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THE CONTEXT

* Aquaculture Industry strongly rests in salmon farming, which
represents more than 70% in volume and 85% in value
exports.

 In app. 3 decades salmon farming has reached around
800.000 MT and 4.5 billion dollars in annual exports.

« Around 500 marine sites are normally under operation.

« At the beginning site location was determined by proximity
to basic services, and bad weather protection. Sites were
strongly concentrated in Chiloé Island (86%).
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THE CONTEXT

REGULATION & ZONING EVOLUTION

l

S

« At the beginning few and disperse regulations (1) — Licenses defined . Rapid industry growth
exceeded Government capacity to establish an adequate regulation body.

* In 1991, the General Law of fisheries and aquaculture, GLFA (2) established the legal basis of the
aquaculture industry — Authorized Areas for Aquaculture defined..

« After that, The General Environmental Law (which includes EIA) (3) and The National Policy on
coastal zone (4) were established, Zones of preferential uses were defined. The specific Rules
on Environmental and sanitary management of aquaculture were enacted in 2001 (4A).

 The ISAcrisis triggered AMA’s (5) & Macro zones (6) ...AND NEW CHANGES ARE COMING
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PRESENT ZONE
CATEGORIES

We can identify 4 categories related to aquaculture (essentially determined by salmon
farming)

AUTHORIZED AREAS COASTAL ZONE
FOR AQUACULTURE MGMT PLAN

MACRO ZONES
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PRESENT ZONE
CATEGORIES
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CATEGORIES REVIEW
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LICENSES

* Integrated regulation since 1991. Present
regulation is very complete & comprehensive.
Public participarion is fundamental

 Any sea farm needs to have an aquaculture
concession or license to operate in the
territory.

« Aquaculture concession or license are given to
a person, rights of use, for a period of 25
years renewable on sea bottom, water
column, beaches or land-beaches.
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LICENSES

« There are clear conditions to keep the
license & also for anticipated termination.

« Concessions and authorizations are
transferable and in general susceptible of
legal business, including leasing and
mortgage.

 Nobody can ask licenses for more than
20% of the total effective surface included
in an AAA.
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LICENSES

A Preliminary characterization of the
site (Baseline) is mandatory (according
to the Environmental regulation of
aquaculture - RAMA). It is relevant that
salmon farms must maintain between
them a minimum distance of 1.5 nautical
miles and 400 meters with any other
species farm.

Initially site selection emphasized
protection of bad weather effects &
some general environmental
requirements.
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LICENSES

« Initial small scale of farms created good
relationship with local communities.
Many services were locally provided,
developing social capital and trust.. Sites
were small producing no more than 200
— 400 Ton/cycle. Then during the 90°s:
Mega farms became significant (Prod. From small to big

around 2000 — 4000 Ton.). v scale production

 Progressive overcrowding of farms/
big farms/ processing plants/
emigration of owners & managers,
opened an increasing gap with
community.
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LICENSES

SOME SALMON FARMS
ZONES WITH HIGH
CONCENTRACION OF
FARMS.
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AAA

« AAA: Authorized Areas for aquaculture are defined as those geographic
spaces situated on public use national goods where aquaculture can be
developed. Authorization process followed these steps:

SUBPESCA OTHER AGENCIES SUBPESCA

eDevelop basic eAnalize ePrepare AAA

studies suggested AAA planned

eSuggest AAA and studies publication COMMUNITY
ePaticipate in ePublish in a
central and national and
regional levels local newspaper Present observations

SUBPESCA

Send final
proposal to
Ministry of

MINISTRY OF
DEFENSE Prepare

Analize AAA proposed

Decree, Publish
final Decree

and reccomendations Defense
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AAA

Definition involved a participative process.
Initially prioritizing involved in aquaculture & then
the others.

« All regions of Chile have AAA, except
XVth, Vth and Metropolitan (RM). Presently
Xth, Xlth and Xl regions are closed for new
salmon licenses.

« AAA ‘s have been integrated under the
Coastal zone management plan established
in different regions.

* During the last 2 years the AAA have been

questioned, principally by the Salmon
Industry.
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AMAS

Definition was based in a joint
work of authority, Industry &
Academy. Boundaries, Rest periods
and coordinated treatments were
defined.

Aquaculture Management Areas
are also known as neighborhoods
or Groups of Licenses)

AMA’'s were recognized as a need
as early as 2004 (INTESAL): 12
zones.

Coordinated treatments and

resting programs/group of
licenses (or Neighborhood).
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AMAS

The AMA’'s or neighborhoods
defined as consequence of the
ISA crisis is the result of a more
veterinarian than ecosystemic view,
emphasizing disease control and
logistics aspects.

There are 90 AMAs approved for
salmon in the 3 Patagonian regions.
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AMAS and

post ISA recovery

A positive impact was evidenced
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PRODUCTION
REGULATION
SINCE 2013

(SalmonChile, 2014)

BUT IN 2012 SOME NEGATIVE TENDENCIES WERE OBSERVED AS FISH
STOCKING INCREASED VERY RAPIDLY & NEW MEASURES WERE
NECESSARY, INVOLVIG SITES AND AMAs. AMONG THEM:

e I

1.- Smolt stocking in Salmon Farms

Based on a table of percentage of losses of a given salmon farm in a production
Cycle (CO)

A diminishing of fish stocking and more strict biosecurity measures will be established
for that farm for the next production cycle (C1)

2.- Density regulation in an entire AMA

As per the last cycle of an AMA performance, an algorithm that jointly evaluates
environmental, sanitary and production variables, will define diminishing of density of
all farms of the AMA
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MACRO
ZONES

« They were created to control sanitary emergencies (they activate only
under that condition).

* Objective of Macrozones “to favor bio contention in front of a sanitary
emergency”, contributing to avoid dissemination of a disease.

* Subpesca defines Macrozones and minimum distance between them. The
basis are oceanographic (essentially hydrodinamic model), epidemiologic
and logistic information.
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MACRO
ZONES

Macrozones include 2 or more AMA’s and their boundaries consider
oceanographic conditions and existence of coastal facilities allowing boats
transit without passing through other Macro zones. At least 5 miles

separate Macro zones between them.

In front of a sanitary emergency immediately will operate a restriction of
boats transit reinforcing macro zone isolation.

8 macro zones (5 in Xth region & 3 in the Xith region)
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MACRO
ZONES

10 Macro zones :
- 8 in the Xth and Xlth regions
- 2 in XlIth region
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INFORMATION DEMAND

Available for future zoning evaluation and adjustments
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CRUCIAL

INFORMATION

AAA

LICENSES

w

Oceanographic and biological
studies to identify suitable areas.

Cartographic studies to define

boundaries of preferential uses
Zzones.

EIA study or EIA declaration.
including Preliminary
Characterization of site & geographic
positioning.

Studies showing Potential on

sensitive nearby areas (natural,
cultural or other interest).

CORFO¥

OPERATION

Eventual Studies
demonstrating no
interference with other
preferential uses zones.

Benthos condition: oxygen
concentration in the sediments)
other chemical and biologic
indicators. As carrying capacity
estimator of site.

Fish health monitoring
programs.

Biosecurity evaluations &
Risk analysis by farm



CRUCIAL
INFORMATION

SETTLEMENT OPERATION
AMA: Oceanographic and epidemiologic Pathogen behavior in sea
S studies that considers environmental and | water,: survival, dispersion and
logistic factors. vectors.

Studies on pathogens &

pathogen resistance (necessary
for Coordinated treatment programs
& pharmaceutics rotation.

MAC RO Oceanographic, epidemiologic Sanitary status of sites and
studies, logistic and risk analysis (to AMASs to detect sanitary

effectively control outbreaks dissemination) | emergencies.
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ZONING CHALLENGES
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ESSENTIAL ASPECTS DERIVED FROM CHILEAN EXPERIENCE

»Zones grouping licenses should reflect oceanography & hydrodynamic
regimes as to estimate their carrying capacity and derive adequate
management measures.

» Qverloading of fish and farms (biomass) in given areas is the cause of
fish diseases and its associated economic, social and political
consequences.

» This requires local comprehensive and long term R&D programs.
Otherwise all regulation and good practices efforts are tentative,
expensive and do not promote competitiveness and sustainability of the
industry.

»Zoning, as all other major territorial regulations, should be done under a
public — private governance, able to sustain long term industry

development.
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FUTURE TASKS FOR CHILE

»Medium & long term task: Review the present system of Zoning,
moving towards a scientific and ecosystemic approach supported by
consistent long term R+D Programs. Then, just one category of groups of
licenses could be necessary. Additionally AAA could be expanded
towards oceanic waters avoiding high farm concentration zones.

»Short term actions : In parallel it should be analyzed new distances
between simultaneously operating farms, consistent with hydrodynamic
conditions, particularly determined by strong tidal currents in Southern
Chile. Macrozones should be clearly separated; fish stocking should be
reviewed based in the best information available per zone (considering
fish health, environmental and production variables); Implement "Carrying
Capacity Models" for zones (AMAs and/or Macro zones) in order to
PREVENT critical overloading and its biological consequences as well as
intensive treatments.
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~In: "Reducing disease risk in aquaculture. The case
of Chile”. a.Awial, J. Forster & F, Kibenge. WB, RFA, GAA (2011)

“In addition, the sustainable production level with better biosecurity is
expected to approach 700.000 tons. Any production beyond this will
require expanding the geographic farming area, most probably into
region XIIth.

At present the Government is supporting studies to establish the
dominant hydrodinamic characteristics of the regions on the basis of
which it can then estimate carrying capacity of proposed salmon sea
farming zones. There is general agreement that precautionary
measures should be applied until suficient information on the
carrying capacity and dynamics of the areas is available...”






