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SHELLFISH HISTORY IN CA

OYSTER CULTURE IN CALIFORNIA

GOES BACK TO EARLY STATEHOOD

(OYSTER ACT 1851)

VARIOUS REGIONS IN NORTHERN & 

SOUTHERN CALIFORNIA

LONG HISTORIES & LEGACIES

OF SHELLFISH CULTURE
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CHANGE IS CONSTANT

TECHNOLOGY

OCEAN CONDITIONS

MARKET & BUSINESS

NEIGHBORS & SOCIETY

ANTICIPATE CHANGE

&

ADAPTIVELY MANAGE
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BEST MANAGEMENT PRACTICES

PROPOSED BY MANY

ALL WITH INTERESTS & RESPONSIBILITIES

OPERATIONS

GROWER BUY-IN

FLEXIBILITY

ADAPTABLE

MANY REGULATORY ADVANTAGES:
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SHELLFISH AQUACULTURE BMPS MUST BALANCE

SEAFOOD DEMAND BUSINESS ENTERPRISE PUBLIC TRUST TIDELANDS

WITH COMMITMENT
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STANDARDIZED LEASE TEMPLATE

AND REGULATORY COMPLIANCE

SPECIFIC BMPS IN LEASES LESS FLEXIBLE

WITH DRAWN-OUT IMPLEMENTATION

REQUIREMENT TO ADHERE TO BMP PLANS

REQ’D BY A NEW REGULATION WOULD HAVE

COVERAGE IN LEASE REQUIREMENTS

(INCORP. BY REFERENCE, LEASE SEC. 30)

UPON PROMULGATION OF NEW REGULATION
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DIFFERENT METHODS

PAST - NOW - FUTURE
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BMP PLANS – TODAY’S GOAL

CORE ELEMENTS

SPECIFIC BMPS

What core elements of shellfish aquaculture

best management practices should comprise

BMP Plans ?

commercial shellfish aquaculture = business enterprises, 

operated in public waters - held in the public trust

by the regulating agencies

RECOMMENDATIONS
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BMP PLANS – TODAY’S GOAL

CORE ELEMENTSSPECIFIC BMPS

NEED FOR BEST MANAGEMENT PRACTICES – WHICH ONES? 
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• Minimize pollution and/or environmental impacts

• Safeguard environment and guide sustainable shellfish production

• Adaptively manage with consistency and reasonable predictability

• Acknowledge multiple uses and users of state waters



BEST MANAGEMENT PRACTICES

‘DO THINGS THIS WAY’

(“OPERATIONAL OR DESIGN DETAILS”)

VS.

PERFORMANCE STANDARDS

‘DESIRED OUTCOME’ OR ‘END RESULT’

(“THEMES” OR “CATEGORIES”)
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BEST MANAGEMENT PRACTICES

EXAMPLE CORE ELEMENTS
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• Site selection and access

• Materials, Operations, and Maintenance

Robust designs

Operational discipline

• Maintenance of environmental quality

Habitat,  Water quality,  Species

• Disease prevention and management - biosecurity



BEST MANAGEMENT PRACTICES

LESSONS FROM ELSEWHERE

APPLIED HERE IN SB CHANNEL
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UCSB student team funded and focused on this topic



PROCESS JUST BEGINNING

JULY 2017  

PUBLIC STAKEHOLDERS MEETING (TOMALES BAY)

+ MARINE RESOURCES COMMITTEE (F&G COMMISSION SUB-CMTE)

29 MAY 2018  (SANTA BARBARA)

PUBLIC STAKEHOLDERS MEETING

JULY 2018 

MARINE RESOURCES COMMITTEE (SAN CLEMENTE)

INITIAL STATEMENT OF REASONS (ISOR)

= BEGINNING OF FORMAL PROCESS

WRITTEN COMMENTS
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RANDY LOVELL
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BEST MANAGEMENT PRACTICES

LESSONS FROM ELSEWHERE

APPLIED HERE IN SB CHANNEL
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UCSB student team funded and focused on this topic



California Offshore 
Aquaculture Project 
(COSAP)

sbcosap.wix.com



About 
COSAP

COSAP

Creating an information hub for offshore

shellfish farming in the Santa Barbara

Channel



Today's Outline

1) an overview BMPs 

2) what we’ve learned from stakeholder interviews  

3) takeaways from the BMP literature 

4) a few, key areas of scientific literature as it relates 

to management decisions 

5) and what we’re planning to contribute by the end 

of the year 

COSAP



What Are 
BMPs?
"Best Management Practices (BMPs) are general 

overarching principles and specific procedures used to 

guide the day-to-day operation of aquaculture businesses 

to improve production while preserving the 

environment."  

- NOAA

COSAP



COSAP

Understanding 

Permitting

Methods

10 interviews across state 

and federal government, 

associations, farmers and 

scientists 

Stakeholder 

Interviews
Dissected 5 papers for  

 shellfish BMPs 

and  identified 

12 common categories 

developing permitting 

guidance report for state 

and federal compliance 

Literature Review



COSAP

Permitting & 
Stakeholder Review

Public

Agencies Farmers

BMPs



Mining the literature

Hydronamic Implications of Offshore Mussel Farms. Available at: 

https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=1435580 

[Accessed April 30, 2018]. 

Wu, Y., Washburn, L. & Jones, B.H., 1994. Buoyant plume dispersion 

in a coastal environment: evolving plume structure and dynamics. 

Continental Shelf Research, 14(9), pp.1001–1023. 

COSAP

Forrest, B.M. et al., 2009. Bivalve aquaculture in estuaries:

Review and synthesis of oyster cultivation effects.

Aquaculture, 298(1-2), pp.1–15. 

What is offshore aquaculture?
Froehlich, H.E. et al., 2017. Offshore aquaculture: I know it

when I see it. Frontiers in Marine Science, 4. 

Fairbanks, L., 2016. Moving mussels offshore? Perceptions of offshore

aquaculture policy and expansion in New England. Ocean & coastal

management, 130, pp.1–12. 

Murray, G. & D’Anna, L., 2015. Seeing shellfish from the seashore: The

importance of values and place in perceptions of aquaculture and marine

social–ecological system interactions. Marine Policy, 62, pp.125–133. 

Knapp, G. & Rubino, M.C., 2016. The political economics of marine

aquaculture in the united states. Reviews in Fisheries Science &

Aquaculture, 24(3), pp.213–229. 

Public & Community

Water Column

Gibbs, M.T., 2004. Interactions between bivalve shellfish farms 

fishery resources. Aquaculture, 240(1-4), pp.267–296. 

Fisheries Interactions

Benthic Environments

Christensen, P.B. et al., 2003. Impacts of longline mussel

farming on oxygen and nitrogen dynamics and biological

communities of coastal sediments. Aquaculture, 218(1-4),

pp.567–588. 

Sequeira, A. et al., 2008. Trade-offs between shellfish

aquaculture and benthic biodiversity: A modelling approach

for sustainable management. Aquaculture, 274(2-4),

pp.313–328.

Wang, Z. et al., 2018. Sorption behaviors of phenanthrene

on the microplastics identified in a mariculture farm in

Xiangshan Bay, southeastern China. Science of The Total

Environment, 628-629, pp.1617–1626.

Plastic Interactions & Impacts

Exploring Nearshore Shellfish Farming



TAKEAWAYS FROM BMP REPORTS

1.     Water Quality 

2.     Site selection 

3.     Disease prevention and containment 

4.     Substrate impact 
5.     Fouling and predator control 
6.     Seed sourcing 

7.     Marine debris 

8.     Good neighbor 

9.     Gear maintenance     

10.   Employee hiring guidelines 

11.   Fuel spills prevention and plan 

12.   Buoys and Markers/ Light

Identified BMP categories



substrate impact

cosap.wix.com

organic matter is likely to fall on the seafloor 

(Ferriera et al. 2007; Price & Morris, 2013) 

impacts are complex, in small amounts it can be 

positive, in large amounts negative 

if any problem, most likely to occur in shallow, 

sheltered bays

there are low risks of significant organic 

enrichment in well-managed marine farms, 

especially in areas of high current and depth  

(Lovatelli et al. 2013) 



COSAP

Marine Debris

There are no global estimates of the amount of plastic waste
generated by the fisheries and aquaculture sector. (FAO 2017)

on beaches (Browne et  al., 2015a; Nelms et al., 2017; Slip and Burton,

1991) 

floating on surface waters (Cózar et al., 2014; Thiel et al., 2003) 

located on the seafloor (Iñiguez, Conesa and Fullana,  2016) 

Losses from fisheries and aquaculture are regularly reported in
surveys of marine debris



COSAP

Macrofaunal 
Interactions

To date there are no reported or published accounts of harmful

interactions between protected species at any pilot scale or

commercial farms in the offshore waters of the U.S. EEZ waters. 

(NOAA 2017) 

However, there are BMPs that can help prevent negative

interactions with wildlife.



sbcosap.wix.com

Our Website



cosap.wix.com

Understanding Permitting



cosap.wix.com

Literature Page
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