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Parties to the Investigation
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« HYPACK, a Xylem brand
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EPIC Marine Terminal
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Waymon Boyd at the EPIC Marine Terminal East Dock
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EPIC Marine Terminal Security Camera Video
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Initial Information

« August 21, 2020
« 8:02 a.m. Central daylight time
« Dredge Waymon Boyd

e Crew Injuries
e Four fatal
e SiX serious
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Damages

« TX219-$2.09 million
« Waymon Boyd - $9.48 million
» EPIC Facility -$120,000
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Exclusions

» Personnel experience and qualifications of the equipment operators
Fatigue

Distraction from cell phone use

Vessel mechanical and electrical systems failures

Environmental conditions

Leak detection systems on pipeline TX219

Pipeline operating history and operating pressure

Pipeline integrity

Transport of non-odorized propane in the pipeline

Pipeline depth of cover
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Safety Issues

» Operations
Engineering plans, GPS Accuracy, DREDGEPACK, Training

 Project Planning & Risk Assessment
Site Specific Safety Plan, Job Hazard Analysis, Safety Controls

 Pipeline Damage Prevention
One-Call, Pipeline Marking, Tolerance Zones
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Dredge Project Engineering Plans

EPIC Marine Terminal
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Dredge Project Engineering Plans

PROPOSED
EPIC SUP
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Dredge Project Engineering Plans

DREDGE LIMIT
COORDINATES

NORTHING (Y) EASTING (X)

| (M) | 1718729454 | 131735114 |
I [ (B) | 1718700470 |  1317539.39 |
rion Marine Group, annotated by NTSB .0._ 318474.89

| (D) | 17186942.66 1318723.35
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What We Found: Dredge Project Engineering Plans

» Plans for the EPIC dock project did not clearly reflect the
proximity of the pipeline to the full dredging area

« Schneider Engineering and Consulting did not have
specifications, quality control measures, or best practices for
including pipeline hazards and tolerance zones in engineering
plans and drawings

* What we propose:
* One recommendation to Orion Group Holdings
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DREDGEPACK Software
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Hazard Awareness

* Incorporation of accurate pipeline location data into dredging software
on board is a critical tool for avoiding pipeline strikes and other
potential hazards

 Orion had no written procedures requiring pipelines or other utilities be
entered into DREDGEPACK software

« Although location data was provided to the company, it was not
included in the DREDGEPACK dredge template used by the Waymon
Boyd

 Orion Marine Group did not have written policies or procedures for
planning dredging operations near pipelines
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What We Found: Hazard Awareness

 Orion Marine Group did not have adequate procedures to require that
pipelines be identified and included in DREDGEPACK

« Waymon Boyd's leverman was unaware how close he was operating
the cutterhead to the pipeline

« Written policies and procedures could have eliminated confusion about
the pipeline location and minimum tolerance distances

« WWhat we propose:
* One recommendation to Orion Group Holdings
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Dredging Operation Accuracy

« Leverman stated that he did not operate the cutterhead
outside the template

* Pipeline about 1" outside of dredge template

« Leverman reliant on DREDGEPACK for position of cutterhead l/ | '
relative to dredge template and any hazards '

« GPS accuracy: 1T meter (3.3 feet)

« Accuracy of cutterhead position relative to GPS antenna i

and depth dependent on manual/auto inputs Waymon Boyd e
« Display resolution accuracy and symbology

« ‘It's not scalpel surgery”
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What We Found: Dredging Operation Accuracy

» GPS margin of error alone could have put the cutterhead
within striking distance of the pipeline

» Probability of strike increased by other potential positional
errors

» Dredging area specified in engineering plans was too close to
pipeline TX219 for safe excavation using a cutterhead
dredge.
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EMERGENCY

ACT IMMEDIATELY IF A PIPELINE
STRIKE IS SUSPECTED

Pipeline Hazard Training SHUTDOWN.

COMMUNICATE - EVACUATE

If you recognize ANY signs of a pipeline leak,
follow these steps:

« Counsel for Dredging and Marine Construction Safety (CDMCS) A TT—
guidelines - recommended actions for a pipeline strike: e e of st v

« |Immediately stop all operations
« Shut down or minimize the use of all possible ignition sources
« Account for crewmembers and communicate the hazards to
them
« Evacuate the vessel, if needed
« Waymon Boyd crew not trained in recommended actions for
pipeline strike

« QOrion had no emergency procedures for pipeline strike

CDMCS checklist of recommended
procedures for pipeline strike
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What We Found: Pipeline Hazard Training

« Waymon Boyd crew lacked function-specific pipeline safety
training and emergency procedures that could have prepared
them to react quicker and more effectively to the pipeline
strike.

» Postaccident, Orion Marine Group instituted utilities
awareness training
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What We Found: Pipeline Hazard Training

32

« Dredging industry would benefit from training on utilities awareness
and emergency procedures in the event of a pipeline strike

« The circumstances of this accident also provide a number of lessons
learned

« The Coastal and Marine Operators’ (CAMO) Pipeline Industry Initiative
online training course could be enhanced by lessons learned from this
accident

« What we propose:
« One recommendation to Coastal and Marine Operators (CAMO)
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Project Planning

ERIC
« Had Pipelines identified in a survey
« Requested pipelines included in project drawings

Orion & Schneider
» Specified a dredging area too close to pipeline TX219

Enterprise
« Not included in project planning

« May have discovered that dredging area was too close to pipeline TX219 and
suggested safer alternatives

35 System Safety NTSB



Site-Specific Safety Plan (SSSP)

 Required by Orion’s Health Safety and Environmental (HSE)
policies manual

 Described as an emergency response plan
* Did not address pipelines, nor any site-specific risk

* Did not help manage risk
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Job Hazard Analysis (JHA)

« JHA required during “preplanning stage” — not completed
 Did not complete a risk assessment
 Risk not documented or understood

37 System Safety NTSB



Individual

Schneider Design Engineer

Orion Regional HSE Manager
Orion Project Manager

Orion Project Engineer

Waymon Boyd Dredge Captain
Waymon Boyd Deck Captain
Waymon Boyd Accident Leverman
Majority of Waymon Boyd Crew

Enterprise One-Call Technicians

System Safety

Understanding of Distance Between Dredge Area
and Pipelines

8-10 feet

Not aware of pipeline TX219
30 feet

60 feet

Instructed to remain 20 feet from pipelines
Instructed to remain 20 feet from pipelines
Not aware of pipeline TX219
Not aware of pipeline TX219

55 feet

Actual distance about 1 foot




Safety Controls

Effective controls
» Protect workers from workplace hazards
« Help avoid injuries, illnesses, and incidents

Hierarchy of controls to mitigate hazards
 Eliminate hazard > Engineering controls
« Engineering controls > Administrative controls

Engineering controls were available
 Establish tolerance zones around the pipelines

39 System Safety
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Proposed Bulkhead

Proposed Bulkhead
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What We Found: Risk Management

 Project planning and risk management were inadequate

» Failure to identify and mitigate the risk of a cutterhead impact
with pipeline TX219

» Critical that organizations have project planning steps that
support accurate risk assessment and proportionate
mitigation

* What we propose:

* One recommendation to Orion

11 System Safety NTSB
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One-Call Notification

» Connect excavators with affected utility operators
 Orion Marine Group one-call notification

« Two pipelines identified near project area

« No on-site plan review

* Incomplete and misleading dredging plans

44 Pipeline Operations NTSB



One-Call Communications

 Orion Marine Group project engineer misinterpreted drawings

 Project engineer communicated incorrect dredging
boundaries
 Dredging would be 60 feet from pipelines
 Dock platform (near shore) dredging already completed to grade
 “Shouldn’t be a need for concern’

45 Pipeline Operations NTSB



Misleading Dredging Plans
i

Boundary of berth/toe of slope

“Prism” understood by Enterprise
technician to be extent of dredging
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One-Call Closeout

» Believed pipeline TX219 would be clear of project

» Determined dredging boundary exceeded 50-foot limit for
mandatory marking
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Dredging Plan Analysis

| - Slope be
Accident pipeline breach df'edge
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What We Found: One-Call for Dredging Projects

* [naccurate communications and misinterpreted plans
* No pipeline markings or other protective measures

* Greater collaboration needed between pipeline and dredging
companies

* What we propose:

* One recommendation to Orion Marine Group
 Recommendations to PHMSA, CAMO, and CDMCS
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Pipeline Locating and Marking

 Pipeline was not marked for excavation damage avoidance
 Follow up marking request for dredge anchor avoidance
« Courtesy marked with widely-spaced cane poles
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Pipeline Marking Options

Accident Location

Marker Buoy

! - - f
Source: Orion Marine Group ; iy &/ Source: Enterprise Pr

Courtesy marking (pre-accident) Mandatory marking (post-accident)
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Dredge Area Pre-marking

» Pre-marking informs pipeline operator of proposed
excavation areas

» 1997 NTSB safety study: pre-marking helps prevent
excavation damage

» State regulations require pre-marking, but do not address
marine construction

* Pre-marking could have prompted mandatory pipeline
marking

52 Pipeline Operations NTSB



What We Found: Pipeline and Dredge Area Pre-marking

 Courtesy marking was not sufficient visual warning

 Project boundary pre-marking would provide visual
confirmation of pipeline encroachment

* What we propose:
« Recommendations to PHMSA, CAMO, and CDMCS

53 Pipeline Operations NTSB



Pipeline Tolerance Zones for Dredging

e Tolerance zones define areas where no mechanical
excavation should occur

» Regulated tolerance zones intended for land-based
excavation

 Best-practice tolerance zones developed by some companies
e Some pipeline companies request up to 500 feet
« Most dredging companies use 75 feet

54 Pipeline Operations NTSB



What We Found: Tolerance Zones for Dredging

* Inherent cutterhead location inaccuracies make regulated
tolerance zones inadequate for safe dredging

 Enterprise damage prevention program does not provide
sufficiently large tolerance zone

* What we propose:
* One recommendation to PHMSA
* One Recommendation to Enterprise Products

55 Pipeline Operations NTSB



gov

ntsb.

56



	Hazardous Liquid Pipeline Strike and Subsequent Explosion and Fire Aboard Dredging Vessel Waymon Boyd
	Virtual Board Meeting Staff Participants
	Virtual Board Meeting Staff Participants
	Accident Overview: Hazardous Liquid Pipeline Strike and Subsequent Explosion and Fire Aboard Dredging Vessel Waymon Boyd
	Staff Who Supported the Investigation
	Staff Who Produced Virtual Board Meeting
	Parties to the Investigation
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Waymon Boyd at the EPIC Marine Terminal East Dock
	Slide Number 14
	Initial Information
	Damages
	Exclusions
	Safety Issues
	Slide Number 19
	Nautical Operations
	Slide Number 21
	Slide Number 22
	Slide Number 23
	What We Found: Dredge Project Engineering Plans
	DREDGEPACK Software
	Hazard Awareness
	What We Found: Hazard Awareness
	Dredging Operation Accuracy
	What We Found: Dredging Operation Accuracy
	Pipeline Hazard Training
	What We Found: Pipeline Hazard Training
	What We Found: Pipeline Hazard Training
	Slide Number 33
	System Safety:�Project Planning & Risk Management
	Project Planning
	Site-Specific Safety Plan (SSSP)
	Job Hazard Analysis (JHA)
	Slide Number 38
	Safety Controls
	Slide Number 40
	What We Found: Risk Management
	Slide Number 42
	Pipeline:�Damage Prevention Safety Issues
	One-Call Notification
	One-Call Communications
	Slide Number 46
	One-Call Closeout
	Slide Number 48
	What We Found: One-Call for Dredging Projects
	Pipeline Locating and Marking
	Slide Number 51
	Dredge Area Pre-marking
	What We Found: Pipeline and Dredge Area Pre-marking
	Pipeline Tolerance Zones for Dredging
	What We Found: Tolerance Zones for Dredging
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59

