
AI and Digital Tools for Sustainable Port 
Development and Environmental Protection

Presentation By: Lisa Drake, PhD
OAS CIP
09 June 2026, Bridgetown

Drake Marine Environmental Services 
www.drakemes.com



OUTLINE

 3 buckets: 
 Data management 
 Data tools
 Technology

 Caveats
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DATA MANAGEMENT –
BALLAST WATER

EMSA



DATA MANAGEMENT –
BALLAST WATER: WEST COAST
Long history of collaboration among states

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

Fred Greaves for CalMatters



DATA MANAGEMENT –
BALLAST WATER: MARINER

US STATE OF 
OREGON –
MARINER 
DATABASE
Automatically
updated with ship 
arrivals from the 
Columbia River

Automate tasks 
(form compliance), 
increase efficiency, 
analyze data

Regional aspirations



A REGIONAL 
APPROACH 
MATTERS



A REGIONAL 
APPROACH 
MATTERS

Lafferty and Strona 2025

Cayman Compass 2021



DATA MANAGEMENT –
ENVIRONMENTAL COMPLIANCE

OCEAN GUARDIAN® - SUBSCRIPTION FOR SHIPS (Ft. Lauderdale, Florida)

Automatic Identification System (AIS)   global regulatory database        bridge

>17,000 regulations (updated daily) 
+ 









AI AGENTS AND TOOLS

In use now by Ocean Guardian®:
network approach to reduce 
search time (and token use)

DATA MANAGEMENT –
ENVIRONMENTAL COMPLIANCE

AI FUTURE

Queries using “natural language processing”

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%”



AI AGENTS AND TOOLS

In use now by Ocean Guardian®:
network approach to reduce 
search time (and token use)

DATA MANAGEMENT –
ENVIRONMENTAL COMPLIANCE

AI FUTURE

Queries using “natural language processing”

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



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?

Expert in the field        AI-trained algorithm asking iterative questions                     
detailed, living standard

+ 

SenseiLab (Miami, Florida)



DATA TOOLS –
HOW TO CAPTURE PHYSICAL 
OPERATIONS?

Real-world environmental 
example: 
Fueling operations at a 
dock: Check process, train



TECHNOLOGY –
CLEANING SHIPS’ BIOFOULING

Claudio Schwartz



TECHNOLOGY –
CLEANING SHIPS’ BIOFOULING
Autonomous robots

2

1
Clean biofouling (while the ship is underway, 
at sea)

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



(Boston, 
Massachusetts)



TECHNOLOGY –
IMAGINGSHIPS’ BIOFOULING



TECHNOLOGY –
IMAGINGSHIPS’ BIOFOULING

Regarding the potential power of AI in                                        
biofouling imaging and data management: 

“AI can tidy data that would take weeks to analyze” 
—Abigail Robinson, 

Chief Sustainability Officer, ECOsubsea
(Austevoll, Norway)



CAVEATS
AI does not replace expertise – its 
value comes from the intellectual 
property, scientific understanding, 
and operational expertise that 
guide its application

— Trevor Tasker
CEO, ShipCarePro Biosecurity Ltd

North Saanich, Canada

Environmental regulations need to 
be implemented in a globally 
consistent manner

Technology approvals need to be 
standardized and transparent



CONCLUSIONS

 AI 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)

 AI tools must be maintained using human expertise, and the regulations they 
are used to determine compliance with must be consistently implemented
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