Scientific Principles and Governance
Framework for Coastal and Marine
Spatial Planning

Melissa M Foley & Erin E Prahler
Center for Ocean Solutions

Fisheries Leadership and Sustainability Forum
Stanford University
Fall 2011




Decline of ocean ecosystems
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Coastal and marine spatial planning

“a comprehensive, adaptive, integrated, ecosystem-based,
and transparent spatial planning process, based on sound
science, for analyzing current and anticipated uses of
ocean, coastal, and Great Lakes areas.”

Healthy ecosystems Agency coordination Conflict reduction Proactive planning
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Ecosystem objectives of CMSP

Proactively manage ocean resources using
an ecosystem-based approach

Develop plans based on sound science
and spatial information

Increase compatibility between users and
the ecosystem

Evaluate alternatives & trade-offs

Manage for healthy oceans & the
sustainable delivery of ecosystem services




Ecological principles for CMSP

1. Maintain native species diversity

- abundance, richness, genetic, functional redundancy
* productivity, vulnerability, stability, resilience

Foley et al. 2010, Marine Policy (34)




Ecological principles for CMSP
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1. Maintain native species diversity

2. Maintain habitat diversity & heterogeneity

- representation, arrangement, dynamic habitats
* diversity, productivity, connectivity, shelter

Foley et al. 2010, Marine Policy (34)




Ecological principles for CMSP
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3. Maintain populations of key species

- keystone, foundation, top predators, basal prey
* diversity, stability, resilience, ecosystem engineering

Foley et al. 2010, Marine Policy (34)




Ecological principles for CMSP

1. Maintain native species diversity

2. Maintain habitat diversity & heterogeneity

3. Maintain populations of key species

4. Maintain connectivity between populations

- population persistence, flow of subsidies
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Ecosystem considerations

Vulnerability

- likelihood that a species or habitat will sustain
losses due to a disturbance




Ecosystem considerations

__42‘ e Vulnerability
== ~ - likelihood that a species or habitat will sustain losses

due to a disturbance

www.reefkeeping.com

e Cumulative impacts

- the total impact on ecosystems caused by the
effects of multiple human activities that co-
occur in space and/or time

- synergism: total impact>A+B+C




Ecosystem considerations

e Vulnerability

- likelihood that a species or habitat will sustain losses
due to a disturbance, natural or human-induced

e Cumulative impacts

- the total impact on ecosystems caused by the effects
of multiple human activities that co-occur in space
and/or time

e Climate change

- impacts from sea level rise, temperature
increase, and ocean acidification




Ecosystem considerations

Vulnerability
- likelihood that a species or habitat will sustain losses
due to a disturbance, natural or human-induced
Cumulative impacts

- the overall impact on ecosystems caused by the
effects of multiple human activities that co-occur in
space and/or time

Climate change

- impacts from sea level rise, temperature increase,
ocean acidification, and inundation

Resilience

- measure of the persistence of ecosystems and
their ability to resist change or recover to a
similar state following a disturbance




Bringing it all together...
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~ Comprehensive Ecosystem Assessments
- NOAA's Integrated Ecosystem Assessment
- DFO’s Eastern Scotian Shelf Assessment
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_ ,, . 1.Assess resources, ecosystem components, and
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- human activities/impacts

2.Develop management indicators

wew.  3.Evaluate risk and uncertainty




Coastal and marine spatial planning

“a comprehensive, adaptive, integrated, ecosystem-based,
and transparent spatial planning process, based on sound
science, for analyzing current and anticipated uses of
ocean, coastal, and Great Lakes areas.”

Healthy ecosystems Agency coordination Conflict reduction Proactive planning




Agency coordination

Grid-Connected Hydrokinetic Project in California State Waters

Pre-Filing

Post-Filing Post-Filing

*Notice of Federal

Intent (NOI

*Draft
License
Application
(DLA)

) ——=> Comments
on DLA License
Application
w/ Settlement

Agreement

Consultation with Agencies
& Stakeholders to develop
Study & Monitoring Plan

FERC Solicits
Tribal
Consultation

COE § 10 Permit
COE § 404 Permit

Hydroelectric =3 ¢ o EIS [

NEPA Consultation

Notice Draft

NHPA § 106 Consultation
Biological
Opinion

[ ESA Consultation

Conservation
Recommendations

[ FWCA Consultation ]

EFH
Consultation

MBTA
Consultatio

MMPA Consultation

IHA/LOA

PATON
Permit

[ uscG Review

§ 10

Section 10 Review

§ 404

401 Water Quality
Certification

Regional Water Quality Control Board
[independent of CEQA]

*CZIMA &

Offshore CDP.
reviews are<
usually
concurrent

CZMA Consistency

Offshore Coastal
Development Permit

Onhore Coastal
Development Permit

*State State Tidelands Lease

Tidelands
Lease & CEQA CEQA Review

reviews are
usually

By CCC

Offshore Coastal Development Permit Review
By CCC

Onshore Coastal Development Permit Review
By Local Government

State Tidelands Lease Review
By SLC

CEQA Review
By SLC

404 Review
[ CZMA Consistency Review

concurrent CA Endangered Species [

Act Consultation

CESA Review
By Dept. of Fish & Game

Permit

Permit
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Conflict reduction
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Common approaches: locate features of value
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Common approaches: assess compatibility

USES/RESOURCES

— Renewable Energy Navigation Commerdal Fizhing Recrestional Fizhing Linear Infrastructure Sensitive/Unique Habitst

existing litions and
|does not consider
possibililties related to
advances in

(demonstration
project)
{demonstration
Sand & gravel
Anchorages
Ferryroutes
Bottom dragging
Traps, pots
Deep-water
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Water column
Water column
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anchorages

Ferry routes

Bottom
draggin

Gill nets

rrawl

Hook/

flines

Commercial Fishing

Traps, pots

hellfish

Rod/reel

Pots/traps

Recreational Fishing

lzhel Ifish

Pipelines

Unear
Infrastructure

Cables

Deep-water
aguaculture

Compatible Temporsl conziderations drive (injcompatibilit

T S : Mass. Exec. Office Energy & Envtl. Affairs 2009




Common approaches: determine constraints
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Common approaches: identify opportunities
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Enabling proactive planning

1. Strong and clear
legal mandate




Enabling proactive planning

1. Strong and clear
legal mandate
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Enabling proactive planning
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Enabling proactive planning
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Enabling proactive planning
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Take away points
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* CMSP should be ecosystem based

* Plans should incorporate vulnerability, cumulative
impacts, climate change, & resilience

* CMSP should facilitate agency coordination, reduce
conflicts, and enable proactive planning
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