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"Greening the Fleet – UNOLS should explore how to 
make the present and future fleet more environmentally 
sustainable. New and existing technologies and practices 
should be used in the construction, operation, and 
recycling of research vessels and UNOLS should take a 
leadership role in promoting a green U.S. research fleet, as 
we move forward in developing the academic fleet." 

2010 UNOLS GOAL 
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GREEN	BOATS	AND	PORTS		
FOR	BLUE	WATERS	

	
A	Workshop	to	Promote	Environmental	

Sustainability	of	Boats	and	Ports	
April	8-9,	2014	





Supported	by	Peterson	Cat,	Port	of	Portland,	NOAA,	USGS,	USCG,	BOEM,	
NSF,	ONR	
	



2012-	



Objec5ve:	An	Assessment	of	Current	Technologies,	Designs	and	
PracOces	for	Environmentally	Sustainable	Research	Vessels	and	
Port	faciliOes	
	
Composi5on:		RepresentaOves	from	UNOLS	Council,	RVOC,	
RVTYEC,	FIC,	NSF,	Navy,	NOAA,	Marine	Architects	and	Naval	
Designers,	marine	scienOsts	and	the	private	sector	
	
Format:	1.5	days	workshop	with	invited	presentaOons	on	
various	aspects	of	green	ships	and	ports:	design,	technology,	
best	pracOces.	
	
Funding:	UNOLS,	NSF,	ONR,BOEM,	USGS,USCG		
	
Host	insOtuOons:	Duke	Univ.,	URI;	OSU	
	
Other:	11th	Hour	Racing,	Braemer	Energy,	UOlidata,	Peterson	
Cat,	Port	of	Portland	
	
	



Green	Boats	and	Ports	for	Blue	
Oceans	

OBJECTIVES	
	
1)	PromoOng	environmental	sustainability	within	UNOLS;	
	
2)	Development	of	guidelines	for	construcOon,	operaOon	and	recycling	of	vessels	
and	future	port	development;	
	
3)	Promote	environmental	awareness	on	UNOLS	ships	by	scienOsts;	
	
4)	Ocean	Class	and	Regional	Class	Vessel	ConstrucOon	
	

Ocean	sustainability:	Solu1ons	to	environmental	problems	
		
	



Creating a Green Fleet 
 

Life Cycle of a Vessel: 

1) Construction 

2) Operation 

3) Recycling 

Hornblower Yachts- San Francisco: Ferry Design 



Construction and Operation 
1) Hull and design 

2) Propulsion, fuel and lubricants 

3) Power systems 

4) Fluids; water and sewage 

5)  Interior: cabins, labs, galley and mess areas (Leadership in 
Energy and Environmental Design-LEED) 



Important	Topics	
	

•  Energy	Monitoring	and	ConservaOon	
•  Noise	PolluOon	
•  Compliance	
•  Recycling	
•  Emerging	Technologies	
•  Port	Sustainability	
•  CerOficaOon	
	



Peterson	Cat,	Port	of	
Portland,	NOAA,	USGS,	 	

	USCG,	BOEM	



WIND 

Solar Sailor: 
*Solar wings used as solar collectors and as sails 

http://www.solarsailor.com/ 



R/V	Tara	







Foss Marine, Seattle 
 

Carolyn Dorothy: First hybrid tugboat 





Mike	Gaffney	



The M/V Auriga Leader has 328 solar panels to provide power for the ship’s 
main electrical grid. (http://www.inhabitat.com/2009/07/06/auriga-leader-cargo-ship-gets-
power-from-solar-panels/) 

Power Systems 





BIOFUELS: Ethanol and Biodiesel 
Objective: convert Great Lakes vessels with petroleum-based fuels to 
renewable and environmentally friendly products 



Green	Boats	and	Ports	Findings	

5.	Development	of	environmental	classificaOon	system	similar	to	LEEDS	will	
be	helpful	(Environmental	Ship	Index,	Green	Marine)	
	
	
	
	



LEED Criteria Applied 
to Boat Building 

(From:	Peters,	M.,	
2009,	The	Large	Green	
Yacht,	Part	2,	
Professsional	
Boatbuilder,	#117,	
February/March,	
26-43.)	



 

Green Passport 
• IMO’s Guidelines on Ship Recycling (2003):  Green Passport- inventory of 
material in ship’s structure, systems, and equipment that may be hazardous to 
health and the environment 

• Maintained through the life of the ship 

• Green Passport can be used to formulate a safe and environmentally sound 
plan for decommissioning a ship 

• Raises awareness of hazardous material 

RECYCLING 

(RINA Green Star: ballast water; chemicals) 



Green	Boats	and	Ports	Findings	

5.	Development	of	environmental	classificaOon	system	similar	to	LEEDS	will	
be	helpful	(Environmental	Ship	Index,	Green	Marine)	
	
6.	Environmental	sustainability	of	UNOLS	support	faciliOes	should	be	
considered	in	parallel	with	ship	sustainability.	
	
	
	



 
 





 
The University of Rhode Island 

Narragansett Bay Campus 
 

The Ocean University Initiative 
 

Campus Master Plan  
 
 

                    
 
 
 



WHOI	LOSOS	

Image	courtesy	of	Ellenzweig	

RCRV-2	

Master	Plan	
Components	for	
a	Green	Campus	
	
10	year;	$285M	







Net	Energy	Feasibility	
Study:	Wet	labs	

Net	Energy	Feasibility	Study	



Green	Boats	and	Ports	Findings	

5.	Development	of	environmental	classificaOon	system	similar	to	LEEDS	will	
be	helpful	(Environmental	Ship	Index,	Green	Marine)	
	
6.	Environmental	sustainability	of	UNOLS	support	faciliOes	should	be	
considered	in	parallel	with	ship	sustainability.	
	
7.	Environmental	sustainability		can	be	enhanced	by	incorporaOng	both	
technological	innovaOon	and	aftude	changes	(green	culture)	amongst	ship	
operators	and	users.	
	
	









Greening	the	RCRV	Class	



R/V	Taani	





Regional	Class	Research	Vessel	Green	Ship	IniOaOves		
•  (hgp://ceoas.oregonstate.edu/ships/rcrv/)	

•  Hull	form	opOmizaOon	 	 	 	 	15%	reducOon	in	resistance	

•  Hull	coaOng-hard	coaOng 	 	 	 	No	biocide	toxin	release	

•  Variable	speed	generators 	 	 	 	5-15%	reducOon	in	fuel	

•  Efficient	motors 	 	 	 	 	 	3-10%	electrical	savings	

•  LED	lighOng	 	 	 	 	 	 	Lower	energy	use	

•  Waste	Heat	Recovery 	 	 	 	 	HVAC,	water	makers,	hot	water 	
	 	 	 	 	 		

•  Biological	MSD 	 	 	 	 	 	Clean	effluent	

•  Environmentally	acceptable	lubricants	 	Minimize	oil	discharge	

•  Minimize	underwater	radiated	noise 	 	Minimize	noise	polluOon	

•  EPA	Oer	4	engines 	 	 	 	 	Reduce	air	emissions	

•  Solid	waste	storage 	 	 	 	 	No	incinerator	air	emissions	
	



GREENING THE FLEET: FUTURE CONSIDERATIONS 
 
 
*Additional costs will be incurred to address or incorporate “green” 
solutions 
 
*Many of these expenses will be front-loaded: construction phase, but 
 
* Green technology may reduce operational costs during the lifetime of 
the vessel 
 
* Green solutions need to be customized for individual ships or missions 
 
 



Green Workshops 

Developing collaborations between UNOLS, ship operators, and 
the private sector has been and will be beneficial to the UNOLS 
fleet. 
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