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SHELLFISH HISTORY IN CA

OYSTER CULTURE IN CALIFORNIA
GOES BACK TO EARLY STATEHOOD
(OYsTERACT 1851)

VARIOUS REGIONS IN NORTHERN &
SOUTHERN CALIFORNIA

LONG HISTORIES & LEGACIES

OF SHELLFISH CULTURE
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FIGURE 25. Tanging eastern oysters, south San Francisco Bay, 1890's.
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CHANGE IS CONSTANT

TECHNOLOGY MARKET & BUSINESS

OCEAN CONDITIONS NEIGHBORS & SOCIETY

ANTICIPATE CHANGE
&

ADAPTIVELY MANAGE



BEST MANAGEMENT PRACTICES

MANY REGULATORY ADVANTAGES:

OPERATIONS FLEXIBILITY

GROWER BUY-IN ADAPTABLE

PROPOSED BY MANY

ALLWITH INTERESTS & RESPONSIBILITIES



BEST MANAGEMENT PRACTICES
FOR THE VIRGINIA SHELLFISH
CULTURE INDUSTRY

Mike Peirson, Chemrystone AquaFarms, Cheritan, VA
“Tom Walker. J.C. Walker Brothers, Willis Wharf, VA

SEPTEMBER 2008
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BEST MANAGEMENT PRACTICES Best Management Practices for the
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CULTURE INDUSTRY Southeastern Massachusetts

(Version 09-04a)

PREPARED BY!

Michael Oesterling and Mark Luckenbach
Vinginia Insttute of Marine Sciece
Colege of Willium and Mary
Gloucester Point, VA

WITH COOPERATION FROM:
A.J. Frskine, Bevans Oyster Compan
Chesap
eirson, Chemyst
fom Walker, 1.C.. Walker Brothers. Willis Wharf, VA

Daug

'VIMS Marine Resource Report Number 2008-10

SEPTEMBER 2008

WILLIAMEMARY

vy

Virginia Coastal Zone

C

~-

Developed by: SEMA
Massachusetts shellfish growers g N
in collaboration with
the SouthEastern husetts Aquaculture Center @ (&)
with support provided by the Massachusetts | ";:;',‘:‘
Department of Agricultural Resources and the 0 Center
USDA Risk Management Agency NG

Compiled & Edited by
Dale F. Leavitt
SEMAC & Roger Williams University
Bristol, RI 02809



BEST MANAGEMENT PRACTICES Best Management Practices for the

FOR THE VIRGINIA SHELLFISH Shellfish Culture Industry in .‘ é&ﬁ;g;ﬁ
CULTURE INDUSTRY Southeastern Massachusetts " Coungi)

(Version 09-04a)

CBP/TRS-282-06

Watersned Rt

ASC Bivalve Standard

Best M Practices for S
Water Clarity Enhancement

Control and

'sion 1.0 Jan2012

October 2006

Aquaculture Facility
Certification

Mollusk Farms
Developed by: 2'& Aquaculture Practices

Massachusetts shellfish growers
in collaboration with

i i -
COOPERATIVE )
iy EXTENCION.

E A Iture Center
; Coast Shellfish Aquaculture Industry
th support provided by the Massachusetts
RECOMM EN DED rartment of Agricultural Resources and the
MANAGEMENT PRACTICES USDA Risk Management Agency
Compiled & Edited by:

FOR AQUATIC FARMS pid & e

e i SEMAC & Roger Williams University

AQUATIC ORGANISM HEALTH MANAGEMENT PLAN Bristol, RLGZ30)

Environmental Policy

PACIFIC COAST SHELLEISH GROWERS ASSOCIATION

PARTNERS WITH MOTHER NAT

HOME ABOUT PCSGA OUR GROWERS NEWS & EVENTS RESOURCES ALL ABOUT SHELL

CULINARY GUIDE MEMBERS

> 7% {.w"““w,t
> —< *’@‘a
Aquaculre

ENVIRONMENTAL POLICY ECOSYSTEN  -CENTER- V’

= SERVICES
§§ PHOTO CO
PETITION |

Submissions due
15th of every mor

Maine Aquaculture Association

Code of Practice




SHELLFISH AQUACULTURE BMPS MUST BALANCE

SEAFOOD DEMAND BUSINESS ENTERPRISE PUBLIC TRUST TIDELANDS

WITH COMMITMENT




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

RECORDING REQUESTED BY AND
WHEN RECORDED MAIL TO:

State of California

Fish and Game State

1416 Ninth Street, 13" Floor
Sacramento, CA 95814

Space Above Line for Recorder’s Use Only

LEASE GRANTING THE EXCLUSIVE PRIVILEGE
OF CONDUCTING AQUACULTURE AT
STATE WATER BOTTOM NO. M-000-00

THIS LEASE GRANTING THE EXCLUSIVE PRIVILEGE OF CONDUCTING
AQUACULTURE AT STATE WATER BOTTOM NO. M-000-00 (“Lease”) is made and
entered into as of [DATE], by and between [NAME], (“Tenant”) and the California Fish
and Game Commission (“State”) with reference to the following facts:

RECITALS

Tenant wishes to lease a State Water Bottom for the purpose of propagating,
cultivating, maintaining and harvesting aquatic plants and/or animals in marine waters
of the state.

Fish and Game Code section 15400 authorizes the State to lease to any person the
exclusive privilege to conduct aquaculture in any designated State Water Bottom if it
determines that such lease is in the public interest.

[New lease]: On [DATE] the State awarded the lease for State Water Bottom No. M-
000-00 to Tenant.

[Renewal]: On [DATE(s)] the State authorized renewal of the Lease for State Water
Bottom No. M-000-00 to Tenant.

[Other]: On [DATE] [Note here any other significant events concerning the lease, e.g.
amendment, assignment or designation of successor-in-interest.]

TERMS AND CONDITIONS

) LEASE. The State hereby grants to Tenant the exclusive privilege to conduct
aquaculture upon State Water Bottom No. M-000-00, subject to the terms and
conditions of this Lease.

2. DESCRIPTION. This Lease covers that area comprising approximately 000.00
acres designated as State Water Bottom No. M-000-00 and shown on the Map and
Description attached as Exhibit A, which is made a part of this Lease by this
reference.



Proposed best practices for Tomales Bay Oyster Farmers

1. Each grower mustu
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Unique wire col:
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All bags must be
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Water bottles
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9. Ata minimum, mon
Twice a month |
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10. Update leases so tt
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circumstances.
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TOMALES BAY SHELLFISH FAR
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Proposed Best Management Practices (BMPs) for Tomales Bay Shellfish Farmers

Submitted by Richard James for the 20 July, 2017 MRC meeting in Santa Rosa
7 July, 2017

These BMPs shall be an integral part of each lease. The practices shall be mandatory
practices meant to ensure Tomales Bay and the ocean in general is kept free of lost
plastic and other debris from aquaculture operations.

To have the intended effect of reducing litter in Tomales Bay attributed to
aquaculture, it is imperative that these practices be adequately and regularly
enforced.

1. Growers shall uniquely and clearly identify all of their gear with company name
and phone number. Possible means of uniquely marking gear include: unique colors
of bags, wires, PVC pipes, rope, and "branding info into gear.”

2. Growers shall train all employees in concepts of Leave No Trace,
see http://LNT.org, or similar training about environmental stewardship.

3. Growers shall continually improve gear and methods in a quest for zero loss of
gear.

4. Growers shall replace single use items (i.e. zip-ties, copper wires) with more
durable items such as stainless halibut clips.

5. Growers shall NOT use floats that are easily degraded by ultraviolet rays or
pecked by birds in search of food.

6. Growers shall securely tie large groups of non-floating bags together when
deploying bags for future securing to anchor lines to ensure they do not drift.

7. Growers shall remove tools each day after working on lease areas, including:
fencepost drivers, gloves, water bottles, PVC pipes, wires, and ropes.

8. Growers shall promptly (within 60 days) remove culture structures and other
items comprising a method that did not work as desired or is no longer used.

9. Growers shall patrol lease areas and the shores of Tomales Bay on a bi-monthly
basis, twice monthly during windy or heavy surf times. Patrols must occur at both
high and low tides to ensure gear buried in the mud is promptly collected.

10. Growers shall uniquely and clearly identify all of their boats and barges.

Boats should be clearly identifiable with binoculars from a distance of 1 mile.
Unique color, large letter and/or number or combinations of these may work.

Tomales Bay BMP: 2017.07.07 ver. 1.2



DIFFERENT METHODS
PAST - NOW - FUTURE
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BMP PLANS - ToDAY’S GOAL

SPECIFIC BMPs

CORE ELEMENTS
RECOMMENDATIONS

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

13



BMP PLANS - ToDAY’S GOAL

NEED FOR BEST MANAGEMENT PRACTICES —WHICH ONES?

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

SPECIFIC BMPs CORE ELEMENTS

14



BEST MANAGEMENT PRACTICES

‘Do THINGS THIS WAY’

(“OPERATIONAL OR DESIGN DETAILS")

VS.
PERFORMANCE STANDARDS

‘DESIRED OUTCOME’ OR ‘END RESULT’

(“THEMES” OR “CATEGORIES”)

15



BEST MANAGEMENT PRACTICES
EXAMPLE CORE ELEMENTS

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

16



BEST MANAGEMENT PRACTICES
LESSONS FROM ELSEWHERE
APPLIED HERE IN SB CHANNEL

UCSB student team funded and focused on this topic

2aadd (_OASTAL

-UND

2 UC SANTA BARBARA
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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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DEPARTMENT OF
FISH

WILDLIFE

RANDY LOVELL

STATE AQUACULTURE COORDINATOR
CA DEPT FiSH AND WILDLIFE
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AQUACULTUREMATTERS.CA.GOV
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BEST MANAGEMENT PRACTICES
LESSONS FROM ELSEWHERE
APPLIED HERE IN SB CHANNEL

UCSB student team funded and focused on this topic

2aadd (_OASTAL

-UND

2 UC SANTA BARBARA
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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



Understanding Stakeholder

Permitting Interviews Literature Review
developing permitting 10 interviews across state Dissected 5 papers for
guidance report for state and federal government, shellfish BMPs
and federal compliance associations, farmers and and identified

scientists 12 common categories

COSAP



— Permitting &
Stakeholder Review

Public

BMPs

Agencies Farmers




Mining the literature

What is offshore aquaculture? Fisheries Interactions

Froehlich, H.E. et al., 2017. Offshore aquaculture: | know it
when | see it. Frontiers in Marine Science, 4.

Gibbs, M.T., 2004. Interactions between bivalve shellfish farms
fishery resources. Aquaculture, 240(1-4), pp.267—296.

Public & Community

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

aguaculture policy and expansion in New England. Ocean & coastal Christensen, P.B. et al., 2003. Impacts of longline mussel

management, 130, pp.1-12. farming on oxygen and nitrogen dynamics and biological
communities of coastal sediments. Aquaculture, 218(1-4),

Murray, G. & D’Anna, L., 2015. Seeing shellfish from the seashore: The pp.567-588.

importance of values and place in perceptions of aquaculture and marine

Benthic Environments

social-ecological system interactions. Marine Policy, 62, pp.125-133. Sequeira, A. et al., 2008. Trade-offs between shellfish

aquaculture and benthic biodiversity: A modelling approach
Knapp, G. & Rubino, M.C., 2016. The political economics of marine for sustainable management. Aquaculture, 274(2-4),
aquaculture in the united states. Reviews in Fisheries Science & pp.313—-328.

Aquactitize RIHSRPD-21 SE Plastic Interactions & Impacts

Water Column 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.

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 Exploring Nearshore Shellfish Farming

in a coastal environment: evolving plume structure and dynamics. Forrest, B.M. et al., 2009. Bivalve aquaculture in estuaries:

Continental Shelf Research, 14(9), pp.1001-1023. Review and synthesis of oyster cultivation effects.
Aquaculture, 298(1-2), pp.1-15.

COSAP



SR o o

TAKEAWAYS FROM BMP REPORTS
|dentified BMP categories

Water Quality

Site selection

Disease prevention and containment
Substrate impact

Fouling and predator control

Seed sourcing

Marine debris

Good neighbor

Gear maintenance

Employee hiring guidelines
Fuel spills prevention and plan
Buoys and Markers/ Light
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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

e 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)

AN AR B SR

cosap.wix.com



Marine Debris

Losses from fisheries and aquaculture are regularly reported in

surveys of marine debris
e on beaches (Browne et al., 2015a; Nelms et al., 2017; Slip and Burton,
1991)
e floating on surface waters (Cozar et al., 2014, Thiel et al., 2003)
e |located on the seafloor (Ifniguez, Conesa and Fullana, 2016)

COSAP
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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.

COSAP
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Fermits - BMPs Besources Contact

~ The permitting process for aquaculture certlflcatlon.tnvolves several Local Stat@ and Federal agenc1es
Without the prbper gwdance and tools, th|s process can.be ardUous tlme consummg and costly. Fortunately,

cosap.wix.com




State of the Industry Permits BMPs  Resources Contact

Here you'll find a number of scientific literature
list is growing and changing as science evolv

literature we have used is peer-reviewed and reputable. (
each subject.

cosap.wix.com
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