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Carrying capacity (max. Biomass holding capacity)

' The water dynamic: water renewal & 02 availability
=>» capability to sustain biological activity. Higher dynamics

wabs  Will provide a better enviromental quality.
S%DODC%SC

Benthic life & Bioturbation: Big contribution to organic = = TEeTL
matter degradation.  Bioturbation increases the ratio of exposed [\= ' o

surface of the sediment (When in balance = Oxygen enhanced & )

able to develop, healthy & diverse wildlife, helping to aerobically
degrade organic matter).

When breached, biological, chemical & physical phenomena are
triggered, affecting the bottom and water column. At final stages,
environment becomes anaerobic & toxic for benthic life.
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Where does the feed go.... ?

e
Introduced feed R, Solid Wastes t

. \5°|o | Feaces | Up to 30% of all filtered feed is released to the

3-5% bottom, turning them anoxic (toxic for benthic
s life). They also decrease sedimentation in the
area around (organic depletion).

| Seabed organic enrichment |

Near-field advection Disolves in

FCR: 1.35 water column
" H
Example from an average farm Bhasasate 4t
# Cages 18 » .
Cage size : Length 30
Width 30 ' For every Ton of whole mussel produced, 1,1

Depth 18 Ton. of feces & pseudofeaces are released. The
Total area directly bellow 16200 m2 effect on the seabed will deppend on production

Farming density 12 Kg/m3 . .

Total production (MT) 3499  MT system, density and local water dynamics:

Total feed required (MT) 4,724 MT

TOTALWASTE (feed originated only] 829 MT Spain: 183,33 Kg organic waste/m2/year
51,18  Kg/mt (37,56 Lb/Sqft/yr).

Chile: 10,56 Kg organic waste/m2/year
(2,16 Lb/Sqft/yr).




How do we avond organlc enrlchment

A.- U B.- Helping the dvna;mc,pr esess
Adi . licates-paiure’s abed
e i j,; mych fastey pagce™

- M ally Qb impro¥es dynamics by displacing
some ‘ “term and/or long vasts amounts of water activating a
term, | series of natural procesess .

Then we need to lend Nature a hand by




WORK & WHY DOES IT SOLVE

THE PROBLEM? = Our DMAe
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e —] DMA / SRF’s Technical specs

2 ~ Downwelling water flow 1,2 m3/seg
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Oxygen vertical distribution: before & during
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Pre SRF Post SRF

Statistical P value = 0.973 No statistical significance
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. Results (2004 al 2006) e
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There is statistical significance There is statistical significance

There is statistical significance

* One month to place all chemical values in regulatory compliance.

* Effect of treatment will last out from 3 — 4 production cycles according to all recorded
performances until now.
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Biodiversity (Annelidae)

Benthic Macrofauna Results
e
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Tubificidae | |

Scalibregmidae -
Magelonidae - Pre SRF
Sabellariidae -

Phyllodocidae [ Post SRF

Syllidae -
Amphinomidae -
Terebellidae ]
Eunicidae 4
Pectinariidae
Polynoidae -
Ampharetidae -
Sabellidae -
Glyceridae =
Spionidae -
Lumbrineridae -
Nephtyidae -
Cirratulidae -
Orbiniidae -
Polygordiidae -
Cossuridae -
Paraonidae -

Capitellidae

After SRF

8I0 3IO 2IO 1I0 "’ 1IO 2IO 3'0 4'0
Relative Abundance (%)

Nuculanidae
Veneridae
Sphaeriidae
Mytilidae
Carditidae
Crepidulidae
Nuculidae
Yoldidae
Tellinidae
Ranellidae

Mactridae

Nassaridae
Caecidae

Eatoniellidae

50

Biodiversity (Mollusca)

EE pe SRF
= post SRF

Before SRF After SRF
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HELPS TO REVERSE THIS PROCESS
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Results of an actual

project
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(2006 > 2010....... 2011)

Period & Year
# Irrigation points

Total area recovered: 23.000 m?

TECHNICAL DATA SRF
: March — April, 2006 2UL
2009
2010

—

578
1.964
1.752
1.795

- Total: 6.089 Ton

ANAEROBIC...
2011 New SRF

Samples for 2007-2008 INFA* were taken outside the SRF treated Area. Not relevant information.
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* INFA: Informe Ambiental =» Enviromental Report & Benthonic Survey.
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Environmental & Biological

 Cuts down Organic Matter % in the seabed
sediments.

* “Instant” recovery of main chemical
parameters (Eh & pH) favoring conditions for
repopulation by the macro and micro fauna
(surrounding area & water column).

« SRF contributes actively to restore the
biological balance and the carrying capacity
of a sedimentary environment on which it's
applied.

« SRF produces a bioturbation-like effect,
irrigating the sediments with oxygen
enhanced water, shortening benthic physico-
chemical and well as biological recovery
span time (weeks vs years).

Is SRF cost effective ?

.
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Requlato

Environmental remediation and improvement
of the sediment’s quality avoids closure and/
or loss of farming license.

Keeps the farm operational and in the best
production & sanitary conditions.

Quality and value of aquaculture/farming
licences and/or site concession increases
due to the sustained remediation of
sediments over time.

Very good & sustainable practice, clears or
at least mitigates a large portion of its local
ecological footprint (BAP certifiable ?).
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COST /[ BENEFIT ANALYSIS
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o Cost/Benefit

Cost / Benefit estimated for a 20 cage farm (each 20x20) (abt. 1.500 MT)

Economic comparison Total Cost

(Note#1) Seabed Recovery System (SRF) USD 65.146

Note # 1: For calculation of the SRF tho following parameters were used :
a.- Total surface to be recovered : 20.358 m?
b.- SRF Rate :USD 2,70 / m?2

Additional Costs : USD 0,50 / m? (includes equipment transport, fuel, Laboratory analysis, divers, etc. that are not included in the Service)
TOTAL : USD 3,20 / m2

Note # 2: The lease or rental value of sites varies considerably depending on location, farming conditions, infrastructure available on site etc. We considered a lease fee
of USD 100.000 /year for a minimum of a 3 year period.

UNITARY COST (USD/Kq)
Seabed Recovery System (SRF) USD 65.146
Last out period (# of production cycles between one SRF and the next) 3 Cycles
Production per cycle app. 1.536.000 Kgs
Total production between each SRF 4.608.000 Kgs
Cost per kilo of fish produced SRF USD 0,0141/Kg
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Asesorias

Less than 1,5 cents/Kg
( 0,68 cents/Lb.) 1{o]

- Working under regulatory compliance

- Farming in an environmentally sound site

- Implementing a responsible & less expensive
farming policy

- Increasing the value of an important asset

- A powerful PR tool (tell the world you are
taking care !!)

- A big step towards our goal:

“Double in a decade — Responsibly”



SEABED RECOVERY SYSTEM

(LAKEBED, RIVER, POND, ESTUARY......

rv@pamar. C|
almund‘é"t‘llve "" ’

Adolfo Alvial

Asesorias

N AN A A o:ia
Un Respaldo que Distingue

TECNOLOGIA
N



