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=] INTRODUCTION RESULTS

* As global demand for food and energy increases, there is growing interest in co-locating 40-000°NR Eiehfarming Suitability Score R M| Figure 3 shows the Kanpachi suitability map.

_ High
offshore renewable energy systems with aquaculture. : Low While study sites are not in the absolute highest-

* Co-location seeks to optimize the use of ocean resources by simultaneously supporting 35.000°N scoring zones, they are located in highly

renewable power generation and fish production, as it reduces lifecycle costs and favorable areas, especially around Puerto Rico
)

minimizes spatial conflicts.

30.000°N and parts of the Gulf, indicating strong potential

 Co-location research has primarily focused on wave and wind energy, with OTEC for offshore aquaculture

remaining relatively underexplored.
25.000°N

Figure 4 and 5 present the spatial distribution of

 Recent techno-economic studies on OTEC-supported aquaculture indicate that while average OTEC net output power across the study

small-scale systems (in the hundreds of kW) are not cost-competitive with conventional

;
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, _ . 20.000°N | - . regions, overlaid with key regulatory and
diesel generators, larger OTEC systems (=1 MW) can achieve a levelized cost of energy i - j, , ﬁ ? :
"

: : . : : logistical traints.
(LCOE) comparable to or lower than diesel, making them viable for integration [1]. OglIstiCal constraints

B LT * The Florida Straits exhibit the lowest OTEC co-
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’ Thls StUdy alms to explore the pOtentIal for CO-Iocatlng OTEC SyStemS Wlth OffShore ID.UGD"W 105.000°W 100.000°W 95.000°W 50.000°W 85.000°W 80.000°W 75.000°W 70.000°W 65.0(]0“ | d h f
: : : - : : : - : L : ocation index. This area poses significant
aquaculture, addressing a research gap by incorporating OTEC-specific spatial, technical, Figure 3. Fish farming suitability map for the study region P 5
and environmental criteria into site selection. 12.000°N challenges for co-location due to high ocean

current speeds driven by the Gulf Stream

surpassing the upper limit considered suitable

30.000°N

for Kanpachi aquaculture.

METHODS

28.000°N

 The Gulf of America displays a similar pattern,

where most high-potential OTEC zones are

* This study focuses on two regions: the Gulf of America and Florida Straits, as well as Puerto

26.000°N

Rico and the U.S. Virgin Islands. also located far from shore. However, a small

. _ , , o , , area near the coast of Louisiana falls within
* Each region exhibits temperature gradients suitable for OTEC applications, with potential 24.000°N

. . : . , ' : AN ' - 100 km of a major port and meets both the
sites for Fish Farm co-location found through a three-step evaluation process: each region (G : A7 _ v

energy and logistical criteria, making it a

22.000°N

was assessed based on 1) power production potential, 2) the feasibility of cultivating o oo por B Morine Protected Areas
rincipal Po

Bl Danger Zones and Restricted Areas

Annual average hourly OTEC power poroduction

promising candidate for co-location and

Kanpachi in offshore cages, and 3) overlapping zones for dual use. Distance from shore 100km

20.000°N [ Distance from port 100km o further development efforts.

e Spatial datasets for dissolved oxygen, salinity, and temperature were acquired and imported —— Depth Contours : 20 _ ,
Military Ship Shock Box  Puerto Rico presents particularly favorable

into QGIS for processing reclassification based on the suitability ranges. 18.000°N (5] wilitaryCollection — MilitaryOperatingArea - _ _
98.000°W 96.000°W 94.000°W 92.000°W 90.000°W 88.000°W 86.000°W 84.000°W 82.000°W 80.000°W 78.000°W conditions for the Integration of OTEC systems
e These reclassified Iayers were then overlaid to generate a composite suitability map for Figure 4. OTEC power potential |rT the Gulf.of' America ar\d Florida Straits, excluding unsuitable areas with  offshore aquaculture. Most high-
based on regulatory, oceanographic, and logistical constraints.

Kanpachi aquaculture, identifying optimal locations across the study regions. T — 1 potential OTEC areas lie within 100km of the
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19.000°N logistics for construction, operation, and

spatial, and logistical constraints, including

marine protected areas, military zones, maintenance. Areas of high OTEC power

bathymetry, proximity to ports, vessel density were identified along both the

traffic, and maritime boundaries [2, 3, 4]. northern and southern coasts, particularly

between the 1000m -1500m depth contours.

18.000°N e The U.S. Virgin Islands lack a major port

Evaporator

facility, numerous suitable co-location sites

Figure 1. Kanpachi aquaculture farm.
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Table 1. Constraints for a sample offshore Kanpachi farm

were identified within 100km of the
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Figure 2. OTEC diagram Speed (m/s) . - Figure 5. OTEC power potential Puerto Rico and the U.S. Virgin Islands, excluding unsuitable areas deep water.

based on regulatory, oceanographic, and logistical constraints.
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