


 

ANCHOR DISTANCE TO VESSEL AIS ANTENNA STUDY DCA22FM001 
SPECIALIST'S STUDY PG 2 OF 9 

TABLE OF CONTENTS 

A. ACCIDENT ........................................................................................................................ 3  

B. ANCHOR DISTANCE TO VESSEL AIS ANTENNA STUDY .......................................... 3 

C. OVERVIEW ........................................................................................................................ 3  

D. SUMMARY ........................................................................................................................ 4  

1.0 INFORMATION FOR STUDY........................................................................................... 5 

2.0 DETERMINATION OF RANGE OF ANCHOR DISTANCES ................................................... 6 

2.1 Accuracy and Assumptions ................................................................................ 7 

3.0 RESULTS ...................................................................................................................... 8 



 

ANCHOR DISTANCE TO VESSEL AIS ANTENNA STUDY DCA22FM001 
SPECIALIST'S STUDY PG 3 OF 9 

A. ACCIDENT  

Location: San Pedro Bay, California 
Date: October 1, 2021 
Time: 1610 Local Time 
 
Vessel 1: Containership Beijing 
Vessel 2: Containership MSC Danit 
 

On October 1, 2021, at 1610 local time, San Pedro Bay Pipeline controllers 
received the first of a series of leak detection system alarms for their subsea pipeline, 
which was in San Pedro Bay, 4.75 nautical miles off the coast of Huntington Beach, 
California. At 0604 on October 2, controllers shut down the pipeline. A pipeline 
contractor vessel crew visually confirmed a crude oil release at 0809, and the pipeline 
operator then initiated an oil spill response. 

B. ANCHOR DISTANCE TO VESSEL AIS ANTENNA STUDY 

Investigator Eric Stolzenberg 
 Office of Marine Safety 
 National Transportation Safety Board (NTSB) 
 

Investigator in Charge Andrew Ehlers 
 Office of Marine Safety 
 National Transportation Safety Board (NTSB) 
  

C. OVERVIEW 

A postaccident examination of the subsea pipeline found a leak along its top 
within a displaced section of the pipeline. Additionally, scarring from apparent 
anchor dragging was on the seafloor near the leak location. Investigators looked to 
identify vessels that could have dragged anchor and damaged the pipeline. The 
Coast Guard and NTSB reviewed automatic identification system (AIS) data for the 
area surrounding the damage location. The review identified two vessels that crossed 
the pipeline on January 25, 2021, near the damage location in a manner consistent 
with anchor dragging (within the timeframe between the last undamaged pipeline 
survey and the crude oil release). The containerships Beijing and MSC Danit were the 
vessels that potentially dragged their anchors. 

The location of the displaced pipeline was known from post-leak underwater 
multi-beam surveys, as was the pipeline’s original position. Underwater visual surveys 
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also determined the exact location of the leak along the pipe. Investigators sought to 
determine the range of possible positions of the vessels’ anchors relative to their 
respective AIS antenna positions and other references (centerline and bow). The AIS 
antennae were located aft of the bow above the bridge on each vessel. This study 
may allow for a future comparison of the potential anchor locations from examined 
vessels to the pipeline and bottom scarring at various historical vessel AIS antennae 
positions at the time the vessels dragged anchor. 

D. SUMMARY 

The results showed that a profile-only graphical analysis for the Beijing at a 
design draft of 13.0 meters, with 5 shots “on deck” and the anchor tending directly off 
the bow, and chain leads from 60o to a taut chain (no catenary) would result in 
distance range from the anchor to the AIS antenna from 354.4 meters (1,163 feet) to 
366.6 meters (1,203 feet) (see figure 1). Comparing this to an alternate 9.4-meter 
draft, rather than the design draft of 13.0 meters, would produce nearly similar 
distances—within about a meter or less (see figure 3). The estimates for 1.5 shots in 
the water, rather than 5 shots on deck, was about 4.0 meters greater for the 9.4-meter 
draft. 

 
For the analysis of the Beijing anchor tending 76°, using an overhead graphical 

analysis (figure 1), the results showed that the distances to the AIS antenna decreased 
per geometry and provided distances to the vessel centerline for additional future 
analysis. 

 
For the MSC Danit at a design draft of 14.0 meters, figure 2 shows that a 

profile-only graphical analysis with 8 shots “on deck,” and leads from 60o to a taut 
chain (no catenary), the distance from the anchor to the AIS antenna would range 
from 332.5 meters (1,091 feet) to 347.3 meters (1,139 feet). The minimum distances, 
at a 60o lead for 7 shots on deck, was 305.0 meters (1,001 feet), and for 6 shots on 
deck at 60o was 277.6 meters (911 feet). Comparing this to an alternate 11.2-meter 
draft, rather than the design draft of 14.0 meters, would produce nearly similar 
distances—less than 2.0 meters (see figure 4). 

 
Using the distances from the MSC Danit anchor to the vessel’s AIS antennae 

locations determined from the profile analysis, a scaled overhead graphical depiction 
of the vessels’ AIS position(s) (as the vessel may have swung about a fixed anchor and 
the hawse pipe) was produced. This could be used for further graphical analysis of 
the estimated vessel AIS position(s) from a fixed position (such as a pipeline or anchor 
position) on GIS or nautical charts (see figure 2). 
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 A shot, per nautical standard, was drawn as 90 feet (27.4 meters) of chain. 
(Matched vessel drawings of fitted anchor chain.) 

 The distance from the foredeck in front of the windlass, where a 
crewmember would note “shots on deck” was estimated from vessel anchor 
handling or outfitting drawings plans, as was distance of the anchor chain 
through the hawsepipe. This determined the amount of chain from the 
bottom of the hawsepipe to where it would be called “shots on deck.” 

 To establish a range of possible anchor positions as the vessel might surge 
or move in wind and seas at anchor, anchor leads were run from the bottom 
of the hawsepipe at four angles: 60o, 45o, 30o and taut (straight run to 
anchor at limit of reported shots payed out). 

 The catenaries for each lead were drawn with straight-line segments 
between each shot for simplicity. 

 The draft of the Beijing was chosen to be the design draft, as the AIS data 
draft appeared to be inaccurate. However, the AIS draft is shown, and 
anchor distances generated from the lighter draft are plotted for 
comparison. 

 Overhead (plan) views were developed for the MSC Danit and Beijing 
based on the distances to the various anchor positions determined from the 
profile graphical analysis directly ahead of the vessel bows. 

o Additionally, the MSC Danit had an overhead view of the arc of the 
vessel’s AIS position plotted based on fixing the various positions of 
the anchor directly ahead of the bow and rotating the vessel as if it 
were swinging around the fixed anchor and the hawespipe. 

o Additionally, the Beijing was modeled in overhead view (plan) with 
the anchor chain directly off the bow and at an angle of 76°, based 
on separate analysis by the NTSB estimating that at one point in the 
dragging sequence the vessel potentially dragged anchor with a 
course over ground of about 70° with a heading of 326°. An 
additional distance to the longitudinal centerline of the vessel at the 
location of the vessel’s hawsepipe was also determined. 

2.1 Accuracy and Assumptions 

The graphical analyses in Figures 1—4 are subject to two factors: accuracy and 
assumptions. 

 Accuracy of the inboard vessel profile drawings used (must be actual 
representation) 
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Figure 1. Beijing anchor leads with shot count, 13.0 meter draft (AutoCAD plot)
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Figure 2. MSC Danit anchor leads with shot count, 14.0 meter draft (AutoCAD plot)
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Figure 4. MSC Danit anchor leads with shot count, 11.2 meter draft (AutoCAD plot)
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