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Appendix E – Marine Casualty Analysis 
 The Coast Guard reviewed its marine casualty database for the 2005 to 2016 timeframe and 
found numerous reportable marine casualties in the Bering Sea and adjacent areas. As the traffic volume 
in the study area is light, with a corresponding low number of marine casualties, the Coast Guard 
included data from an area of western Alaskan waters that is larger than the PARS study area in order to 
obtain a representative sample of the types of incidents that might occur. The vast majority of marine 
casualties involved commercial fishing vessels and mishaps leading to the injury of a member of the 
crew. The Coast Guard omitted accidents of this nature, as they are not preventable by ship routing 
measures. The enclosed list of marine casualties and subsequent analysis are from marine casualties 
meeting the following criteria: Occurred between 2005 and 2016, involved a commercial vessel other 
than a fishing vessel engaged in fishing, and did not involve an injury, controlled substance investigation, 
or other type of administrative investigation. The resulting list of 144 marine casualties revealed an 
accident history that the Coast Guard believes is representative of nearly any coastal environment with 
commercial vessel traffic.  

 The Coast Guard identified 38 incidents of reported commercial vessel groundings over this 10-
year period, representing 26% of the marine casualties determined to be relevant for the purpose of this 
study.  Most of these involved tug/barge traffic operating either in shallow, near shore environments or 
on river systems such as the Yukon, Kuskokwim and Naknek Rivers. This accident trend is normal and 
mirrors other parts of the country where vessel groundings are most common in shallow near coastal 
waters with reduced under keel clearances.  As noted elsewhere in this study, much of western Alaska’s 
Coastal waters have not been surveyed to modern standards.  The Coast Pilot for this region specifically 
addresses this issue by noting “…charts must not be relied upon to closely, especially near shore.” 

 Closer review of the 38 grounding incidents identified three vessel groundings directly 
attributed to incorrect charts. This does illustrate that charts based on unreliable hydrographic data are 
playing a role in vessel groundings, but it is difficult to quantify how much of a role it is playing without a 
baseline measure of groundings-per-transit.  There are however, two notable exceptions to the typical 
profile of a tug/barge/landing craft grounding in a near-shore or river environment that are particularly 
informative to this report. 

 Grounding #1 (Casualty # 132):  In July of 2015, a 9,300 gross ton research vessel with a draft of 
27 feet struck an incorrectly charted area of shoal water near Dutch Harbor, Alaska, sustaining a hull 
fracture approximately 39 inches long and two inches wide. No injuries or pollution was associated with 
this accident. The vessel had just begun a voyage from Dutch Harbor, AK intending to transit the Bering 
Strait and continue on to the Chukchi Sea to participate in Outer Continental Shelf (OCS) exploratory 
drilling.  The hydrographic survey information in the area of the grounding dated back to 1935.  A NOAA 
Coast Survey ship was able to investigate immediately.  While the chart showed shoal water with a least 
depth of 5 ¼ fathoms, or 31.5 feet, the actual depth was determined to be as little as 3 ¾ fathoms, or 
22.5 feet.   
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 The following figure illustrates how modern multi-beam hydrographic survey techniques can 
identify unknown hazards to navigation.   

 

Figure 13: Example of modern multi-beam survey report finding previously uncharted dangers to 
navigation. 

 

Grounding #2 (Casualty # 142): 

 In June of 2016, an oil tanker carrying refined petroleum products grounded approximately 10 
miles from shore, southeast of Nunivak Island, AK. This 598 foot long, 27,500 gross ton, double hulled 
tanker was carrying in excess of 11 million gallons of fuel, a combination of bunker fuel, #2 fuel oil, and 
gasoline. At the time of the grounding, the ship was drawing 10.4 meters, or 34.2 feet forward, and 11.5 
meters, or 37.3 feet aft.  Charted depths in the area showed 9 fathoms, or 54 feet. The vessel was 
transiting at a slow speed of about four nautical miles per hour and refloated on a rising tide shortly 
after the grounding occurred. No pollution or injuries were associated with this accident. The grounding 
was attributed the vessel striking an uncharted shoal. Hydrographic survey information in the area of 
the grounding is of unknown origin, possibly dating back to a time prior to the purchase of Alaska from 
Russia in 1867.  Single and double hulled oil tankers have been in use for many years to refuel foreign 
flagged, distant water fishing fleets operating in the western Bering Sea, but their use in lightering 
operations to transport fuel to western Alaska coastal communities is a relatively new development, 
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dating back to about 2012.  Prior to that time, the typical method of delivery was almost exclusively 
through use of US flagged tugs and tank barges. 

 These two grounding incidents are reflective of the type of risk that the Coast Guard believes 
ship routing measures can mitigate.  Identification of ship routing measures and investment in the form 
of modern hydrographic survey work will provide mariners with a more thorough understanding of the 
marine environment in which they operate and encourage vessel operators, where it is possible, to 
avoid areas that may have uncharted hazards.  It is notable that both of these groundings are recent, 
involved vessels that did not have a long history of operating in the Bering Sea region, and were engaged 
in types of maritime activity that has only recently emerged.  Any future significant increase in the 
number of vessels transiting the Bering Strait will include vessels with these same characteristics.  Thus, 
installing routing measures now might help prevent future similar mishaps. 

 The 60 incidents in which a vessel lost all or partial mobility represent over 41% of the identified 
marine casualties. In 27 of these incidents, representing 19% of the 144 casualties, vessels completely 
lost either propulsion or steering.  The exact causes vary widely but are usually the result of equipment 
failure to a vessel’s propulsion plant or ship control systems. Regardless of the exact nature, in cases of a 
complete loss of mobility, the result is the same. The vessel is no longer able to travel where intended 
and is subject to winds and currents. Given enough time, the vessel might eventually drift to shallow 
water and ground. In some areas of the Bering Sea, the consequences arising from a loss of mobility 
casualty leading to a vessel grounding can be more severe than in other areas, since in many areas 
vessel traffic is sparse and response resources may be too far away to offer successful towing or salvage 
assistance before a situation deteriorates. 

 Some countries have developed routing measures that include some amount of “standoff 
distance” from the coast in order to afford additional response time for loss of mobility events.  A good 
example of this in Arctic waters is off the North coast of Norway, where routing measures were installed 
for large ships (5,000 GT or larger) and tank ships to keep them further off the coast.  Norway’s routing 
measures intend to provide additional time before a vessel encounters shoal water in the event a 
navigational error took the ship off course, and provide additional time to respond to a loss of 
propulsion incident.  The Coast Guard took a similar approach in developing proposed routing measures 
that will keep ships further offshore in areas of particular environmental or navigational concern for the 
same reasons, while minimizing the overall increase in the length of the voyage. The preliminary 
orientation of the proposed two-way route maximizes this “stand-off” distances at the closest 
approaches to land at both King Island and Fairway Rock.  In both of these locations, the centerline of 
the two-way route is approximately 7.8 nautical miles away from each island, and the outer boundary of 
the two-way route is approximately 5.8 nautical miles away from the islands. 

  Four incidents (# 19, 86, 94, 135) involved either a tug colliding with its own barge or a 
collision between a tug/barge and a fishing vessel.  The Coast Guard believes incidents such as these are 
unlikely to occur within the proposed two-way route since existing traffic patterns for tug/barge traffic 
are closer to shore. Most tug/barge traffic is “destinational” in nature to deliver supplies to coastal 
communities, and the Coast Guard believes it is unlikely that tug and barge traffic will choose to follow a 
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route well offshore even if routing measures are established.  One incident (#53) involved vessels 
colliding while intentionally approaching to offload cargo.  This type of activity is also unlikely to occur 
near the location of the proposed route.   

 Casualties #13 and 27, while representing less than 2% of the marine casualties reviewed, do 
provide evidence that collisions between ships carrying cargo and fishing vessels do occur in western 
Alaska, albeit infrequently.  One must look much earlier into the accident history to find other useful 
examples.  On March 3, 2003, the fishing vessel Katrina Em and the 617’ containership Arkona Trader, 
both transiting Unimak Pass, were involved in a collision that significantly damaged the fishing vessel. In 
September of 1983, two Korean flagged freighters, the 551’ bulk carrier Pan Nova and the M/V Swibon 
were involved in a collision in Unimak Pass.  The collision occurred in the early morning hours before 
sunrise, but environmental conditions were good, with 10 knot winds, 2 foot seas, and 12 mile visibility. 
Response efforts rescued the crew of 26, but attempts to salvage the Pan Nova were unsuccessful and 
the ship ultimately sank due to damage resulting from the collision. While collisions occur with far less 
frequency than loss of maneuverability incidents, their consequences can be far more severe, with most 
damage occurring immediately, and subsequent damage due to fire, flooding and loss of vessel stability 
potentially occurring at an accelerated pace. 

 Since the proposed route crosses productive commercial fishing grounds in the southern Bering 
Sea, any future increase in traffic bound to or from the Bering Strait will result in increased interactions 
between fishing vessels and other large vessel traffic.  The Coast Guard believes the proposed two-way 
route in this area offers definite advantages to these vessel interactions.  Fishing vessels would know 
where to expect larger vessel traffic, which may be moving at much higher speeds than the other fishing 
vessels in the area.  Display of routing measure boundaries on nautical charts and electronic charting 
displays will allow vessels to quickly determine whether another vessel is following the two-way route or 
not. This, in turn, affords more time for vessels to coordinate passing arrangements in situations where 
risk of collision exists.  

 With specific consideration toward reducing the risk of vessel collisions, the Coast Guard did 
consider other possible routing measures, such as a traffic separation scheme that would include a 
traffic separation zone.  This type of measure would result in better separation of vessel traffic travelling 
in different directions, but it would limit the amount of sea room available for collision and ice 
avoidance.  In the areas where high densities of commercial fishing activity exist, the Coast Guard 
believes that in the near term, implementation of a Traffic Separation Scheme could actually increase 
the risk of collisions. The reason for this is that the Traffic Separation Scheme alters the responsibilities 
between vessels for avoiding collisions.  In a scenario with no routing measures, or in the case of a two-
way route, a commercial ship is obligated under COLREGS to avoid vessels that are actually fishing. In a 
scenario with a traffic separation scheme, fishing vessels are obliged to avoid impeding the passage of 
other vessels that are following the lane of a traffic separation scheme. Currently, and for the near 
future, there are far more fishing vessels operating in the area where the two-way route crosses the 
fishing grounds. Most of them do not expect to see vessels other than other fishing vessels, but they do 
expect that they will have the right of way under COLREGS when they are actively fishing in this area and 
encounter another vessel that is not also fishing. Implementing a traffic separation scheme can thus 
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create a scenario could create a situation where two vessels (one actively fishing, one following a traffic 
separations scheme lane) might both believe they have the right of way. In a future scenario, where use 
of the routing measure by vessel traffic bound to or from the Bering Strait becomes more frequent, this 
is less of a concern.   

 Detailed information on marine casualties follows: 
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Throughout the process of identifying the extent of flood hazards in a community, local engagement is critical.  
FEMA encourages citizens and local officials to get involved with the  process by providing local flooding history;   

information on Federal, state, and local investment in mitigation infrastructure; and activities in the community  
that may have changed the patterns of flooding (development, new roads, etc.). This guide was developed to  

help communities identify the inputs that will have the most impact and allow for the best use of local resources. 
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UNDERSTANDING THE INPUTS AND IMPACTS ON FLOOD HAZARD  
IDENTIFICATION IN YOUR COMMUNITY

DECISION  
MAKING 
 GUIDE

MODEL INPUTS AND THEIR IMPACTS WHEN ESTIMATING FLOOD HAZARDS1

Accurate flood hazard mapping is aided by better source data. The precision of the data used in flood modeling can sharply influence the resulting flood hazard depiction.  
This graphic shows several types of input data and when they may provide the best return on investment.
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2      Above numbers represent the recommended order in which to focus resources that provide the most impact to the floodplain width and flood depth using the least amount of resources,  
 thus providing a greater return on investment. For example, in hilly areas, a focus to obtain information on Bank-Channel-Bank Manning’s n data would be the best return on investment.  
 If a community had additional resources to spend after that, gathering data related to Assumed Manning’s n data would be the second best use of resources, and so on.
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