17.5 and >10.0] 
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Risk Factor C2: Reported Oil on the Water 

This risk factor addresses reports of oil on the water at the time of the vessel casualty. The amount is 

relative and based on the number of available reports of the casualty. Seldom are the reports from trained 

observers so this is very subjective information. The risk categories are defined as: 

¶ Low Risk: Large amounts of oil reported on the water by multiple sources 

¶ Medium Risk:  Moderate to little oil reported on the water during or after the sinking event 

¶ High Risk:  No oil reported on the water  

¶ Unknown: It is not know whether or not there was oil on the water at the time of the casualty 

 

The Coimbra is classified as Medium Risk because the oil was reported to have spread across the water as 

it burned. Data quality is medium. 

 

Is the cargo area damaged? 

 

Risk Factor D1: Nature of the Casualty 

This risk factor addresses the means by which the vessel sank. The risk associated with each type of 

casualty is determined by the how violent the sinking event was and the factors that would contribute to 

increased initial damage or destruction of the vessel (which would lower the risk of oil, other cargo, or 

munitions remaining on board). The risk categories are:  

¶ Low Risk: Multiple Torpedo Detonations, Multiple Mines, Severe Explosion 

¶ Medium Risk:  Single Torpedo, Shellfire, Single Mine, Rupture of Hull, Breaking in Half, 

Grounding on Rocky Shoreline 

¶ High Risk:  Foul Weather, Grounding on Soft Bottom, Collision 

¶ Unknown: The cause of the loss of the vessel is not known 

 

The Coimbra is classified as Low Risk because there were two torpedo detonations and the vessel is 

broken into three sections. Data quality is high. 

 

Risk Factor D2: Structural Breakup 

This risk factor takes into account how many pieces the vessel broke into during the sinking event or 

since sinking. This factor addresses how likely it is that multiple components of a ship were broken apart 

including tanks, valves, and pipes. Experience has shown that even vessels broken in three large sections 

can still have significant pollutants on board if the sections still have some structural integrity. The risk 

categories are: 

¶ Low Risk: The vessel is broken into more than three pieces 

¶ Medium Risk:  The vessel is broken into two-three pieces 

¶ High Risk:  The vessel is not broken and remains as one contiguous piece 

¶ Unknown: It is currently not known whether or not the vessel broke apart at the time of loss or 

after sinking 

 

The Coimbra is classified as Medium Risk because it is broken into three pieces and the tanks around the 

breaks are open to the sea. Data quality is high. 
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Factors That May Impact Potential Operations  

 

Orientation (degrees) 

This factor addresses what may be known about the current orientation of the intact pieces of the wreck 

(with emphasis on those pieces where tanks are located) on the seafloor. For example, if the vessel turtled, 

not only may it have avoided demolition as a hazard to navigation, but it has a higher likelihood of 

retaining an oil cargo in the non-vented and more structurally robust bottom of the hull. 

 

The Coimbra is broken into three parts and resting on its starboard side, the bow is inverted. Data quality 

is high. 

 

Depth 

Depth information is provided where known. In many instances, depth will be an approximation based on 

charted depths at the last known locations.  

 

The Coimbra is 170 feet deep. Data quality is high. 

 

Visual or Remote Sensing Confirmation of Site Condition 

This factor takes into account what the physical status of wreck site as confirmed by remote sensing or 

other means such as ROV or diver observations and assesses its capability to retain a liquid cargo. This 

assesses whether or not the vessel was confirmed as entirely demolished as a hazard to navigation, or 

severely compromised by other means such as depth charges, aerial bombs, or structural collapse. 

 

Parts of the Coimbra are known to be intact and structurally sound. Recent remote sensing work by the 

NOAA Ship Thomas Jefferson confirms this information. Data quality is high. 

 

Other Hazardous (Non-Oil) Cargo on Board 

This factor addresses hazardous cargo other than oil that may be on board the vessel and could potentially 

be released, causing impacts to ecological and socio-economic resources at risk. 

 

There are no reports of hazardous materials onboard. Data quality is high. 

 

Munitions on Board 

This factor addresses hazardous cargo other than oil that may be on board the vessel and could potentially 

be released or detonated causing impacts to ecological and socio-economic resources at risk. 

 

The Coimbra had munitions for onboard weapons, one B.L. 4ò gun; one Holman Projector; two 

Hotchkiss .303 guns; four Lewis .303 machineguns; one Ross rifle .303; two Walther 7.65 mm pistols. 

Data quality is high. 

 

Vessel Pollution Potential Summary 
 

Table 1-1 summarizes the risk factor scores for the pollution potential and mitigating factors that would 

reduce the pollution potential for the Coimbra. Operational factors are listed but do not have a risk score. 
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Table 1-1: Summary matrix for the vessel risk factors for the Coimbra color-coded as red (high risk), yellow (medium 
risk), and green (low risk). 

Vessel Risk Factors 
Data 

Quality 
Score 

Comments 
Risk 
Score 

Pollution 
Potential Factors 

A1: Oil Volume (total bbl) Low 28,500 bbl, reported to be leaking 

Med 

A2: Oil Type High Cargo is lubricating oil, a Group III oil type 

B: Wreck Clearance High Vessel not reported as cleared 

C1: Burning of the Ship High Fire was reported 

C2: Oil on Water High 
Oil was reported on the water; amount is not 
known 

D1: Nature of Casualty High Two torpedo detonations 

D2: Structural Breakup  High The vessel is broken into three sections 

Archaeological 
Assessment 

Archaeological Assessment High 
Detailed sinking records and site assessments of 
this ship exist, assessment is believed to be very 
accurate 

Not 
Scored 

Operational 
Factors 

Wreck Orientation High 
Stern and amidships sections resting on starboard 
side, bow is inverted 

Not 
Scored 

Depth High 170 ft 

Visual or Remote Sensing 
Confirmation of Site Condition 

High 
Location is a popular technical diving and sport 
fishing site; NOAA conducted a survey in 2009 to 
locate the wreck and update the NOAA charts 

Other Hazardous Materials 
Onboard 

High No 

Munitions Onboard High Munitions for onboard weapons 

Gravesite (Civilian/Military) High Yes 

Historical Protection Eligibility 
(NHPA/SMCA) 

High NHPA and SMCA 
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SECTION 2: ENVIRONMENTAL IMPACT MODELING 

To help evaluate the potential transport and fates of releases from sunken wrecks, NOAA worked with 

RPS ASA to run a series of generalized computer model simulations of potential oil releases. The results 

are used to assess potential impacts to ecological and socio-economic resources, as described in Sections 

3 and 4. The modeling results are useful for this screening-level risk assessment; however, it should be 

noted that detailed site/vessel/and seasonally specific modeling would need to be conducted prior to any 

intervention on a specific wreck. 

 

Release Scenarios Used in the Modeling 

The potential volume of leakage at any point in time will tend to follow a probability distribution. Most 

discharges are likely to be relatively small, though there could be multiple such discharges. There is a 

lower probability of larger discharges, though these scenarios would cause the greatest damage. A Worst 

Case Discharge (WCD) would involve the release of all of the cargo oil and bunkers present on the 

vessel. In the case of the Coimbra this would be about 29,000 bbl based on current estimates of the 

amount of oil remaining onboard the wreck. 

 

The likeliest scenario of oil release from most sunken wrecks, including the Coimbra, is a small, episodic 

release that may be precipitated by disturbance of the vessel in storms. Each of these episodic releases 

may cause impacts and require a response. Episodic releases are modeled using 1% of the WCD. Another 

scenario is a very low chronic release, i.e., a relatively regular release of small amounts of oil that causes 

continuous oiling and impacts over the course of a long period of time. This type of release would likely 

be precipitated by corrosion of piping that allows oil to flow or bubble out at a slow, steady rate. Chronic 

releases are modeled using 0.1% of the WCD. 

 

The Most Probable scenario is premised on the release of all the oil from one tank. In the absence of 

information on the number and condition of the cargo or fuel tanks for all the wrecks being assessed, this 

scenario is modeled using 10% of the WCD. The Large scenario is loss of 50% of the WCD. The five 

major types of releases are summarized in Table 2-1. The actual type of release that occurs will  depend on 

the condition of the vessel, time factors, and disturbances to the wreck. Note that the episodic and chronic 

release scenarios represent a small release that is repeated many times, potentially repeating the same 

magnitude and type of impact(s) with each release. The actual impacts would depend on the 

environmental factors such as real-time and forecast winds and currents during each release and the 

types/quantities of ecological and socio-economic resources present. 

 

The model results here are based on running the RPS ASA Spill Impact Model Application Package 

(SIMAP) two hundred times for each of the five spill volumes shown in Table 2-1. The model randomly 

selects the date of the release, and corresponding environmental, wind, and ocean current information 

from a long-term wind and current database.  

 

When a spill occurs, the trajectory, fate, and effects of the oil will depend on environmental variables, 

such as the wind and current directions over the course of the oil release, as well as seasonal effects. The 

magnitude and nature of potential impacts to resources will also generally have a strong seasonal 

component (e.g., timing of bird migrations, turtle nesting periods, fishing seasons, and tourism seasons). 
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Table 2-1: Potential oil release scenario types for the Coimbra. 

Scenario Type 
Release per 

Episode 
Time Period Release Rate 

Relative 
Likelihood 

Response Tier 

Chronic  
(0.1% of WCD) 

29 bbl 
Fairly regular 
intervals or constant 

100 bbl over 
several days 

More likely Tier 1 

Episodic  
(1% of WCD) 

290 bbl Irregular intervals 
Over several 
hours or days 

Most Probable Tier 1-2 

Most Probable 
(10% of WCD) 

2,900 bbl One-time release 
Over several 
hours or days 

Most Probable Tier 2 

Large 
(50% of WCD) 

14,500 bbl One-time release 
Over several 
hours or days 

Less likely Tier 2-3 

Worst Case  29,000 bbl One-time release 
Over several 
hours or days 

Least likely Tier 3 

 

The modeling results represent 200 simulations for each spill volume with variations in spill trajectory 

based on winds and currents. The spectrum of the simulations gives a perspective on the variations in 

likely impact scenarios. Some resources will be impacted in nearly all cases; some resources may not be 

impacted unless the spill trajectory happens to go in that direction based on winds and currents at the time 

of the release and in its aftermath. 

 

For the large and WCD scenarios, the duration of the release was assumed to be 12 hours, envisioning a 

storm scenario where the wreck is damaged or broken up, and the model simulations were run for a 

period of 30 days. The releases were assumed to be from a depth between 2-3 meters above the sea floor, 

using the information known about the wreck location and depth. 

 

It is important to acknowledge that these scenarios are only for this screening-level assessment. Detailed 

site/vessel/and seasonally specific modeling would need to be conducted prior to any intervention on a 

specific wreck. 

 

Oil Type for Release 

The Coimbra contained a maximum of 28,500 bbl of lubricating oil (a Group II oil) as cargo and bunker 

fuel oil (a Group IV oil). Because the bulk of the oil likely remaining on board is lubricating oil, the oil 

spill model was run using light fuel oil. 

 

Oil Thickness Thresholds  

The model results are reported for different oil thickness thresholds, based on the amount of oil on the 

water surface or shoreline and the resources potentially at risk. Table 2-2 shows the terminology and 

thicknesses used in this report, for both oil thickness on water and the shoreline. For oil on the water 

surface, a thickness of 0.01 g/m
2
, which would appear as a barely visible sheen, was used as the threshold 

for socio-economic impacts because often fishing is prohibited in areas with any visible oil, to prevent 

contamination of fishing gear and catch. A thickness of 10 g/m
2
 was used as the threshold for ecological 

impacts, primarily due to impacts to birds, because that amount of oil has been observed to be enough to 

mortally impact birds and other wildlife. In reality, it is very unlikely that oil would be evenly distributed 

on the water surface. Spilled oil is always distributed patchily on the water surface in bands or tarballs 

with clean water in between. So, Table 2-2a shows the number of tarballs per acre on the water surface 

for these oil thickness thresholds, assuming that each tarball was a sphere that was 1 inch in diameter.  
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For oil stranded onshore, a thickness of 1 g/m
2
 was used as the threshold for socio-economic impacts 

because that amount of oil would conservatively trigger the need for shoreline cleanup on amenity 

beaches. A thickness of 100 g/m
2
 was used as the threshold for ecological impacts based on a synthesis of 

the literature showing that shoreline life has been affected by this degree of oiling.
2
 Because oil often 

strands onshore as tarballs, Table 2-2b shows the number of tarballs per m
2
 on the shoreline for these oil 

thickness thresholds, assuming that each tarball was a sphere that was 1 inch in diameter. 

 

Table 2-2a: Oil thickness thresholds used in calculating area of water impacted. Refer to Sections 3 and 4 for 
explanations of the thresholds for ecological and socio-economic resource impacts. 

Oil Description 
Sheen 

Appearance 
Approximate Sheen 

Thickness 
No. of 1 inch 

Tarballs 
Threshold/Risk Factor 

Oil Sheen Barely Visible 0.00001 mm 
0.01 
g/m2 

~5-6 tarballs 
per acre 

Socio-economic Impacts to Water 
Surface/Risk Factor 4B-1 and 2 

Heavy Oil Sheen Dark Colors 0.01 mm 10 g/m2 
~5,000-6,000 
tarballs per acre 

Ecological Impacts to Water Surface/ Risk 
Factor 3B-1 and 2 

 

Table 2-2b: Oil thickness thresholds used in calculating miles of shoreline impacted. Refer to Sections 3 and 4 for 
explanations of the thresholds for ecological and socio-economic resource impacts. 

Oil Description 
Oil 

Appearance 
Approximate Sheen 

Thickness 
No. of 1 inch 

Tarballs 
Threshold/Risk Factor 

Oil Sheen/Tarballs Dull Colors 0.001 mm 1 g/m2 
~0.12-0.14 
tarballs/m2 

Socio-economic Impacts to Shoreline 
Users/Risk Factor 4C-1 and 2 

Oil Slick/Tarballs Brown to Black 0.1 mm 100 g/m2 ~12-14 tarballs/m2 
Ecological Impacts to Shoreline 
Habitats/Risk Factor 3C-1 and 2 

 

 

Potential Impacts to the Water Column 

Impacts to the water column from an oil release from the Coimbra will be determined by the volume of 

leakage. Because oil from sunken vessels will be released at low pressures, the droplet sizes will be large 

enough for the oil to float to the surface. Therefore, impacts to water column resources will result from 

the natural dispersion of the floating oil slicks on the surface, which is limited to about the top 33 feet. 

The metric used for ranking impacts to the water column is the area of water surface in mi
2
 that has been 

contaminated by 1 part per billion (ppb) oil to a depth of 33 feet. At 1 ppb, there are likely to be impacts 

to sensitive organisms in the water column and potential tainting of seafood, so this concentration is used 

as a screening threshold for both the ecological and socio-economic risk factors for water column 

resource impacts. To assist planners in understanding the scale of potential impacts for different leakage 

volumes, a regression curve was generated for the water column volume oiled using the five volume 

scenarios, which is shown in Figure 2-1. Using this figure, the water column impacts can be estimated for 

any spill volume. 

 

                                                      
2 French, D., M. Reed, K. Jayko, S. Feng, H. Rines, S. Pavignano, T. Isaji, S. Puckett, A. Keller, F. W. French III, D. Gifford, J. 
McCue, G. Brown, E. MacDonald, J. Quirk, S. Natzke, R. Bishop, M. Welsh, M. Phillips and B.S. Ingram, 1996. The CERCLA 
type A natural resource damage assessment model for coastal and marine environments (NRDAM/CME), Technical 
Documentation, Vol. I - V. Office of Environmental Policy and Compliance, U.S. Dept. of the Interior, Washington, DC. 
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Figure 2-1: Regression curve for estimating the volume of water column at or above 1 ppb aromatics impacted as a 

function of spill volume for the Coimbra. 
 

Potential Water Surface Slick 

The slick size from an oil release from the Coimbra is a function of the quantity released. The estimated 

water surface coverage by a fresh slick (the total water surface area ñsweptò by oil over time) for the 

various scenarios is shown in Table 2-3, as the mean result of the 200 model runs. Note that this is an 

estimate of total water surface affected over a 30-day period. The slick will not be continuous but rather 

be broken and patchy due to the subsurface release of the oil. Surface expression is likely to be in the 

form of sheens, tarballs, and streamers. 

 

Table 2-3: Estimated slick area swept on water for oil release scenarios from the Coimbra. 

Scenario Type Oil Volume (bbl) 

Estimated Slick Area Swept 
Mean of All Models 

      0.01 g/m2                                  10 g/m2 

Chronic 29 629 mi2 46 mi2 

Episodic 290 2,340 mi2 200 mi2 

Most Probable 2,900 7,490 mi2 970 mi2 

Large 14,500 17,100 mi2 2,690 mi2 

Worst Case Discharge 29,000 24,000 mi2 4,400 mi2 

 

The location, size, shape, and spread of the oil slick(s) from an oil release from the Coimbra will depend 

on environmental conditions, including winds and currents, at the time of release and in its aftermath. The 

areas potentially affected by oil slicks, given that we cannot predict when the spill might occur and the 

range of possible wind and current conditions that might prevail after a release, are shown in Figure 2-2 

and Figure 2-3 using the Most Probable volume and the socio-economic and ecological thresholds.  
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Figure 2-2: Probability of surface oil (exceeding 0.01 g/m2) from the Most Probable spill of 2,900 bbl of light fuel oil 

from the Coimbra at the threshold for socio-economic resources at risk. 
 

 
Figure 2-3: Probability of surface oil (exceeding 10 g/m2) from the Most Probable spill of 2,900 bbl of light fuel oil 

from the Coimbra at the threshold for ecological resources at risk. 


