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Note: Rating of regional aquaculture suitability has been based on general biophysical conditions only. The figures do not convey site-specific conditions and are not intended to preclude aquaculture development in any region of Nova Scotia. The figures are intended as a general guide to suitability and should not be used to make specific investment decisions.
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6.0 THE CHALLENGE OF CHANGE

The suitability of a site for aquaculture development can change for a number of reasons, such
as changing environmental conditions (e.g., climate change), changing scientific knowledge
regarding the necessary conditions for individual criteria, and changes in technologies that, in
turn, help to overcome siting limitations. During interviews, stakeholders were asked to reflect
on these types of changes and how they may affect site suitability.

6.1 CHANGING ENVIRONMENTAL CONDITIONS

There were some differences of opinion when it came to possible environmental changes and
how these changes might affect siting criteria and aquaculture operations. For the most part,
respondents stated that changes in environmental conditions will very likely have an effect on site
suitability, but the timing, direction, and magnitude of the impacts cannot be known at this point.

Some initial comments on possible effects from climate change are effects on:

¢ Temperature (especially maximums and minimums) and, therefore, the geographic range for
a specie’s culture;

e Sea levelrise;

e Plankton composition and algal blooms;

e Number of days of super chill per year;

e pH changes;

¢ Wind conditions;

¢ Winters and ice conditions;

e Storm severity and frequency; and

¢ Invasive species (abundance and new species).

Some respondents commented that it would be best for their aquaculture operations if the
temperature got colder or stayed the same, while others thought that a one degree increase in
temperature would benefit them. This is dependent on the species being farmed.

One respondent stated that climate change is already having effects on grow-out operations in
terms of ice conditions, the presence of new species, and changes to the populations of existing
species. Some respondents do not believe changes in the environment will significantly affect
site suitability. Impacts to sites are predicted to be largely species-dependent.

6.2 ADVANCEMENTS IN SCIENTIFIC KNOWLEDGE

In general, respondents believe that advancements in scientific knowledge will assist the
aquaculture industry. New scientific knowledge will be particularly useful for newly farmed or
alternate species, such as Atlantic halibut and Atlantic cod. Continued efforts in monitoring and
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data collection will contribute to the larger body of knowledge, particularly with respect to site-
specific conditions.

Strain selection work could be beneficial to improving the species being grown in Nova Scotia.
For example, some strains of rainbow trout can live and grow more successfully in cold water
than others. Some work is being done internationally on genetically-modified organisms that
have built-in antifreeze to survive cold temperatures. However, some industry members feel that
the industry in Nova Scotia is not interested in pursuing genetic modification to this extent.

Continued scientific research in moving aquaculture into the offshore or other high energy
environments will assist the industry to grow by opening up new culture sites. Land-based
aquaculture is also believed to be an area of future growth for the industry.

Despite studying certain diseases, such as MSX, for more than fifty years, many unknowns
remain. It was noted in interviews that new scientific knowledge would assist in the development
of a management plan for the Bras d’Or region. Further research on invasive species, such as
tunicates, will assist the industry in effective pest control.

Much is known about commonly farmed aquaculture species, and siting criteria are detailed in a
number of different literature sources. It is important to disseminate this knowledge to
aguaculturalists and potential new entrants into the industry. A solid understanding of the
species to be farmed is crucial to success. Partnerships between researchers and growers are
essential, particularly because growers observe the limiting factors of a species culture in the
field across a wide range of conditions.

6.3 ADVANCEMENTS IN TECHNOLOGIES

Technological advancements for working offshore or in high energy environments will benefit
the industry by allowing it to operate in these new areas successfully. For example,
advancements in net-pen design continue to improve. It was suggested that perhaps
technological advancements will help with pest deterrence in the future as well.

Feeding systems are now being used by larger companies, though they are expensive. This
allows fish to feed during high winds or storms when boats cannot get out to the site. This saves
on operating costs and reduces lost feed days. Feed cameras are also used extensively now,
which saves on wasted feed. Feed has also been improved to have less breakage. Similarly,
new water-borne feeding systems also reduce feed breakage, as opposed to traditional airborne
feed systems.

Some respondents believe that new technologies will come in the form of marginal changes and
improvements upon existing technology more so than creating substantial, new inventions. It
may be wise to look back instead of ahead in some situations. For example, oyster aquaculture
has been practiced in Southeast Asia for thousands of years; the industry could use this
historical knowledge to improve practices in Nova Scotia. Technology transfer was also noted
as useful and commonly done in Nova Scotia. For example, continuous socking for mussels is
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now being practiced in the province, which was adopted from New Zealand. Some new

technologies exist internationally, but are not currently used in Nova Scotia for various reasons,
such as cost.
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7.0 REQUIRED FUTURE WORK

This report is one stepping stone in the effort to expand the marine aquaculture industry in Nova
Scotia. From the results of this research and industry consultations, the Jacques Whitford Stantec
Limited Project Team recommends that future work by the NSDFA focus on three key areas:

Increased knowledge and dissemination of information on biophysical conditions in Nova
Scotia. This report has provided general descriptions of the biophysical conditions in each of
the seven defined aquaculture regions across the province and a high-level analysis of how
these conditions affect suitability for each of the species examined. Based on the available
literature and results of the stakeholder consultations, this report has also identified three
key siting criteria that should be explored further: temperature, salinity, and depth. Further
effort should be focused on compiling existing data and making available information on
these three criteria in each of the aquaculture regions across the province. This could
include the generation of regional or sub-regional maps showing where these criteria are
generally suitable for key commercial species and using this information to conduct
constraint mapping exercises.

Further examination of socioeconomic conditions in Nova Scotia. Although socioeconomic
conditions were not generally included in the assessments of regional aquaculture suitability
in this report, results of the stakeholder consultations revealed that issues such as conflicts
with other resource users and availability of infrastructure have significant implications in site
selection and, more importantly, site availability. For instance, there are particular areas of
the province identified as having tremendous potential from a biophysical perspective for
culturing commercial species, but stakeholders indicated that potential conflicts with other
resource users places limitations on the availability of these sites. Efforts that are currently
underway by the NSDFA to identify and address these socioeconomic barriers should be
continued. While biophysical conditions can be a very difficult and costly barrier to
overcome, there is good potential to overcome socioeconomic barriers within the province
and allow for expansion of the industry.

Assessment of additional barriers to expansion of the industry. Results of the stakeholder
consultations revealed that in addition to the biophysical and socioeconomic barriers to
expansion of the marine aquaculture industry that were identified in this study, there are
additional financial barriers to development of the industry in Nova Scotia. These included
levels of government funding and the industry’s ability to leverage and access capital for
development. The NSDFA should continue to discuss these issues with industry
stakeholders and develop ways to address the barriers.

Examination of seasonal product potential and value-added products. While cold seawater
temperatures can be a constraint to aquaculture potential in some regions of the province,
there is potential for some species, such as rainbow trout, to be harvested seasonally in
order to avoid cold winter temperatures. This posses unigue challenges to the sale of fresh
product because it enters the market over a relatively narrow time period, potentially
resulting in depressed prices. However, there is good potential to develop value-added
products outside of the fresh market to mitigate this situation.
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8.0 Closure

This report has been prepared for Nova Scotia Department of Fisheries and Aquaculture. Any
uses that a third party makes of this report, or any reliance on decisions made based on it, are
the responsibility of such third parties. Jacques Whitford Stantec Limited accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made, or
actions taken, based on this report.

The information and conclusions contained in this report are based upon work undertaken by
trained professional and technical staff in accordance with generally accepted scientific
practices current at the time the work was performed. Conclusions and recommendations
presented in this report should not be construed as legal advice.

The conclusions presented in this report represent the best technical judgement of Jacques
Whitford Stantec Limited based on the available data and information obtained from the work. If
any conditions become apparent that differ significantly from our understanding of conditions as
presented in this report, we request that we be notified immediately to reassess the conclusions
provided herein.
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INTERVIEW GUIDE: Roadmap for Aquaculture Investment

We are contacting you on behalf of the Nova Scotia Department of Fisheries and Aquaculture. We
have been asked to interview members of the scientific community and aquaculture industry on
siting criteria for cultured species in the province.

The Department has requested this work in order to gain a better understanding of the corporate
body of knowledge with respect to marine-based aquaculture siting criteria and data sources for
Nova Scotia’s coastal zone. The work is also to identify the need for further work on siting criteria
to assist the industry to grow and prosper.

We would like to ask you to participate in an interview. You will be asked questions about your role
in and knowledge of the aquaculture industry with a focus on siting criteria for the following species:

Atlantic Salmon

Rainbow Trout (Steelhead)

Blue Mussels

American Oyster

Scallops (Bay and Sea Scallops)
Atlantic Cod

Atlantic Halibut

Information that you provide during this interview may be presented in our report to the Department
and other stakeholders, with an attribution to the individual and organization providing the
information. If you identify criteria, data or locations, this information may be presented and
mapped in a public report. However, during the interview please identify any specific information
that you wish not to be reported or for which you have confidentiality concerns.

1.0 GENERAL INFORMATION

Date: , 2009

Participant’'s Name:

Organization:
Address:

Telephone:

E-mail:

Alternate Contact:
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2.0

2.1

3.0

3.1

BACKGROUND ON COMPANY/ORGANIZATION/AFFILIATION WITH INDUSTRY

What is your involvement in the aquaculture sector?
(Prompt for details, i.e. what species do you grow and where, what are you studying, etc.)

SITING CRITERIA

Based on your expert opinion, what are the key criteria to the proper siting of aquaculture
operations?

(Prompts: biophysical conditions, infrastructure, other resource users, ecologically-sensitive
areas) What information do you need to know/have to be successful? Is data available for
any of these criteria? If so, where can we find this data? (Record using tables such as the
one below)
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Table 3.1 Siting Criteria & Data Sources for Species X

Biophysical Conditions

Infrastructure

Other Resource Users

Ecologically-Sensitive Areas

Criteria

Data Sources

Criteria

Data Sources

Criteria

Data Sources

Criteria

Data Sources
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3.2 What criteria are most important?

3.3 What are the deal breakers?

3.4 Of the criteria you mentioned, what ones are currently being used in Nova Scotia? Are
there some criteria that that you would like to use/would be ideal to use that cannot currently
be used? If so, what ones and why? Prompt to identify barriers such as data gaps, etc.





