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"It is the policy of NOAA...to encourage and foster 
sustainable aquaculture development  that...is in 
harmony with healthy, productive, and resilient 
marine ecosystems..."

In this context, every effort should be made to ensure industry 
growth occurs within a framework of environmental responsibility 
and ocean stewardship. 
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Major Customers



We work to be valued for our experience and 
expertise and trusted for our environmental ethic.  



Environmental Interactions
Summary and analysis of 
environmental interactions of open 
ocean finfish aquaculture

500+ sources
Peer reviewed science
Global, modern perspective

Included a section on protected 
species and sensitive habitats

• Water Quality
• Benthic Geochemistry
• Biodiversity
• Chemicals
• Management Tools

December 2013



► Includes information about 
protected species and 
aquaculture sectors

► Nationally relevant

► Tool for agencies, researchers, 
and industry

► Fishery gear section included 
expert coauthors

► Draft risk assessment, gap 
analysis, and best 
management practices

Protected Species Interactions

January 2017



• Baseline environmental surveys

• Water quality and benthic monitoring of 
offshore farms

• Monitoring wildlife (protected species, invasive 
species) interactions with offshore aquaculture 
installations

• Structural monitoring of offshore installations

Guidance Document Series: 
Environmental monitoring of offshore 

aquaculture installations 



Crisis Response Services
Spatial Science, Disaster Preparedness Guidance on spatial 

technologies for disaster risk 

management in aquaculture 

Drone images following a disaster

affecting aquaculture facilities in

Washington State

NOS provides a broad range of scientific, 
technical, and policy experts to support 
the response and inform recovery.



“The solution to sustainable aquaculture
is responsible planning and siting of farms.”

Dr. Jerry Schubel, Aquarium of the Pacific



The coastal ocean is a busy place!



Coastal and Marine Spatial Planning
can help identify and resolve conflicts



Credit: Open Blue

What does spatial planning 
for aquaculture do?

 Provides due diligence for 
managing public resources

 Identifies aquaculture 
opportunities

 Streamlines permitting

 Increases investor confidence 

 Supports business incubation



https://coast.noaa.gov/data/digitalcoast/video/oceanreports-overview.mp4
https://coast.noaa.gov/data/digitalcoast/video/oceanreports-overview.mp4




We’ve Automated Marine Spatial Planning!



Gulf AquaMapper

NOAA National Ocean Service NCCOS http://arcg.is/1juivy

• Visualization of major constraints
• Complex data sets  are easily understood
• Free to the public
• Over 100 data sets



Why is the Gulf AquaMapper needed?



Program Focus
Environmental Interactions
Coastal Planning and Siting
Ecosystem Services

Customers
Coastal Managers



Farming Parameters:

• Preferred port(s):

• Max distance from port(s):  

• Min and max depth requirements:

• Min and max seawater temp: 

• Min and max current velocity:  

• Max wave energy:  

• Max farm footprint (including anchorage):



Ventura Shellfish Enterprise – A 
Case Study for Siting Analysis

Max distance from port(s):  9 nautical miles from Ventura Harbor

Min and max depth requirements:  ≥ 80 ft (25 m) and < 120 ft (37 m)

Max farm footprint (including anchorage): 20 x 100 acre plots [2,000 
acres total]

Federal waters only

Species: Mytilus galloprovincialis

Gear type: Longline



Spatial Data Collection

*A total of 60+ data layers considered in analysis

Data Type # of Data Sources Considered

Military 4

 Industry 18

Navigation 12

Natural Resources 16

Oceanographic 12

Administrative Boundaries 4



Identify area of interest based on farm parameters

9nm distance 
from port

25-37m depth

Federal waters 
only

Port of 
Ventura



Establish a grid for 
area of interest, 
select an appropriate 
cell size

Site Selection and Suitability Methods

Port of 
Ventura

10 acre grid cells 
(~200m x 200m)



Sensitive habitats 
intersect area of 
interest 

Methods Demonstration



Grid cells intersecting 
sensitive habitats are 
excluded from further 
consideration

0 - Less Compatible

Methods Demonstration



Grid cells far from 
sensitive habitats 
are assigned 
higher weights 
than those nearby

Distance from 
Sensitive Habitats
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Methods Demonstration

1 – More Compatible

0 – Less Compatible



Perform Gridded Suitability Analysis
Vessel Traffic Sensitive Habitat

…+ additional layers for 
other constraints

Because these cells have a 
value of 0, they will be wholly 
excluded from further 
consideration within the 
analysis

+

1 – More Compatible

0 – Less Compatible

Methods Demonstration



Putting All The 
Data Together

Oil & Gas Vessel 
Traffic

Commercial Fishing
(Trawl)

+ =+ +

Final Suitability Grid

Commercial Fishing
(Squid)

+

Cables & Wrecks

1 – More Compatible

0 – Less Compatible

Case Study: Ventura Shellfish Enterprise



Gulf Aquaculture Happenings

• Kampachi Farms will launch Vellela
Epsilon Demonstration Project 
(permits expected Summer 2019)

• Manna Fish Farms and University of 
Southern Mississippi pursuing 
offshore commercial project 
(permits expected Spring 2020)

• State of Florida initiated spatial 
planning research to explore 
development of Offshore 
Aquaculture Management Areas



Habitat Concerns

Data Considered 

 Bathymetry
 Military
 Unexploded Ordnance 
 Shipping Lanes
 AIS Vessel Traffic
 Shrimp Vessel Activity
 Submarine Cables
 Artificial Reefs
 Lightering Zones
 Oil & Gas Platforms
 Oil & Gas Well
 Oil & Gas Active Leases
 Oil & Gas Pipelines
 Shipwrecks and obstructions
 Deep Sea Coral
 Protected Resources

Oil & Gas

Vessel Traffic

Commercial Fishing

Cables & Wrecks

Sensitive Habitat

+

+

+

+

Aquaculture Suitability Model



~80 aquaculture tools!



Want to learn more…

NOAA National Ocean Service
Coastal Aquaculture Siting and Sustainability

www.coastalscience.noaa.gov
Ken.Riley@noaa.gov

We help coastal managers grow 
sustainable aquaculture

http://www.coastalscience.noaa.gov/

