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The baseline assumptions and model input values listed in the following pages reflect the farm system design work of the ARPA-E MARINER teams, which include the authors of this paper, supported by Advanced Research Projects Agency-Energy (ARPA-E) Macroalgae Research Inspiring Novel Energy Resources (MARINER) award # DE-AR0000912 at the Marine Biological Laboratory, award # DE-AR0000915 at the Woods Hole Oceanographic Institution, and award # DE-AR0000911 at the University of Alaska. 


Supplementary table S1. Baseline assumptions for cool temperate farm

	Subsystem
	Component
	Parameter
	Units
	Baseline value

	
	
	
	
	


	Farm module

	
	Grow rope
	Length 
	m
	183

	
	
	Spacing 
	m
	0.75

	
	
	Cost 
	$ per m
	0.20

	
	
	Life 
	# harvests
	10

	
	Catenary
	Span
	m
	91.5

	
	
	Cost
	$ per m
	0.16

	
	
	Life
	years
	8

	
	Anchor
	# per module
	#
	8

	
	
	Life
	years
	20

	
	
	Cost
	$ per anchor
	300

	
	Mooring chain
	Length
	m per anchor
	15

	
	
	Cost
	$ per m
	0.92

	
	
	Life
	years
	20

	
	Mooring line
	Scope
	X:1
	3

	
	
	Cost
	$ per m
	0.11

	
	
	Life
	years
	10

	
	Framing lines
	Length
	m
	550

	
	
	Cost
	$ per m
	0.08

	
	
	Life
	years
	8

	
	Corner hardware
	# per module
	#
	4

	
	(spar buoy)
	Cost 
	$
	3,000

	
	
	Life
	years
	20

	
	Buoyancy
	Cost
	$
	800

	
	
	Life
	years
	10

	
	Installation (contract)
	Per module
	$
	2,500

	
	Maintenance
	Boat time/harvest
	hours
	12

	
	
	Materials
	$ per year
	2,000

	
	Removal (contract)
	Per module
	$
	1,000

	
	
	Scrap value
	$
	500

	Farm operations

	
	Vessel
	Capital cost
	$
	5,000,000

	
	
	Life
	years
	25

	
	
	Power plant
	kW installed
	500

	
	
	
	kW used on farm
	200

	
	
	Fuel cons.
	L h-1 per 100 kW
	20

	
	
	Diesel price
	$ per L
	0.60

	
	
	OPEX
	$ per hour
	5.00

	
	
	Crew
	#
	4 + 4

	
	
	Operating speed
	Knots
	7

	
	
	Biomass capacity
	wet tonnes
	200

	
	
	Biomass discharge
	tonnes per min
	5

	
	Crew
	Wages
	$/hour
	17.00

	
	
	
	Night work premium
	25%

	
	
	P&I insurance
	$/month/person
	500

	
	Harvesting gear
	Capital cost
	$ (installed)
	50,000

	
	
	Capacity
	# of grow lines
	5

	
	
	OPEX
	$ per hour
	1.00

	
	
	Life
	years
	15

	
	
	Harvest speed
	m s-1
	0.5

	
	Seeding gear
	Capital cost
	$ (installed)
	25,000

	
	
	Capacity
	# of grow lines
	5

	
	
	OPEX
	$ per hour
	0.50

	
	
	Life
	years
	15

	
	
	 speed
	m s-1
	0.5

	
	Working shifts
	Time between port calls
	days
	7

	
	
	Port call duration
	hours
	5

	
	
	Operating time
	hours per day
	22

	
	Transitions
	Between modules
	minutes
	10

	Biology

	
	Nursery
	Seed production
	$ per m total cost
	0.05

	
	Growout
	Time to harvest
	days
	180

	
	
	Planting window
	days
	45

	
	
	Harvest window
	days
	45

	
	Yield
	Wet biomass
	$ per m
	15

	
	
	Water content
	% wet weight
	80%

	Farm parameters

	
	Location
	Distance from shore base
	km
	75

	
	
	Water depth
	m
	50

	
	
	Current
	m s-1
	0.5

	
	
	Weather days
	days per week
	1

	
	Scale
	Farmed footprint
	ha
	1,000

	Overhead

	
	Staff
	Wages
	$ per hour
	25.00

	
	
	FTEs onshore
	#
	4

	
	Office
	Rent
	$ per year
	50,000

	
	Docks
	Rent
	$ per year
	10,000

	
	Utilities
	Annual cost
	$ per year
	20,000

	
	Insurance
	Annual cost
	$ per year
	100,000

	
	Miscellaneous
	Annual cost
	$ per year
	10,000







Supplementary table S2. Baseline assumptions for tropical farm

	Subsystem  
	Component
	Parameter 
	Units 
	Baseline value 

	
	
	
	
	

	Farm module

	
	Grow rope/net
	Length 
	m
	300

	
	
	Spacing 
	m
	1.00

	
	
	Cost 
	$ per m
	0.30

	
	
	Life 
	# harvests
	16

	
	Catenary
	Span
	m
	50

	
	
	Cost
	$ per m
	0.16

	
	
	Life
	years
	8

	
	Buoyancy
	Cost
	$ per module
	500

	
	
	Life
	years
	10

	
	Installation (contract)
	Per module
	$
	2,500

	
	Maintenance
	Boat time
	hours per year
	8

	
	
	Materials
	$ per year
	3,000

	
	Removal (contract)
	Per module
	$
	1,000

	
	
	Scrap value
	$
	500

	Farm array (5x4 modules)

	
	Dimensions 
	Growline axis
	# of modules
	5

	
	
	Catenary axis
	# of modules
	4

	
	Spacing
	Growline axis
	m between arrays
	100

	
	 
	Catenary axis
	m between arrays
	200

	
	Anchors
	# per 5x4 array
	#
	14

	
	
	Life
	years
	20

	
	
	Cost
	$ per anchor
	1,500

	
	Mooring chain
	Length
	m per anchor
	15

	
	
	Cost
	$ per m
	10.00

	
	
	Life
	years
	20

	
	Mooring line
	Scope
	x:1
	3

	
	
	Cost
	$ per m
	2.00

	
	
	Life
	years
	10

	
	Framing lines
	Length
	m
	8,700

	
	
	Cost
	$ per m
	0.30

	
	
	Life
	years
	8

	
	Corner hardware
	# per 5x4 array
	#
	30

	
	(spar buoys)
	Cost 
	$
	3,000

	
	
	Life
	years
	20

	Farm operations

	
	Vessel
	Capital cost
	$
	1,000,000

	
	
	Life
	years
	25

	
	
	Power plant
	kW installed
	300

	
	
	
	kW used on farm
	150

	
	
	Fuel cons.
	L h-1 per 100 kW
	20

	
	
	Diesel price
	$ per liter
	0.60

	
	
	OPEX
	$ per hour
	5.00

	
	
	Crew
	#
	4

	
	
	Operating speed
	knots
	15

	
	Crew
	Wages
	$ per hour
	17.00

	
	
	
	Night work premium
	25%

	
	
	P&I insurance
	$/month/person
	500

	
	Harvesting gear
	Capital cost
	$ (installed)
	7,000

	
	
	Capacity
	# of grow lines
	10

	
	
	OPEX
	$ per hour
	0.50

	
	
	Life
	years
	15

	
	
	Harvest speed
	m s-1
	0.5

	
	Planting gear
	Capital cost
	$ (installed)
	5,000

	
	
	Capacity
	# of grow lines
	5

	
	
	OPEX
	$ per hour
	0.20

	
	
	Life
	years
	15

	
	
	Planting speed
	m s-1
	0.5

	
	Working shifts
	Operating time
	hours/day
	16

	
	Transitions
	Between lines/ modules
	minutes
	10

	
	Logistics
	Crew shuttle
	$/person per km
	0.10

	
	
	Supply shuttle
	$/tonne to farm
	10

	
	Harvest aggregation
	Drone tug (DT)
	$ capital cost
	100,000

	
	
	DT fuel cons.
	L h-1
	5

	
	
	DT OPEX
	$ per hour
	1

	
	
	DT life
	years
	10

	
	
	DT towing speed
	m s-1 full bag
	1.0

	
	
	
	m s-1 empty bag
	2.0

	
	
	Harvest bag
	Ccpacity m3
	100

	
	
	
	$ cost
	5,000

	
	
	
	life years
	1

	
	
	Harvest slurry
	% water
	50%

	Biology

	
	Nursery
	Seed production
	$ per m total cost
	0.01

	
	Planting
	Biomass
	wet kg m-1
	0.5

	
	Growout
	Time to harvest
	weeks
	9

	
	Yield
	Biomass
	wet kg m-1
	5.5

	
	
	Water content
	% wet weight
	86%

	Farm parameters

	
	Location
	Distance from shore base
	km
	75

	
	
	Water depth
	m
	50

	
	
	Current
	m s-1
	0.5

	
	
	Weather days
	days per year
	30

	
	Scale
	Farmed footprint
	ha
	1,000

	Overhead

	
	Staff
	Wages
	$ per hour
	25.00

	
	
	FTEs onshore
	#
	4

	
	Office
	Rent
	$ per year
	20,000

	
	Docks
	Rent
	$ per year
	10,000

	
	Utilities
	Annual cost
	$ per year
	5,000

	
	Insurance
	Annual cost
	$ per year
	100,000

	
	Miscellaneous
	Annual cost
	$ per year
	10,000
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Subsystem  Component  Parameter  Units  Baseline  value  

     

Farm module  

 Grow rope  Length   m  183  

  Spacing   m  0.75  

  Cost   $ per m  0.20  

  Life   # harvests  10  

 Catenary  Span  m  91.5  

  Cost  $ per m  0.16  

  Life  years  8  

 Anchor  #  per module  #  8  

  Life  years  20  

  Cost  $ per anchor  300  

 Mooring chain  Length  m per anchor  15  

  Cost  $ per m  0.92  

  Life  years  20  

 Mooring line  Scope  X:1  3  

  Cost  $ per m  0.11  

  Life  years  10  

 Framing lines  Length  m  550  

  Cost  $ per m  0.08  

  Life  years  8  

 Corner hardware  # per module  #  4  

 (spar buoy)  Cost   $  3,000  

  Life  years  20  

 Buoyancy  Cost  $  800  

  Life  years  10  

