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Contact of Tank Vessel Bow Triumph with Pier

On September 5, 2022, about 1602 local time, the 600-foot-long tanker
Bow Triumph was transiting outbound on the Cooper River near Naval Weapons
Station, Joint Base Charleston, South Carolina, when the vessel struck Naval Weapons
Station Pier B." The vessel's bow sustained significant damage, and a 300-foot section
of the pier collapsed. No pollution or injuries were reported. Damage to the vessel
and pier was estimated at $29.5 million.

Figure 1. Bow Triumph underway before the contact. (Source: Odfjell Tankers)

'(a) In this report, all times are eastern daylight time, and all miles are nautical miles
(1.15 statute miles). (b) Visit ntsb.gov to find additional information in the public docket for this NTSB
investigation (case no. DCA22FMO040). Use the CAROL Query to search investigations.



https://www.ntsb.gov/
https://data.ntsb.gov/Docket/Forms/searchdocket
https://data.ntsb.gov/carol-main-public/basic-search
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Casualty type

Location

Date

Time

Persons on board
Injuries

Property damage
Environmental damage

Weather

Waterway information

Contact

Cooper River, north of Charleston, South Carolina
32°55.76' N, 79°56.25' W

September 5, 2022

1602 eastern daylight time
(coordinated universal time -4 hrs)

26

None

$2.5 million est. (vessel); $27 million est. (pier)
None

Visibility 10 mi, clear, winds north-northeast 5 kts, air temperature
81°F, water temperature 83°F

Channel, project depth 40 ft, tidal flood current about 1 kt

Figure 2. Area where the Bow Triumph contact with Pier B occurred, as indicated by a red X.
(Background source: Google Maps)
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1 Factual Information

1.1 Background

Owned by Goldex Fortune Ltd. and operated by Odfjell Management AS, the
Bow Triumph, built in 2015, was a 600-foot-long, Norway-flagged, steel-hulled, liquid
bulk cargo vessel (tanker). The vessel was double-hulled, meaning its cargo tanks
were within an inner watertight hull separated by ballast tanks or other spaces from
its outer hull. Double-hull construction is intended to minimize the chances of cargo
loss to the environment by providing protection from side or bottom damage. The
tanker was outfitted with a single rudder and a fixed-pitch, right-handed turning
propeller directly driven by a 14,521-hp, slow-speed diesel main engine.

Pier B was 966 feet long and at a 30° angle to the west bank of the
Cooper River. The pier consisted of a concrete deck supported by 20-inch concrete
jacketed steel H-piles. The pier extended to the edge of the channel, which measured
600 feet wide at Pier B and quickly narrowed to 550 feet downriver.

1.2 Event Sequence

On September 5, 2022, after having finished discharging cargo at the INEOS
Aromatics Terminal in Wando, South Carolina, the Bow Triumph prepared to depart.
A Charleston Branch Pilots Association (CBPA) pilot came aboard the vessel at 1518,
and the CBPA pilot and master conducted their exchange at 1520.% During the
exchange, the master informed the CBPA pilot that there were no deficiencies with
the vessel’s propulsion, machinery, steering, or navigation systems.

About 1528, the Bow Triumph got underway on the Cooper River with the
CBPA pilot, a docking pilot, and a crew of 24, en route to the Odfjell Terminal,
6.7 miles down the Cooper River, to discharge additional cargo. The docking pilot
and the tugs Jeffrey McAllister and Capt. Jim McAllister assisted in the undocking,
and then the docking pilot released the tugs. The vessel’s deepest draft was 27.6 feet
at the stern.

2 A master/pilot exchange is required at the start of pilot transits and includes discussion of the
vessel's navigational equipment, any limitations of maneuverability, available engine speeds, berthing
maneuvers, intended course and speed through the waterway, anticipated hazards along the route,
weather conditions, composition of the bridge team and deck crew both forward and aft including
bow lookout, and so on.




Contact of Tank Vessel Bow Triumph with Pier MIR-24-09

About 1541, after the vessel was off the dock and turned around for the
downriver transit, the CBPA pilot took the conn from the docking pilot. On the bridge
were the CBPA pilot, the docking pilot, the master, the officer of the watch (the
second officer), and a helmsman. Two crewmembers were standing by on the bow to
let go the anchors, if needed.

As they made their way down the Cooper River, the CBPA pilot conned the
vessel through two bends: first, a port turn at 1547, shortly after entering the Joint
Base Charleston Channel (referred to as the JBC Channel in US Army Corps of
Engineers documents), and then a starboard turn at 1553 onto Range D (see figures 2
and 3).2 After passing through the second bend, the pilot continued using rudder
commands to steer the ship toward the next bend, known as Shoal 4, a port turn onto
the stretch of the river containing Range C.

3 A range is a pair of stationary navigational markers used to indicate a safe passage for vessels
navigating through a channel. The range may consist of two lights or markers (or both) that are
separated in distance and elevation, so that when they are aligned, with one above the other, they
provide a bearing (course) to steer the vessel safely through the waterway.
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Figure 3. National Oceanic and Atmospheric Administration (NOAA) chart 11527, showing
the area of the Cooper River where the Bow Triumph would eventually strike Pier B.
(Background source: Rose Point)

According to the CBPA pilot, as the Bow Triumph approached the bend, he
maneuvered the vessel to the left side of the 650-foot-wide channel because he
expected to slide toward the outside of the bend, as the estimated 1-knot flood
current would push his vessel north when the bow entered the bend. The pilot
reduced speed from full to half ahead at 1558:05, dropping the propeller rpm, to
allow for a “kick” from the engines for the turn. He ordered port 20° rudder at

5
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1559:40 to begin the turn and to ensure “the rate of turn was significant and proper
to make this turn.” He told investigators, “The ship responded immediately to my port
20." He ordered port 10° rudder 9 seconds later.

The pilot ordered full ahead at 1600:11, increasing the propeller rom, and
rudder midships at 1600:14. After ordering the rudder to port 20° at 1600:22, he
noticed that the “rate of turn was not increasing” (see figure 4). The pilot ordered
increased port rudder orders at 1600:31 and 1600:58, and then a full Becker rudder
(the main rudder was at 45°, and the flap was at an angle of 90° to the ship's
centerline), at 1601:08.4

Between 1600:22 and 1601:24, as the vessel drew nearer the left bend, its
heading had only changed 2° to port and the vessel’s course over the ground
showed an increase of about 10° to port as it drew closer to the left bank. At 1601:24,
as the vessel was not turning as he expected it to, the pilot gave the order to drop
anchor. Less than 1 minute later, at 1602:20, the Bow Triumph's bow struck Pier B at a
90° angle (see figure 5).

4 A Becker rudder (a flap rudder) consists of a movable rudder with a trailing edge flap
activated by a mechanical linkage, producing a variable flap angle as a function of the rudder angle.
Aboard the Bow Triumph, the main rudder could achieve 45°, and the flap could move another 45°,
allowing a flap angle of 90° to the ship’s centerline.
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Figure 4. Position of the Bow Triumph (approximate scale) at 1600:22, based on automatic
identification system (AIS) data, about the time the pilot noticed that the rate of turn was not
increasing. Pilot order is from the vessel's voyage data recorder (VDR). Soundings (in feet)
were recorded during the September 6, 2022, Corps of Engineers survey.

A 300-foot section of the pier collapsed after it was struck by the Bow Triumph.
The pilot backed the Bow Triumph out from the debris with the assistance of the tugs
Capt. Jim McAllister and Jefferey McAllister and ordered the anchor hauled in (1 shot
of anchor chain).®> At 1616, the pilot began conning the ship downriver without tug
assistance. The vessel arrived at the Odfjell Terminal on the Cooper River at 1703.

5 After undocking the Bow Triumph at the INEOS Aromatics Terminal, the tugs
Capt. Jim McAllister and Jefferey McAllister had transited downriver ahead of the Bow Triumph to
assist docking at the Odfjell Terminal.
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Figure 5. Positions of the Bow Triumph (approximate scale) approaching Pier B at Naval
Weapons Station Charleston in the minutes leading up to the casualty, based on AIS data.
Pilot orders are from the vessel’'s VDR. Soundings (in feet) were recorded during the
September 6, 2022, Corps of Engineers survey.

1.3 Additional Information

The CBPA pilot, the Bow Triumph master, and other crewmembers on the
bridge did not express any concerns as the ship was approaching the bend. The
pilot, the Bow Triumph master, and bridge watchstanders told investigators that there
was no issue with the vessel’s steering. Investigators reviewed voyage data recorder
(VDR) data (audio and parametric) and found that the rudder matched orders given
by the pilot up to the moment of the contact with the pier.
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1.3.1 Damage

Damage to the Bow Triumph included a punctured bulbous bow and damage
to side shell, frames, and stringers in way of the forepeak ballast tank and the no.1
starboard ballast tank, which compromised the watertight integrity of the hull (see
figure 6). A September 7, 2022, diver survey report noted small areas on the keel,
port of the centerline, where there was no marine growth and the hull plate coating
(paint) was missing. The total cost of repairs was estimated at $2,459,570. The cost to
demolish and reconstruct the damaged portion of Pier B was estimated at more than
$27 million (see figure 7).

Figure 6. Bow Triumph at the Odfjell Terminal in Charleston on September 8, 2022, showing
damage to the vessel's starboard side. (Source: US Coast Guard)
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Figure 7. Pier B damage. Inset: Witness photograph taken shortly after the contact. (Sources:
Corps of Engineers, Jacob Wall [inset])

1.3.2 Bow Triumph Transit

The vessel's passage plan for the transit calculated a tide of 5.9 feet
(1.8 meters), the depth of water as 32 feet (9.7 meters), an underkeel clearance of
3 feet (0.9 meters), and a squat of 1.4 feet calculated at a speed of 6.7 knots.®

Automatic identification system (AlS) data from the pilot’s portable pilot unit
(PPU), the Bow Triumph's VDR, and the Coast Guard Navigation Center showed the
pilot navigated the Bow Triumph within the channel boundaries shown on electronic

¢ (a) Underkeel clearance is the vertical distance between the bottom of a vessel and the
seafloor or river bottom. (b) Squat effect is a factor experienced in shallow water (generally when the
waterway depth is less than twice the vessel’s draft), causing the ship’s bow or stern to trim lower
(increasing the draft). With a more restricted amount of water flowing beneath a ship, the water is
forced under the bow at a higher velocity, creating lower pressure and decreased buoyancy. Squat is a
function of ship speed over ground: the higher the speed the greater the squat effect.
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charts until the bow first exited the channel at 1559:55, about 15 seconds after he
started his turn and 2 minutes before the vessel contacted Pier B.”

AlS data of the Bow Triumph and 14 other vessels of similar size and draft that
departed from the INEOS Aromatics Terminal in the 12 months before the casualty
show that the Bow Triumph pilot attempted to pass the closest to the bend
(see figure 8).8 When asked about his trackline, the pilot told investigators that he did
not intend to cut the corner. He envisioned a gradual turn through the bend with the
flood tide pushing him toward the west bank as the bow entered Range C.

7 A PPU is a compact laptop computer or tablet with electronic navigation and charting
software that pilots use for navigation, in addition to the vessel’s own navigation equipment. PPUs are
normally equipped with an independent GPS antenna, as well as a plug that allows the unit to access
information from the ship’s installed systems, such as GPS and AlIS.

8 Additional information about these 14 vessels is available in the docket for this report.
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Figure 8. Tracklines of vessels of similar size to the Bow Triumph that departed from the
INEOS Aromatics Terminal within the 12 months before and including September 5, 2022,
plotted in the Cooper River near Joint Base Charleston. (Source: Coast Guard)
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1.3.3 Postcasualty Actions

Following the casualty, while the Bow Triumph was docked at the Odfjell
Terminal, Coast Guard personnel boarded the vessel and witnessed a test of the
ship’s steering gear. They found the steering gear in working order.

The vessel's classification society allowed the Bow Triumph to proceed directly
to a shipyard in Florida for permanent repairs after temporary repairs were made in
Charleston.

A day after the casualty, the Corps of Engineers conducted a multibeam depth
survey of Shoal 4 and the bend. The CBPA reviewed the postcasualty soundings
taken by the Corps of Engineers and then issued a reduction in maximum allowable
drafts to transit through Range D based on the sounding data. As a result of a request
by the CBPA, the Coast Guard placed a temporary buoy (72A) to mark the channel
edge (and shoaling in the area) in Range D and announced the action in its weekly
Notice to Mariners published on September 27, 2022. The Coast Guard removed
temporary buoy 72A after the area was dredged in November 2022.

On January 17, 2024, at the
request of the CBPA, the Coast Guard
permanently established Cooper River
lighted buoy 72A in the position where
the temporary buoy had been (see
figure 9). The January 17, 2024,

Notice to Mariners stated, "This
additional aid to navigation will ensure

commercial vessels can routinely transit SN -
this area in a safe manner.” Figure 9. Excerpt from NOAA chart

US5SC1LO, annotated by NTSB.

1.3.4 Personnel

The CBPA pilot began his apprenticeship with the CBPA in 1991, becoming a
pilotin 1994. He estimated piloting 10,000-12,000 ships in his career, including
500 vessels on the Cooper River upriver of Goose Creek. This was his first trip on the
Bow Triumph, but he had piloted vessels of the same class.

The Bow Triumph master held a certificate as a Master Mariner issued by the
Republic of the Philippines. He had been a mariner for 26 years—the last 25 years of
which were with the same employer—and he sailed as master the previous 3.5 years.
He joined the vessel for the third time on March 25, 2022, to serve as master. This was
his first time sailing in the port of Charleston.

13
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Following the casualty, the CBPA pilot, docking pilot, master, second officer,
helmsman, and the two crewmembers standing by the anchor submitted to alcohol
and other drug testing in accordance with Coast Guard regulations, and the results
were negative.

1.3.5 Waterway Information

The United States Coast Pilot states that the area that includes the JBC Channel
“require[s] constant dredging to maintain them at or near project depths, due to the
silting of [the] Cooper River.”? Routine maintenance dredging for the channel was
accomplished on a 15- to 20-month rotating cycle.

Limited commercial traffic used the JBC Channel. The INEOS Aromatics
Terminal was the only facility upriver of Pier B that could berth vessels the size of the
Bow Triumph. In the year before the casualty, only 15 vessels berthed at the INEOS
Aromatics Terminal.

The project depth of the JBC Channel in the area of the bend was 35 feet,
according to National Oceanic and Atmospheric Administration (NOAA) chart 11527
and the corresponding electronic chart. Because the JBC Channel is not a federal
channel, depths shown on charts were not regularly updated and had not been
updated since before 2011.

As stated in a 2019 dredging permit issued by the Corps of Engineers, Joint
Base Charleston maintained the JBC Channel to provide sufficient depth for safe
navigation and berthing of military vessels. The Corps of Engineers managed Joint
Base Charleston’s maintenance dredging and material placement program by
performing reimbursable work at Joint Base Charleston’s request. The dredging
permit authorized the area of Shoal 4 to be dredged to a depth of 40 feet. The most
recent dredging operations at Shoal 4 were completed on March 23, 2021, about
18 months before the casualty.

Data from the Corps of Engineers multibeam condition survey conducted a
day after the casualty (September 6, 2022) showed that silting in the area of Shoal 4
had reduced the depth by more than 10 feet in portions of the JBC Channel since it
was dredged in March 2021.

? NOAA, United States Coast Pilot 4, 55" Ed., Chapter 6, 249, last modified November 5, 2023,
CPB4 WEB.pdf (noaa.gov)
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Dredging operations at Shoal 4 were later completed on November 14, 2022;
the work had been scheduled under a maintenance dredging contract awarded
before the casualty, on July 20, 2022.

The Coast Pilot states, “There is ship traffic to and from the Amoco Terminal
(INEOS Aromatics Terminal) about 14 miles above the Battery, [and] ship movement
is subject to certain restrictions by the Pilots’ Association.”’ To determine those
restrictions in this area known for rapid shoaling, the CBPA used the depth at the
INEOS Aromatics Terminal facility, taken by facility employees, where a vessel would
dock; the Corps of Engineers depth data from surveys conducted for the JBC
Channel; and information noted by pilots taking vessels to the INEOS Aromatics
Terminal. On the casualty date, the vessel draft restriction imposed by the CBPA was
29.5 feet. Vessels calling on terminals farther upriver from the INEOS Aromatics
Terminal were limited to a 25-foot draft.

The Corps of Engineers approved the Pier B installation in a bend of the
Cooper River in 1953. Although no deep-draft commercial vessels were operating
north of Pier B at the time of the permit approval, US Navy vessels did operate in the
area upriver of Pier B, and the permit documents took into consideration that
deep-draft commercial vessels would someday operate upriver of Pier B. On the date
of the casualty, Pier B was no longer used for docking ships; it served as a
recreational facility for Joint Base Charleston, where authorized personnel were
allowed to fish.

1.3.6 Hydrographic Survey Data

Between dredging operations conducted in May 2019 and March 2021, the
Corps of Engineers conducted two multibeam surveys, on July 22, 2020, and
February 16, 2021. About 7 months passed between surveys, with surveys 13 and
20 months after the most-recent dredging. Following the March 2021 dredging
operations at Shoal 4, Joint Base Charleston requested the Corps of Engineers collect
more-frequent hydrographic surveys for a one-time shoaling study to determine if
dredging cycles could be extended to reduce long-term maintenance costs. In
addition, the Nuclear Power Training Unit, located upstream of Pier B on the Cooper
River, requested that the Corps of Engineers collect data for long-term planning of
nuclear submarine movements. As a result of these requests, the Corps of Engineers
conducted hydrographic surveys (single beam condition) on July 7, 2021; September
20, 2021; November 15, 2021; January 14, 2022; and May 3, 2022 (1.5 to 2 months

'"NOAA, 254.
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between each survey, with surveys ranging from 4 to 14 months after the most-recent
dredging).

The JBC Channel surveys were not available on the Corps of Engineers
Hydrographic Survey's website because the JBC Channel was not a federal channel
and was therefore not included in the Corps of Engineers navigation database. The
website includes links to charts with the latest sounding data for waterways that are
federal channels.

The CBPA pilot told investigators he was using the November 15, 2021, survey
data that was downloaded to his PPU. This was the most recent survey data the CBPA
had requested and received from the Corps of Engineers. Two additional surveys, as
part of the shoaling study, had been completed since November 15, 2021. Both the
November 15, 2021, survey and the May 3, 2022, survey (the last survey before the
casualty) showed that silting in the area near the east side of the JBC Channel
reduced depth by more than 10 feet since it was last dredged.

The CBPA executive director told investigators that he periodically contacted
the Corps of Engineers for the latest survey data for the JBC Channel. However,
because he did not know when surveys were scheduled and conducted, he did not
know when new, up-to-date survey data became available. Following the casualty, the
CBPA instituted a practice to contact the Corps of Engineers for the latest
JBC Channel survey every 6 months.

1.3.7 Hafnia Amessi

On January 14, 2024, the tanker Hafnia Amessi departed the INEOS Aromatics
Terminal, attempted to make the same turn at the bend, and also contacted Pier B. As
of the date of this report, the NTSB is investigating the Hafnia Amessi casualty and will
issue a report when the investigation is complete.

The Coast Guard Sector Charleston Captain of the Port is working with
stakeholders to determine appropriate long-term solutions, regulatory and/or
nonregulatory, to reduce the risk of casualties similar to the Bow Triumph's and
Hafnia Amessi's contacts with Pier B. In the interim, ships that are 10,000 gross tons or
more, or ships with a draft exceeding 25 feet, are to employ a tethered two-tug escort
while transiting the JBC Channel segment of Cooper River.
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2 Analysis

On September 5, 2022, about 1602 local time, while the tanker Bow Triumph
was transiting the JBC Channel on the Cooper River, the vessel attempted to turn to
port when navigating a bend in the river and struck a pier.

After making the right turn at 1553 onto Range D and transiting near the center
of the channel, the Bow Triumph pilot began to favor the left side of the channel as
the vessel approached the port turn (bend). The Bow Triumph bridge team and the
pilot told investigators the rudder had responded as ordered by the pilot as the
vessel approached the bend and that there was no issue with the vessel’s steering,
and the VDR showed that rudder response matched the pilot’s orders.

When the pilot maneuvered the Bow Triumph closer to the left bank while
approaching the turn, the vessel was susceptible to bank effect. Bank effect is
experienced by ships maneuvering in confined waters (e.g., close to a canal bank,
riverbank, or shoal). While making headway, water flow down the side of a ship
creates positive pressure forward of the pivot point and negative pressure aft. In a
channel, the resultant forces can attract a ship’s stern toward the bank (bank suction)
and yaw the bow away from the bank (bank cushion). Though bank effect is often
experienced in waterways with steeply sided banks, The Shiphandler’s Guide
explains: “To a ship running in shallow water, with adjacent but gently shelving mud
or sand banks, such as low-lying estuarial areas ... the effect can be far more insidious
and violent.”" Generally, the faster the ship sails, the greater the suction at the stern.

As it moved to the left side of the channel, the vessel traversed a section where
shoaling had reduced the depth by more than 10 feet from the project depth. The
Bow Triumph approached the turn running along the eastern (left) bank, and it had
relatively open water to starboard. With the open water to starboard, there would not
have been any opposing forces that offset the bank effect on the vessel’s port side. At
the same time that the pilot was attempting to turn the vessel to port, the bank effect
forces at the turn would have worked against the port turn by pushing the bow away
(to starboard) and pulling the stern of the Bow Triumph toward the bank.

Additionally, as the bow of the Bow Triumph emerged from the shadow of the
left bank, the roughly 1-knot current from the flood tide would have had an effect on
the submerged portion of the vessel's port bow—pushing it away from the bank and
further working against the attempted port turn.

" R. W. Rowe, The Shiphandler’s Guide, 2nd edition (London: The Nautical Institute, 2007), 59.
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All the other vessels of similar size and draft departing the INEOS Aromatics
Terminal in the previous 12 months approached the bend nearer the center of the
channel than the Bow Triumph did on its casualty transit, and all were able to safely

navigate the bend (see figure 8). Transiting in the center of the channel is prudent to
avoid the risks associated with bank effect.
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3 Conclusions

3.1 Probable Cause

The National Transportation Safety Board determines that the probable cause
of the contact of the Bow Triumph with Naval Weapons Station Pier B was the pilot's
decision to maneuver the vessel close to the left bank while approaching the turn
immediately before the pier, exposing the tanker to bank effect, which the pilot's
subsequent rudder and engine orders could not overcome.

3.2 Lessons Learned

Planning for Hydrodynamic Forces in Areas Subject to Shoaling

Hydrodynamic forces reduce rudder effectiveness (squat and shallow water
effect) and yaw the bow away from the closest bank and pull the stern in (bank effect).
Shoaling can reduce the water depth in shallow waters, such as channels, below
charted or expected, and therefore exacerbate the forces on a vessel. Bank effect can
have an undesired effect on vessels, even for the most experienced shiphandlers.
Pilots, masters, and other vessel operators should consider the risks in areas known
for shoaling when planning transits.
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Vessel Bow Triumph

Type Cargo, Liquid Bulk (Tanker)

Owner/Operator Goldex Fortune Ltd (Commercial)/Odfjell Management AS (Commercial)
Flag Norway

Port of registry Bergen, Norway

Year built 2015

Official number (US) N/A

IMO number 9669902

Classification society
Length (overall)
Breadth (max.)

Draft (casualty)

Tonnage

Lloyds Register

599.3 ft(182.7 m)

105.6 ft(32.2 m)

26.6 1t (8.1 m) forward / 27.6 ft (8.4 m) aft
30,521 GTITC

Engine power; manufacturer 1 x 14,521hp (10,680 kW); MAN B&W diesel engine

NTSB investigators worked closely with our counterparts from Coast Guard Sector Charleston

throughout this investigation.

The National Transportation Safety Board (NTSB) is an independent federal agency charged by
Congress with investigating every civil aviation accident in the United States and significant events in other
modes of transportation—railroad, transit, highway, marine, pipeline, and commercial space. We determine
the probable cause of the accidents and events we investigate, and issue safety recommendations aimed at
preventing future occurrences. In addition, we conduct transportation safety research studies and offer
information and other assistance to family members and survivors for any accident or event investigated by
the agency. We also serve as the appellate authority for enforcement actions involving aviation and mariner
certificates issued by the Federal Aviation Administration (FAA) and US Coast Guard, and we adjudicate
appeals of civil penalty actions taken by the FAA.

The NTSB does not assign fault or blame for an accident or incident; rather, as specified by NTSB
regulation, “accident/incident investigations are fact-finding proceedings with no formal issues and no
adverse parties ... and are not conducted for the purpose of determining the rights or liabilities of any
person” (Title 49 Code of Federal Regulations section 831.4). Assignment of fault or legal liability is not
relevant to the NTSB's statutory mission to improve transportation safety by investigating accidents and
incidents and issuing safety recommendations. In addition, statutory language prohibits the admission into
evidence or use of any part of an NTSB report related to an accident in a civil action for damages resulting
from a matter mentioned in the report (Title 49 United States Code section 1154(b)).

For more detailed background information on this report, visit the NTSB Case Analysis and
Reporting Online (CAROL) website and search for NTSB accident ID DCA22FM040. Recent publications are
available in their entirety on the NTSB website. Other information about available publications also may be
obtained from the website or by contacting—

National Transportation Safety Board
Records Management Division, CIO-40
490 L'Enfant Plaza, SW

Washington, DC 20594

(800) 877-6799 or (202) 314-6551
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https://data.ntsb.gov/carol-main-public/basic-search
https://data.ntsb.gov/carol-main-public/basic-search
http://www.ntsb.gov/
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