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OUTLINE
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= 3 buckets:
= Data management
= Data tools
= Technology

= Caveats



DATA MANAGEMENT -
BALLAST WATER
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DATA MANAGEMENT -
BALLAST WATER: WEST COAST

Long history of collaboration among states

New discovery: Golden Mussel (Limnoperna fortunel) in 2024 in California; transport
along the coast is a concern

Fred Greaves for CalMatters



DATA MANAGEMENT -
BN.LAST WATER: MARINER
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A REGIONAL
APPROACH
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{@Atlantic Council INSIGHT EVENTS ACTV PODCASTS ISSUES REGIONS EXPERTS ABOUT  DONATE

sue Brief | June 1,2026

US-Caribbean maritime
cooperation: Why stronger ports,
supply chains, and security matter
now

By Maite Latorre Yerou and Patricia R. Francis



A REGIONAL
APPROACH

Cayman Compass 2021
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nature > scientific reports » articles > article

Article = Open access = Published: 10 November 2022
Transmission of stony coral tissue loss disease (SCTLD)

in simulated ballast water confirms the potential for
ship-born spread

Michael S. Studivan &, Michelle Baptist, Vanessa Molina, Scott Riley, Matthew First, Nash Soderberg,

Ewelina Rubin, Ashley Rossin, Daniel M. Holstein & lan C. Enochs

Scientific Reports 12, Article number: 19248 (2022) ‘ Cite this article

How mariners can help slow the spread of coral disease

March 3, 2025 | By LCDR Thomas Ashley, Office of Operating and Environmental Standards

To prevent SCTLD from moving into currently unaffected regions, the Coast Guard encourages
vessel owners and operators to familiarize themselves with emsti
[USCG: 33 CFR Part 151 and 46 CFR Part 162.060; EPA: 2013 Vessel General Permi i
as codified by the Vessel Incidental Discharge Act)] and ballast water management

recommendations in MSIB 07-19.

Vessel owners and operators are also encouraged to familiarize themselves witl§ biofouling

management and cleaning regulations and recommended practices (e.g., 33 CFR Fa
151.2050; EPA 2013 VGP Sec. 2.2.23).



DATA MANAGEMENT -
ENVIRONMENTAL COMPLIANCE

OCEAN GUARDIAN® - SUBSCRIPTION FOR SHIPS (Ft. Lauderdale, Florida)
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Automatic Identification System (AIS) == global requlatory database 9 bridge
>17,000 requlations (updated daily)
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Environmental Regulations | Port of Call - Checklists C  Vessel Documents

Air Emissions: EGCS Other

Air Emissions: EGCS Wash Water

Air Emissions: EGR Bleed Off Water

Air Emissions: Fuel Requirements

Air Emissions: Incinerator

Air Emissions: NOx

Air Emissions: Ozone Depleting Substances
Air Emissions: Shipboard Incineration
Ballast Water

Ballast Water: Ballast Water Exchange

Cargo

Cargo: Noxious Liquid Substances
Garbage

Garbage: Animal Carcasses
Garbage: Cargo Residue

Garbage: Cleaning Agents & Additives/Deckwater Washing

M 50- 100 NM Garbage: Comminuted Food Waste

|} :
..l U\{'(' W 12-25Nm Garbage: Noncomminuted Food Waste
\_,_é)’ﬂ_ 4 W z12Nm

W Baselines - 3NM Garbage: Other- See Detailed View

MISC: Carriage Ban

MISC: Other- See Detailed View

Oil: Other- See Detailed View




DATA MANAGEMENT -
ENVIRONMENTAL COMPLIANCE

Natural
Language
Processing
(NLP)

T T
Al AGENTS AND TOOLS Al FUTURE
In use now by Ocean Guardian®: Queries using “natural language processing”
network approach to reduce
search time (and token use) Ultra-specific queries can be answered: “Make a

graph of all ships in the last 6 months out of
compliance for scrubber washwater pH by 10%”



This approach could be used for ports’ environmental data

(internally, and on public dashboards)
Increasing efficiencies and allowing trends to be identified

Natural
Language
Processing
(NLP)

T T
Al AGENTS AND TOOLS Al FUTURE
In use now by Ocean Guardian®: Queries using “natural language processing”
network approach to reduce
search time (and token use) Ultra-specific queries can be answered: “Make a

graph of all ships in the last 6 months out of
compliance for scrubber washwater pH by 10%”



DATA TOOLS -
HOW TO CAPTURE PHYSICAL
OPERATIONS?

Standard operating procedures (SOPs):
Easy to capture for administrative tasks
How to capture knowledge, details, and processes for physical operations?

SenseilLab (Miami, Florida)

Expert in the field == Al-trained algorithm asking iterative questions 9
detailed, /iving standard



DATA TOOLS -

HOW TO CAPTURE PHYSICAL

OPERATIONS?

Real work becomes living SOP System

standards.

guidance, let me know which area is
compromised

I’'m your virtual assistand and I'm here
to help you document Standardad
Operating Procedures (SOPs) step by
step, capturing activities, tools, safety
requirements, and photos for each
workstation

PROPULSION SYSTEM

ELECTRICAL GRID
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Please select one option:

(@ CREATE SOP

(@ coacH soP

S TRAINING

Let’s capture how the issue is solved.
Show me what you do to fix it.

I've documented tt
becomes organiza
knowledge for fut '

Real-world environmental
example:

Fueling operations at a
dock: Check process, train



TECHNOLOGY -
CLEANING SHIPS' BIOFOULING
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TECHNOLOGY -
CLEANING SHIPS’ BIOFOULING

Autonomous robots

Clean biofouling (while the ship is underway,
at seq)

Collect geo-referenced inspection data —»
real-time “hull condition”
(to inform cleaning timing and frequency)

(Boston,
Massachusetts)




TECHNOLOGY -

IMAGING SHIPS' BIOFOULING
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Management of Biological Invasions (2021) Volume 12, Issue 3: 599-617

Rapid quantification of biofouling with an inexpensive, underwater camera
and image analysis

Matthew R. First'+, Scott C. Riley?, Kazi Aminul Islam?, Victoria Hill*, Jiang Li*, Richard C. Zimmerman*
and Lisa A. Drakes*



TECHNOLOGY -
IMAGING SHIPS' BIOFOULING

Regarding the potential power of Al in
biofouling imaging and data management:
“Al can tidy data that would take weeks to analyze”

—Abigail Robinson,

@)
MIMMWESHH Management of Biological Invasions (2021) Volume 12, Issue 3: 599-617

Rapid quantification of biofouling with an inexpensive, underwater camera
and image analysis

Matthew R. First'+, Scott C. Riley?, Kazi Aminul Islam?, Victoria Hill*, Jiang Li*, Richard C. Zimmerman*
and Lisa A. Drakes®



Al does not replace expertise — its
value comes from the intellectual
property, scientific understanding,
and operational expertise that
quide its application
— Trevor Tasker

CEO, ShipCarePro Biosecurity Ltd

North Saanich, Canada

Environmental requlations need to
be implemented in a globally
consistent manner

Technoloqgy approvals need to be
standardized and transparent



CONCLUSIONS

Photo: Claudio Schwartz

= Al and digitization are now used in environmental management

= Natural language processing is poised to change the way data are analyzed,
making the process more accessible
= (also, change will likely come with the integration of sensor arrays)

= Al tools must be maintained using human expertise, and the requlations they
are used to determine compliance with must be consistently implemented
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