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A History and context
A The aquaculture industry in Nova Scotia

A Research questions

0 What are the barriers to the development of the
aquaculture industry in Nova Scotia? Why are they there?

o0 Can the barriers be overcome?
o Should they be overcome?

A Conclusions
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Scope

Aquaculture is very important in developing
countries (subsistence aguaculture)

Aquaculture facilities

Food Security trend : : £ 0
Blue Revolution and the promise of a=¢ <
future of Floating Protein : ‘




Landbased Farming

50ybp
Green Revolutio

7,000 ybp

L Farming practices
9,000ybp

Animal domestication

10,000 ybp

Grain cultivation




Seabased Farming

50ybp
Green Revolutio

10,000 ybp
Grain cultivation
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Aquaculture Industry in Nova Scoti

A Over 7 million kg
produced in 2008

0 > $36 million in value

0 $35 million value
added

A 700full-time and part
time jobs
A Highly diversified

(DFO, 2006; NSDFA, 2008)
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Aquaculture in Nova Scotia

o Site location
- Finfish sites
=7 Shellfish sites

Tumhas odooent T speckes symbols
Iredoafe numbar of sies (hofh poposd
ared ) per CoUrniy

MOE: T map s a gophicol represensofion oy Diaha) SoLroas
fior cafalad Informnod on pleoss Soreacd e NE0ER S Daparmant of Agric Ui & A,
Aquaouiung dvikon Bquacuiiing Diaor. Couriy Aoquoc Ui

tok & of AuQLE] 004

Photo source:http://www.gov.ns.ca/fish/aquaculture/FullReport.pdf



AquacultureProduction in Four Canadian Provinc
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Research Questions

AWhat are the barriers to the development of
the aquaculture industry in Nova Scotia? Why
are they there?

A Can they be overcome?
A Should they be overcome?
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What are the barriers to the development «

aguaculture in Nova Scotia?
Why are they there?

We have identified Slimensionsf the
aquaculture industry that affect
development




Challenges of the Market

AMarket is unsaturated
0 Great potential e
A Profitability

0 Startup costs
0 Operating costs




Challenges of the Market

A Diversity of coastal users and coastal
Industries

0 Conflict with existing industries
A Other coastal industries still viable




Challenges of the Market

A Ecelabelling and certification
0 Consumer and buyer demand
0 Industry and government slow to act
o Different programs and varying criteria
0 Confusing for producer and consumer




Legislativd-ramework

A Aguaculture constitutes a private or public
fishery?
o Morton v. BC 2009

A Jurisdictional claims from federal and
provincial authorities

o0 Constitution Act 1867

s. 91(12), 92 (16) & 92(1%




Legislative Framework

...or lack thereof

A Jurisdictional overlap

0 Department of Fisheries and Oceans, NS Fisheries ar
Aquaculture

A Conflicting mandates

0 Agency overlap:

A Transport Canada, CEAA, CFIA, Environment Canada,
Navigable Waters Protection

ANS DNR, Community Liaison Committee, RADAC

0 Memorandum of Understanding
A Fish Habitat Management

(NS F&A, 2010)



Legislative Framework

A Site licensing process
A Rights to water resources |
A Uncertainty and confusior

A Public fishery or privat:
agricultural practice?

(NS F&A, 2010; Murphy et al., 2006)




Ways of Knowing

A Values
A Perspectives
A Experience

Broad scale
knowledge

A Power Academia
A Risk Government

NGOs

Site
Specific
Knowledge

(Mazur & Curtis, 2008;
Dwire, 1996: Pers. Comm.



Ways of knowing

Communication Trust
A Conflicting information A Public is supposed to
o Sources & Inform pollcy
o Validity 0 Local v broad scale
knowledge

"Both levels of government need
to realize that [finfish] aquaculture

doesn't uphold the public
O2YyFTARSYOS UKI U
- Community Group Member




Cultural Dimensions

What is Culture?

CultureOl 'y 6S dzy RSNBR G2 2R | &
symbols beliefs, languages and practidbat people
create not a fixedthingoSy G A& 3I2 FSNY )

(Headet al., 1997)

A So culture can resist and adapt to change

A
..




Cultural Dimensions

A Aquaculture trying to fit into established resource
based industries

ey R (1| S SR © o ) e e RSN e O
(Aquaculture business manager)

A There is no homogenous culture in Nova Scotia
0 Jigging to farming
0 Multiple values, multiple worldviews

(Bavingtonand Slocombe 2007; Marshall, 2001)



Sustainabllity

A Dilemmas
0 Definition
0 Best practices

AComplex System

0 One size fits all?

A Three pillars (Economic, Social & Environmental)
0 Tradeoffs

A
..




Economic @stainability

Industry + Research TRADEOEES Jobs + Economic
developments Development

Investments




SociaSustainability

Public
TRADEOFFS Collaboration

Interests Resolution




EnvironmentaBustainability

Resources TRADEOFFS Food benefits




Sustainabllity

TRADEOFFS

Jobs + Economic Development
Exports

Public Collaboration
Changes

Food benefits
Impacts

Industry + Research developments
Investments

Values

Interests

Resources

Energy




Why do the barriers within these
dimensions exist?

Infancy of the Iindustry

Paradigm shift
Jigging to farming

Introduction Can? Should?




Can the barriers be overcome

Un Nouvealsouffle
New Directions
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Labelling & Certification
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Labelling & Certification

A EceLabelling Programs
0 SeaChoice

A Certification
o WWF & Agquaculture Stewardship Councill




Aquaculture Act

A National Aquaculture Act
0 Streamline process
0 Tradeoffs
A Amend theFisheries Act
0 May be a more realistic option
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Integrated Coastal Planning

A Useful tool in aquaculture in NS
0 Integration
0 Collaboration
0 Communication
0 Active Participation

"~ ®WWF-Canon / Jo BENN




Technological Innovations

A Closed system aquaculture (CSA)

A Integrated multitrophic aquaculture (IMTA)




Should they be overcome?

Our previous research guestions may imply that
the aquaculture industrghouldgrow in Nova
Scotia, however there are many caveats to that




Should these Dimensions be

Overcome?

A The dimensions surrounding aquaculture development are
complex:

a { dza 0 | FsOésagsdciatéddvith fish farmiti@nscendany

singleanalytical perspectivend exhibit costs and benefits
that aredifferentially spread across a broad range of tempauad
spatialscales witHmpacts on a diverse number of human
and nonhumanindividuals, as well as ecological,

socieeconomic anctultural-institutional processesn
order to address aquacultursustainability, conceptuand

methodologicatools areneeded that respect rather than
reduce complexity

(Bavingtonret al., 2007)



wETfficiency
wProfit

wEnvironmental
protection

Industry

N\

wEnvironmental
Protection

OO I NIVA (HAesthetic values

ooMa,intenagce of
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wJob creation

f

wlncrease export
€1e)'/=1101011E101d wEXpansion of new industry

wEconomic stability

wConserve wild populations

g

First Nations traditions

wSpiritual/cultural integrity
wADboriginal Title and Right

\§
/

wEnvironmental

Environment [EEATLEUES
wConserve wild
Groups populations
wEducating the public
\§
/
wAesthetic values
=rVell=rtile)arz1l WRecreational use of the
Coast
SOERIEINOECTE (\Enyvironmental

protection




Should these barriers be overcome

A From positions to interests

A G SINGEE = NS By 28 n St e i

u 2
OASYO

(Slovig 1999) (A‘
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Conclusions

Barriers New directions
Market challenges EcalLabelling
Legislative framework Aquaculture Act
Ways of knowing Integrated Coastal
Cultural dimensions Planning

Sustainable development Technology innovations




Conclusions

Third Research Question
Our team as resource managers

Tradeoffs
Conflict resolution




Conclusions

Environmental

Social




Thank you!

A SRES (professors, A Department of Fisheries
students and admin) and Aquaculture

A Dalhousie professors A Department of Fisheries

A Professors from other ~ a@nd Oceans
Universities A Members of the

A Consultants Aquaculture Industry

A NGOs A Community Groups




Questions




AQUACULTURE LEASE/LICENSE REVIEW PROCESS

Nova Scotia Department of Agriculture and Fisheries

APPLICANT
contacts Fisheries Representative; receives application
package; consults with Extension Division

FISHERIES REPRESENTATIVE

advises the applicant; receives application and
collects fee

LICENSING STAFF
reviews and registers application; coordinates public
consultation, network review, and technical review

y TECHNICAL REVIEW
NSDAF staff lead a review of the
technical, biological,
environmental and financial
feasibility of the project

PUBLIC NOTICE &
CONSULTATION

(timing may vary) ENVIRONMENTAL

notice must be given by | s ‘ ASSESSMENT
means of newspaper . L

ads or postings, required if there is a Federal

consultation by means NETWORK REVIEW trigger such as navigation
of a RADAC or a public Federal and \ = (i.e. most suspended culture
hearing; establishment a; nany, als L6 vegery an projects); the EA is used to
of a Community Liaison ther:::\l;;ch: c;gt;r;(;e;;;?:;::;w idf?ntify tfheh possible adve:e
Committee (CLC) ma : ’ effects of the project on the
also be required, g thes:én;l\/L\,/dce;cm(jOﬁE?J;;%?WR environment: the air, water,

depending on the type 4 NSDA’F SNS,MR ' land and living organisms,
of project ’ including human populations

(see CEAA brochure and

' additional EA information)

LICENSING STAFF
review responses from the public,
network, and technical reviews;
determine the application’s viability and

recommend possible lease conditions

Acronym Key:

CEAA - Canadian Environmental

Assessment Agency

CFIA - Canadian Food Inspection THE MINISTER

Agency approves or rejects the application

CLC - Community Liaison Committee b ;
ased on the overall review process
TPW - Dep At of sed O EView proce:

Transportation & Public Works

DFO - Fisheries & Oceans Canada

EA - Environmental Assessment

EC - Environment Canada DOCUMENTS
EMP - Environmental Monitoring Plan
NSDAF - NS Department of Agrg:ullure must be ngned by the aPPlvcant: fees
& Fisheries must be paid and all conditions accepted
NSDNR - NS Department of Natural before the lease/license is issued
Resources

NWP - Navigable Waters Protection

PWGSC - Public Works & Government

Services Canada GPS SURVEY

DAC - ional Iture A
xwlgpr::g:(ﬁ’viﬁc?;dé::rﬁnee the Fisheries Representative and the

i Gov.né. calfishiacuacultung/FullRepart.pdf

January 2005

Agriculture and Fisheries



The B.C. Case

(Morton V. British
Columbia

Feb. 2009

wProvinceultra
viresin

licensing
aquaculture

4 )
Morton v. Marine
- Harvest Canada -

Inc.
Nov. 2009

wAppeal by MHC

W wAquaculture =
private fishery

wDismissed

4 I
Morton v. British

Columbia
Jan. 2010

wSupplementary

reasons for
judgement

wExtension of
moratorium




Drugs, Disease, and Parasite

A Disease and Parasites can B
proliferate in aquaculture facilities & %@

A Well documented in Atlantic
salmon aquaculture

0 EX: Sea Lice and Infectious Salm

Anaemia (ISA) g
0 Threat to wild populations in the = l e
area ——

A Drugs used to treat infections can
also cause environmental harm




Escapes

A Farmed Atlantic salmon

A Threat to endangered wild
populations

0 Reduce recruitment and
oroductivity of wild
populations

0 Alter genetic makeaip

A Recent study found farmed
salmon in 54 of 62 rivers
sampled, including 11 riverg@s
that contained endangered B < ey N0
wild populations . = 72
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Waste management

A Waste management practices do vary from ldrabed to
open netpen aquaculture, and from species to species

A Particulate waste from waste food and faeces creates shifts in
the benthic community

A Dissolved waste like nitrogen and phosphorous can lead to
eutrophicationand Algal Blooms

A Traces of chemicals and antibiotics can change the chemical
nature of water




Resource Intensity

Diet Type Wild fisheries Plants Filter Feeders

Feed Type Fish meal/Oll None

Impact of Habitat Lost & Little Impact Ecological
feed Destruction P Services




Economic

-Employment

- Regional /rural
economic growth

- Resilience

Social Environmental

-Increased capacity -Can provide a
through sustainable source o
employment seafood

-Require unskilled or -Reduce pressure on

semitskilled labour wild fisheries

-Can draw from
fisheries tradition




Socio-political Insights

Conflict

A Activity

Current Knowledge

ARASE AR AR RO AT B SO A B O R e
Impacts

A Media plays a big role in how we frame the issue
A Power dynamics

Resolution
A Integrating sociopolitical dimensions
A New, innovative models




Do we support the development of t

aguaculture industry in NS?

YV RIES

As resource managers, we
support aquaculture

BUT

Issues pertaining to
aquaculture cannot be
simplified as black and
white

NO

We have presented numerous
reasons why aquaculture
can be socially and
environmentally negligent

HOWEVER

We believe that there is
opportunity to meaningfully
address these important
ISSues




Thank You!




