Aquaculture & Biosecurity

Services and Solutions
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Clarity from complexity



technology consultancy offering a broad range of pro u

and services across the energy, environment, shipping, ports
and logistics and defence sectors. Clients are served by
professionals located in a network of international subsidiary
companies across 5 continents.

All BMT companies implement and maintain management
systems compliant with internationally recognised standards
covering health and safety, quality and environment
management, in line with the BMT Group Ltd. accreditation to
1ISO9001, 1ISO14001 and OHSAS18001.




From modelling environmental carrying capacity
through to offering practical management tools, we
provide aquaculture customers with end-to-end,
integrated solutions.

Whether mapping the sea floor or estimating the benthic footprint and nitrogen carrying capacity of
the local marine environment, we have evolved services that are not only highly innovative: they are
immediately practical and relevant. Our collaboration with The University of Western Australia, for
example, has seen us develop environmental modelling packages encompassing 3D-hydrodynamic,
water quality, particle transport and sediment biogeochemical models. When coupled with relevant
site-specific information, these integrated packages allow us to accurately predict the impact of sea-
cage operations and sea-floor recovery timelines during fallowing.
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The mapping procedure
typically comprises:

* a semi-automated image

segmentation:orclassification
approach-to extract boundaries
of-distinct benthic features
based on ground-truthed data

manual digitising, where
required, to improve the
botndary extraction

validation of the classification
based on a subset of the
ground-truthed data to assess
the accuracy of the classified
habitat categories

Environmental Impact
Assessment (EIA) & Approvals

Our team has a strong track record of environmental
approvals relevant to the aquaculture industry, and a
sound understanding of aquaculture logistics.

Sustainable development of marine
aquaculture requires an understanding
of the proposed production levels,

site hydrodynamics, and the carrying
capacity of the local environment.

Our understanding of regulatory
requirements and aquaculture logistics,
allows us to provide an integrated
approach to EIA that satisfies the needs
of the regulator, the customer and the
community.

 approvals strategy and likely
pathways and timing

preparation of key documentation

impartial technical advice on the

differing scenarios

consultation and liaison with the

of the customer

meet regulator guidance

level of environmental impact under

regulators and stakeholders on behalf

 development of technical scopes to

BMT provides industry leading advice across the following areas:

* implementation of marine and coastal
technical studies required for the
assessment and approval of projects

* development of environmental
management plans

* responses to submissions and
appeals

* auditing of compliance




Our team has experience in the design
and interpretation of surveys specific

to marine aquaculture operations, and
aquaculture infrastructure development.
BMT'’s services are complemented by an
expert understanding of environmental
thresholds and trigger values. BMT has
designed monitoring programs for marine
sea-cage and abalone sea-ranching
operations.

Baseline Monitoring

The design and execution of baseline and
operational environmental monitoring programs
forms a significant component of our work. Our
programs consider the needs of the regulator,
the safety and logistical constraints and the
required statistical sensitivity of the program. This
translates to programs which are robust, cost-
effective and customer specific.

BMT works closely with a suite of accredited laboratories to offer the
following services relevant to water and sediment quality surveys:

» water and sediment sampling,  extensive understanding of Australian
including the coordination of (ANZECC/ARMCANZ (2000))
laboratory analyses and Western Australian (EPA)

environmental protection criteria as

* monitoring program design, execution o
9 prog d well as other jurisdictions

and interpretation

e statistical power and cost-benefit * use of diverless technologies (ROVs)

analysis to inform survey design * extensive understanding of standard
approaches to aquaculture
monitoring







Environmental Modelling

Modelling is an effective tool for understanding
the dispersion of wastes from marine and coastal
aquaculture developments. BMT’s custom
models assist customers with decisions regarding
placement of infrastructure and determine

the environmental footprint of the proposed
operations.

BMT employs state-of-the-art models
allowing detailed investigation of the fate
and transport of excess feed and fish
waste, and the carrying capacity of the
marine environment. The models are fully
customisable and can be tailored to suit
the size of the project.

Through our collaboration with The
University of Western Australia,

we have developed environmental
modelling packages, encompassing
3D-hydrodynamic, water quality, particle
transport and sediment biogeochemical
models. These packages can be
integrated with relevant site-specific
information to allow for prediction of
impacts from sea-cage operations and
estimation of sea-floor recovery timelines
during fallowing.



Development of EMPs is a core element
of BMT business. BMT has a clear
understanding of the needs of the
customer, the regulator and stakeholders.
Consistent with best-practice approaches
to environmental management, BMT
applies a risk-based approach to EMPs
using a series of practical, easy to
measure, early warning triggers.

Environmental Management

BMT is an industry leader in the development

and application of environmental management
frameworks for the aquaculture industry, from low-
impact sea-ranching operations to major off-shore

sea-cage developments.

Triggers are based upon known
environmental thresholds. Development
of thresholds requires expert knowledge
of relevant environmental ‘cause-effect’
pathways, the response of key biological
indicators, and the point at which
measured changes in the indicators
become ecologically relevant.

EMPs are critical documents that
provide confidence to the regulator
and the community that the wastewater
discharge is sustainable and
manageable under Australian and
internationally approved environmental
quality management frameworks.

BMT has prepared EMPs for the
following sectors:

* aquaculture (finfish & abalone)

* treated wastewater (primary &
secondary treated sewage)

* post desalination process
‘brine’

* salt production waste ‘bitterns’

*  industrial cooling water

 development of appropriate
guidelines/environmental triggers

* implementation of a risk-based
approach to management

* use of simple, easy to measure
environmental indicators

* consideration of safety, logistical
constraints and budget

We provide practical management solutions via:

* recommendations for contingency
responses/planning

* deployment of diverless monitoring
technologies (ROVs)

 use of innovative approaches,
including research into the
application of eDNA technologies




Recovery Modelling

BMT has developed a suite of practical modelling
tools, including a recovery module which can be
used to inform management decisions.

BMT’s modelling tools were developed The approach has successfully been
under the Australian regulatory applied in Australia, where the module
environment where it is important to not was used to inform likely fallowing times
only understand the likely impacts of and the size of the zone required to
aquaculture operation but also the extent sustain ongoing aquaculture operations.
to which impacts are manageable. The module bridges the gap between the
EIA process and the need to determine
BMT has developed a recovery module whether the impacts are manageable (and
which links directly with the hydrodynamic therefore acceptable) under established
and particle tracking model. Recovery environmental management frameworks.
times are estimated by calculating the time
required for the benthic environment to
return to base conditions.




BMT’s modelling tools, combined with our scientific and ecological expertise,
provide our customers with answers to the following questions:

* Where should the infrastructure * What is the carrying capacity of the
be placed to achieve the required local environment?

environmental outcomes? .
* What level of production can be

* What is the environmental footprint achieved without compromising
of the proposed operation under environmental objectives?

ifferi i0s?
Rl g e * Are the estimates provided by

* Will aguaculture feed and faecal historical models accurate and can
¢ 1 wastes impact sensitive marine flora they be improved?
Kilometre and fauna?

(approximate only)




eDNA are trace amounts of DNA
obtained from environmental substrates
(such as water or sediment), rather than
directly from a biological source. This
preserved, but often degraded, genetic
material provides a means to audit
species composition and communities at
a given location.

Benefits

BMT is funding the Trace and
Environmental DNA (TrEnD) Laboratory
at Curtin University, in an Australian
Government ARC-Linkage funded (2016-
2019) project, to develop eDNA tools for
our customers.

Biosecurity - Application of
Environmental DNA Technologies

Environmental DNA (eDNA) is an exciting new
approach for detecting the presence of marine
species.

Potential applications of eDNA include:

 conservation: to detect the
presence/absence of threatened
species

* biosecurity: to detect the presence/
absence of introduced marine
species

* climate change impact:
understanding regional changes in
species composition

* environmental impact assessment:
baseline/ongoing monitoring and
evaluation; audit

We expect that eDNA tools will become an accepted approach in future
aquaculture monitoring and management programs. eDNA sampling and
analysis has many potential advantages over traditional surveying methods,
including:

* highly cost-effective monitoring
compared to traditional survey
methods

* more comprehensive data sets
detecting an increased number of
species when compared to traditional
visual surveys (e.g. eDNA provides
differentiation of closely related
species and identification of cryptic
individuals)

* rapid sample collection that is non-
destructive to habitats, flora and
fauna

* diverless monitoring techniques that

. ) accurate method for undertaking
reduce occupational safety risks

species census studies

* provision of consistent results
between monitoring programs,
independent of surveyors

« fast turn-around time for results.




ROVs are remotely operated vehicles
that can be deployed as an alternative
to SCUBA diving. BMT has access to a
range of ROVs. Observation class ROVs
are used for portability and ease of
deployment. Larger inspection- or work-
class ROVs are used for larger payload,
deeper work or stronger currents. Our
RQOVs are fitted with high-definition
camera systems. Lasers are used to
accurately measure benthic features
such as coral colony size or areas on the
seafloor.

BMT has developed systems to remotely collect
video footage, images and samples from
beneath aquaculture infrastructure.

ROVs are small enough for air transportation, and can be sent anywhere
in the world at short notice. BMT has the capacity to utilise ROV survey
techniques for:

* habitat mapping and habitat » water and sediment sampling
health surveys (coral, seagrass,

o » deployment and retrieval of water
macroalgae, marine invertebrates)

quality monitoring equipment
* |dentification and enumeration of
marine fauna, including demersal
fin-fish species * aquaculture compliance monitoring

* aquaculture site inspection




Project Management
& Field Operations

BMT will deliver your project safely, on time and to
the highest technical standard.

Field operations Project management

The safety of our personnel Our commitment to timely and effective execution of projects is underpinned
when collecting environmental by BMT’s OHSAS 18001, ISO 14001 and ISO 9001 accredited Integrated

data is paramount to BMT'’s Management System. Our Integrated Management System ensures compliance
work. with legislative requirements and incorporates an Integrated Policy, procedures,

safe systems of work and structured roles and responsibilities for all staff.

To ensure field work is undertaken
effectively, BMT has a dedicated
operations team, which includes
an Operations Manager and Dive
Officer. All field trips are coordinated
by a dedicated Field Lead who

is responsible for the daily field
operations. Each of BMT’s Field
Leads has a strong understanding
and experience with BMT’'s HSEQ
systems and field procedures.
BMT'’s fieldwork is supported by
our comprehensive suite of well-
maintained field equipment and all
diving is undertaken to a minimum
of AS/NZS 2299.1.2015.

BMT understands that good project management is critical to the success
of a project. All our projects incorporate the following project management

— principles:

=

Lol e clear communication: with the ¢ indexing: the use of a project-based

; customer and the regulator (and document indexing system coupled
Compliance Australia QD: where necessary, the community) with a fully-integrated enterprise
Certification Services i

=  procedures: formalised procedures CERUES RG] SN
IS0 14001 / E for project management, project e team work: collection, analysis

knowledge control, document filing and presentation of project data is
and resourcing coordinated through BMT’s dedicated

. operations and data management
* systems: commitment to systems

: teams
development, maintenance and
review project closeout: evaluation of project

Compliance Australia Compliance Australia L : - . performance to ensure completion
Certification Services Certification Services training: ongoing training for technical ‘ e q
- ; and identification of best practices for
and administrative staff

1S0 9001 AS/NZS 4801 application in future projects




At BMT we strive to do it smarter, safer and faster while maintaining
consistently high standards. This is reflected in our commitment to offer high
quality service at a competitive price and our ability to continuously develop
new and innovative products across a range of business sectors.

We help customers predict, monitor

and manage the environmental impacts
of ocean outfalls. Over two decades,
we've built up an unsurpassed level of
corporate knowledge about the local
issues affecting ocean discharge in both
temperate and tropical waters.

Over the past two decades, we have
provided our scientific and engineering
expertise to assist customers in the
Resources sector to obtain and maintain
their social licence to operate.

We know the regulatory pressures

and demand for high quality, safe
environmental monitoring faced by our
Energy customers, and use ROVs and
other novel data collection methods

to provide them with safe, high quality,
cost-effective solutions.

Through our understanding of regulatory
processes and the first-principles of
trigger level derivation, we have been
able to assist our Industrial customers
move to more workable and appropriate
licence conditions.

We have developed web-linked remote
camera systems for monitoring dredge
plume trajectories and beach wrack; real-
time independent dredge tracking tools
and innovative water quality monitoring
techniques for our customers, including
the use of the latest eDNA techniques.




BMT provides environmental services to marine aquaculture
developments and has a thorough understanding of related technical
issues, management approaches and regulatory requirements.
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Perth Adelaide

Level 4, 20 Parkland Road

Osborne Park Western Australia 6017
PO Box 2305 Churchlands WA 6018
Australia

Tel +6186163 4900

Email wa@bmtglobal.com

Brisbane

Level 8, 200 Creek Street

Brisbane Queensland 4000

PO Box 203 Spring Hill Queensland 4004
Australia

Tel +61738316744

Fax 461738323627

Email brisbane@bmtglobal.com

Melbourne

Level 5, 99 King Street

Melbourne Victoria 3000
Australia

Tel  +61386206100

Fax +61386206105

Email melbourne@bmtglobal.com

Newcastle

126 Belford Street

Broadmeadow New South Wales 2292
PO Box 266 Broadmeadow

New South Wales 2292

Australia

Tel +61 24940 8882

Fax  +61 24940 8887

Email newcastle@bmtglobal.com

5 Hackney Road

Hackney Adelaide South Australia 5069
Australia

Tel +6188614 3400

Email info@bmtdt.com.au

Northern Rivers

Suite 5

20 Byron Street

Bangalow New South Wales 2479
Australia

Tel +6126687 0466

Fax +6126687 0422

Email northernrivers@bmtglobal.com

Sydney

Suite G2, 13-15 Smail Street

Ultimo Sydney New South Wales 2007
Australia

Tel +61 2 8960 7755

Fax +61 2 8960 7745

Email sydney@bmtglobal.com

London

Zig Zag Building, 70 Victoria Street
Westminster

London, SW1E 65Q

UK

Tel  +44(0) 208090 1566

Email london@bmtglobal.com

Leeds

Platform

New Station Street

Leeds, LS1 4JB

UK

Tel +44 (0) 113 328 2366

Email environment.env@bmtglobal.com

Aberdeen

11 Bon Accord Crescent
Aberdeen, AB11 6DE

UK

Tel +44(0) 1224414 200

Email aberdeen@bmtglobal.com

Asia Pacific

Indonesia Office

Perkantoran Hijau Arkadia

Tower C, P Floor

JI: T.B. Simatupang Kav.88

Jakarta, 12520

Indonesia

Tel:  +62217827639

Email asiapacific@bmtglobal.com

Alexandria

4401 Ford Avenue, Suite 1000
Alexandria, VA 22302

USA

Tel  +17039207070

Email inquiries@dandp.com

www.bmt.org



