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“IMPORTANT NOTE”

Apart from fair dealing for the purposes of private study, research, criticism, or review as
permitted under the Copyright Act, no part of this report, its attachments or appendices may
be reproduced by any process without the written consent of Gassman Development
Perspectives Pty Ltd.

We have prepared this report for the sole purposes of Pacific Reef Fisheries (“Client”) for the
specific purpose of a Biodiversity and Environmental Impact Assessment against relevant
prawn farming standards. This report is strictly limited to the Purpose and the facts and
matters stated in it and does not apply directly or indirectly and will not be used for any other
application, purpose, use or matter.

In preparing this report we have made certain assumptions. We have assumed that all
information and documents provided to us by the Client or as a result of a specific request or
enquiry were complete, accurate and up-to-date. Where we have obtained information from
a government register or database, we have assumed that the information is accurate.
Where an assumption has been made, we have not made any independent investigations
with respect to the matters the subject of that assumption. We are not aware of any reason
why any of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (“Third
Party”) other than the Client. The report may not contain sufficient information for the
purposes of a Third Party or for other uses. Without the prior written consent of Gassman
Development Perspectives Pty Ltd:

a) This report may not be relied on by a Third Party; and

b) Gassman Development Perspectives Pty Ltd will not be liable to a Third Party for any
loss, damage, liability or claim arising out of or incidental to a Third Party publishing,
using or relying on the facts, content, opinions or subject matter contained in this

report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in
this report with or without the consent of Gassman Development Perspectives Pty Ltd,
Gassman Development Perspectives Pty Ltd disclaims all risk and the Third Party assumes
all risk and releases and indemnifies and agrees to keep indemnified Gassman
Development Perspectives Pty Ltd from any loss, damage, claim or liability arising directly or
indirectly from the use of or reliance on this report.

In this note, a reference to loss and damage includes past and prospective economic loss,
loss of profits, damage to property, injury to any person (including death) costs and
expenses incurred in taking measures to prevent, mitigate or rectify any harm, loss of
opportunity, legal costs, compensation, interest and any other direct, indirect, consequential
or financial or other loss.
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1 Introduction

Pacific Reef Fisheries Pty Ltd (PRF) is seeking certification for its Ayr Farm operations under
the Aquaculture Stewardship Council (ASC) Shrimp (2014) and Cobia (2016) Standards.
The ASC is a global organisation working internationally to promote the best environmental
and social choice practices in agquaculture. One of the requirements to gain certification is to
undertake a Biodiversity and Environmental Impact Assessment (B-EIA). This document
aims to meet this requirement.

Key steps in this process were:

Undertake a document review and gap analysis;

o Describe the farm and its effects;
Analysis of environmental impacts (including their likelihood and severity) and
measures to address such impacts in accordance with the standard’'s methodology.

This document forms part of a package of information tools and documents aimed at
demonstrating PRF’'s compliance with the ASC, including a detailed Social Impact
Assessment. The accompanying Social Impact Assessment also describes some of the
issues covered within the B-EIA, particularly with reference to perceived social impacts and
amelioration methods relating to environmentally-relevant activities.
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2 Aims
2.1 Key Aims

One of the requirements to gain certification is to undertake a Biodiversity and
Environmental Impact Assessment (B-EIA). The context of the B-EIA within the Standard is
set out in Table 1.

Table 1. Requirements for B-EIA

va

valuati quir n
A. Verify far

m has a B-

211 ”lr“1d|cato-r:

EIA report and that the
Farm owners shall methodology adopted complied with Appendix |. Go
commission a through Appendix | checklist point by point. Ensure

participatory B-EIA and farm is following B-EIA recommendations and
disseminate results and monitoring protocol. Verify the farm is familiar with

outcomes openly in Appendix |, the B-EIA and that they have been
locally appropriate implementing the findings. Verify that workers are
language. The B-EIA aware of the B-EIA content and the measures needed

process and document to palliate/compensate the operation effects on the
must follow the outline in | environment.
Appendix I.

Requirement: Report
available and complies to
B-EIA Appendix |
process

Applicability: All

This report therefore aims to meet requirements noted within the standards for delivery of
the B-EIA.
Other requirements delivered within this report relating to the Shrimp Standard are:
e Arisk assessment of environmentally relevant activities relating to the site;
* Allowance for and maintenance of farms sitting in Protected Areas (requirement
221)
* Allowance for and maintenance of farms sitting in mangrove ecosystems and other
natural wetlands (requirement 2.2.2);
* Allowance for and maintenance of farms sitting in critical habitats of endangered
species (requirement 2.3.1);
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e Procedures in place to avoid negative impacts on endangered species (requirement
2.3.2);
Coastal barriers between the farm and the marine environment (requirement 2.4.1);
Riparian buffer zones (requirement 2.4.2),
Corridors for wildlife movement (requirement 2.4.3);
Conductance or chloride concentration in freshwater wells (requirement 2535
Soil specific conductance or chloride concentration (requirement 2.5.4); and
Prevention measures for escapes (requirement 6.1.2).

Other requirements delivered within this report relating to the Cobia Standard are:
e Evidence of an assessment of the farm’s potential impacts on biodiversity and nearby
ecosystems that contains at a minimum (requirement 2.3.1):
a) identification of proximity to critical, sensitive or protected habitats and
species,
b) description of the potential impacts the farm might have on biodiversity, with a
focus on affected habitats or species,
c) a description of strategies and current and future programs underway to
eliminate or minimize any identified impacts the farm might have,
e Allowance for the farm to be sited in a legally designated protected area (requirement
2.3.2)

2.2 Assessment Type

Page 119 of the standard notes a requirement for large-scale farms to utilize qualified staff
for drafting of the B-EIA. The following section notes the qualifications and experience of
staff utilized for this report.

2.2.1 Relevant Staff

Mark Spears is a qualified ecologist and senior environmental scientist with over ten years

of experience undertaking ecological and environmental assessments for infrastructure and
development projects. Mark is author of past monitoring reporting for PRF and has authored
several secondary reports relevant to the -EIA under this Standard. He is also a member of
EIANZ, and subscribes to the ethics associated with his membership.

Doug Mobhr is a qualified ecologist and senior environmental scientist with over 15 years of
experience undertaking ecological and environmental assessments for infrastructure and
development projects. Doug is currently a PhD candidate focusing on terrestrial ecology.
Doug is a key author of the B-EIA undertaken for PRF under this Standard.

Kathryn Tibbles is a qualified environmental scientist with over 5 years of experience
undertaking ecological and environmental assessments for infrastructure and development
projects. Kathryn holds a Bachelor of Environmental Management majoring in Natural
Systems and Wildlife from the University of Queensland.

John Moloney is General Manager of Pacific Reef Fisheries. John has been involved in the
prawn farming industry for the last 24 years in various senior management roles, and is the
current vice president of the Australian Prawn Farmers Association. John holds a Bachelor
of Marine Science Degree from the University of Sydney and has completed his Masters
Degree in Aquaculture at the University of Tasmania.
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Wayne Di Bartolo is the Environmental Officer of Pacific Reef Fisheries. Wayne has been

involved in the prawn farming industry for the last 15 years. Wayne holds a Bachelor of
Applied Science in Aquaculture from James Cook University.

Kristian Mulholland is the Assistant Environmental Officer of Pacific Reef Fisheries.
Kristian has been involved the prawn farming industry for the last 4 years. Kristian holds a

Bachelor of Science Majoring in Aquaculture and Marine Biology from James Cook
University.
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3 Screening

The Standard notes that a required section of a B-EIA is a “screening section”, which is used
to determine whether a proposal (site) should be subject to B-EIA and, if so, at what level of
detail.

Due to the scale and location of the site, a B-EIA is determined as being required and
detailed information relating to the following potential/actual impacts is detailed in this report
and relevant Appendices: :

 protected areas and areas supporting protected species,

o other areas that are not protected but are important for biodiversity and biodiversity
services, including extractive reserves, indigenous people’s territories, wetlands, fish
breeding grounds, soils prone to erosion, relatively undisturbed or characteristic
habitat, flood storage areas, groundwater recharge areas;

o water quality values.
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4 Scoping

4.1 Introduction

The main purpose of this section is to identify relevant issues and impacts and to establish
terms of reference for the B-EIA. The scoping section has been developed in accordance
with the B-EIA methodology, with recognition that the site is in operation.

4.2 Site History

The site is located approximately 14km ENE of the Township of Ayr, QLD (see Figure 1

below).

Colevale

Airdmillan

Brandon et
.....
(AT

Bruce Hwy Ayr

Jarvisfield

Mcdesme

(41 T rmdrs Rita Island

Figure 1. Site Location

The farm was originally approved by Burdekin Shire Council in 1998, Town Plan zoning
“Special Purpose Agriculture — Aquaculture”. Approval was granted for the former Lot 8 on
RP735795 which after amalgamation with a land portion to the west in the early 1990's
became Lot 1 on RP804106. Figure 2 below shows a simplified timeline relating to farm
construction. More detailed information relating to this aspect is provided within the
accompanying P-SIA.
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PRF purchase farm

1990/1991 1994/1995 1998 1999 2005/2006 2013/2014

stage | Stage Il Stage Il and IV Stage V Stage V
Original ~ 10 + 13 hectares + 47 hectares + 28 hectares + 28 hectares
hectares [total ~ 23 hectares] [total ~ 70 hectares] construction begins construction completed
[total 98 hectares] [total 88 hectares]

Figure 2. Farm Construction Timeline

4.3 Site Description

PRF owns and operates an aquaculture facility to the east of Ayr in the North Burdekin
valley, Queensland. The facility is located close to the coast between Kalamia Creek and
Little Alva Creek, and lies south of the small township of Alva Beach. PRF have operated the
farm since 1998. The farm operations consist of 98 hectares of grow-out ponds to produce
marine prawns (Penaeus monodon) and Cobia (Rachycentron canadum). Intake water for
PRF is sourced from Kalamia Creek and treated tailwater is discharged into Little Alva
Creek.

Figure 3 shows site location and infrastructure.

4.4 Site Operation

Currently, the farm operates with 98 hectares of growout ponds (see Figure 3 below). These
are stocked with Prawns and Cobia for 12 months of the year. Ponds are approximately 1
hectare in surface area and have a depth of approximately 1.5 meters, thus holding
approximately 15 ML of water each. The ponds are supplied by pumping from Kalamia
Creek. A balancing storage exists on the property to improve seawater supply reliability to
the growout ponds. Pacific Reef Fisheries have moved away from traditional water
management systems and have now adopted a low water exchange/biofloc system whereby
water usage is substantially reduced for prawn culture

Using traditional methods prawn farms can expect to use up to 15% of the pond volume per
day, however by moving towards low water exchange/ biofloc systems water usage is
reduced to 1-2% of the pond volume per day. This management system promotes
heterotrophic bacterial growth, which provides a more stable environment for prawn culture.

Methods to culture Cobia in earthen ponds is relatively new to the Australian aguaculture

industry. Pacific Reef Fisheries currently adopts a high water exchange system, however
techniques are being developed to help become more sustainable.
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Figure 3. Site Infrastructure

Pond tail-waters are collected via a drain system and processed through a 3 stage water
treatment system before it is released in to the Little Alva System. This system incorporates
a sedimentation area, sand filtration, and polishing areas.

The primary sedimentation area, constitutes approximately 10% of the grow-out pond area.
This stage allows for the settling of solids and some nutrient uptake from filter feeding
organisms.

The secondary treatment area includes a 0.6ha sand filter. This filter is capable of treating
up to 11ML of discharge waters per day. Data collected from the filter, shows that we can
achieve a 70% reduction in total suspended solids (TSS) and a 30% reduction in total
nitrogen (TN).

The water finally passes through a polishing system comprising High Rate Algal Ponds
(HRAP) and constructed mangrove wetland. The HRAP technology has been developed in
conjunction with MBD Energy, and is world first cutting edge technology for aquaculture.
Essentially high value seaweed products are grown using the tail-waters, resulting in both
cleaner discharge water and an additional commercial product for sale. Data to date shows
that the HRAP technology is capable of further reducing TN and TP loads on the
environment by 40% and 20% respectively.

The water also passes through 24ha of mangrove wetland that has been constructed by
Pacific Reef as part of the existing farm water management system. This wetland is now
well established with large numbers of trees greater than 5m tall throughout the system.
Ponds are stocked with prawn post-larvae beginning in about June/July each year up to
Christmas with harvesting occurring from December through to June the following year.
Cobia are produced all year round with fingerlings reaching market size within (~4kg) 18
months. Farm production of Prawns and Cobia is >1000T and 100T respectively annually.
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PRF is a large employer in the Burdekin with up to 70 people employed in Full and Part-

Time positions.

4.5 Terms of Reference

The Standard notes that the scope developed shall address a range of issues based on

existing information and any preliminary surveys or discussions. Table 2 notes these issues

and attached reporting within this document where such information may be sourced.

Table 2. Requirements for Scoping and Relevant Documents

e e e Relevant
Standard Scoping Requirement | Summary st
The farm’s current method is
utilization of terrestrial ponds to
provide habitat for two marine Risk
. species. The key impact to assessment
The lype of farm!ng —_—— biodiversity is the construction of the | (Appendix B)
possible alternative methods and ; ¥
T ponds themselves, which has been +“Stage 5
a summary of activities likely to : o :
affast Hicdivarsit already undertaken in accordance Initial Advice
Y. with a range of environmental Statement”
approvals. Current potential impacts | (SKM, 2000).
are outlined in the Risk assessment
(Appendix B).
The key impact to biodiversity is the
construction of the ponds
themselves, which has been already
undertaken in accordance with a Risk
. i range of environmental approvals.
An analysis of opportunities and Gi ; ; assessment
; L . iven the sites previous -
constraints for biodiversity, : (Appendix B)
; P L . ., | management (cattle farming over u
including “no net biodiversity loss . + “Stage 5
i 3 e cleared / weed infested land) and i :
or “pbiodiversity restoration Initial Advice
) current management as undertaken ;
alternatives. g oL e Statement
in accordance with site risk (SKM, 2000)
assessments and approval d ’
conditions, ongoing management is
predicted to have a minimal impact
on biodiversity values.
Given the sites previous Risk
Expected or already experienced | management (cattle farming) and
; ; : ; assessment
biophysical changes (in soil, current management as undertaken (Appendix B)
water, air, flora, fauna) resulting in accordance with site risk 1 ‘%pta 65
from activities or proposed assessments and approval Initial g dice
activities or induced by any conditions, ongoing management is Statement”
socioeconomic changes. predicted to have a minimal impact (SKM, 2000)
on environmental values. ’ '
Effects on ecosystem connectivity are
Spatial and temporal scale of considered to be minimal given the B-EIA (see
influence, identifying effects on site's location (edge of an intensive fitiiar
connectivity between ecosystems | sugar cane growing area) and the sections)
and potential cumulative effects. presence of a 1km+ wide retained
coastal vegetation corridor to the east

14|Page



development
perspectives

Standard Scoping Requirement Summary Sgi:euvni:tn e
of the site. Potential cumulative
effects are considered to be minimal
given the scale of intensive sugar
cane farming in the region.
Biodiversity trends would have been
synonymous with typical coastal
cattle grazing in the region
(decreasing water quality, sporadic
Available information on baseline | vegetation clearing / decreasing
conditions prior to an existing farm | biodiversity. If the prawn farm was “Stage 5 Initial
and any baseline conditions for not put in place there is a strong Advice
proposed farms along anticipated | argument that sugar cane growing Statement”
trends in biodiversity in the could have also occurred in the area. | (SKM, 2000).
absence of the farm. Sugar cane growing is generally
associated with high discharge or
nutrients and pesticides which can
affect a range of environmental
values.
As indicated in the risk assessment, if Risk
operational restrictions and SeEmuEnl
Likely biodiversity impacts guidelines are maintained current (Appendix B)
associated with the farm operation | farm operation should have minimal H ‘Esria o
in terms of composition, structure | impact on these values and any Initial /?\dvice
and function. changes to coastal vegetation values P
should be detected during regular (SKM, 2000)
monitoring. ' '
Irreversible impacts are limited to E:tlél aer:t?) 5
vegetation clearing resulting from Socialpl)m St
- . . infrastructure installation, although it P
Biodiversity services and values b d that'stich cleasin Assessment
identified in consultation with ﬁan HisgLe Hen ciearing may (p-SIA)+
£ ave occurred because of other land :
stakeholders and anticipated . . Risk
changes in these, highlighting any uses in the area W'th.OUt the assessment
iFravarsible impaéts operations construction. Values (Appendix B)
' impacted post-construction are + Approvals /
minimal due to regulatory Licepnse
requirements and monitoring. Canditions
Biodiversity services and values
identified in consultation with local
experts (without a vested interest
in the area in question) and As above, see attached reporting.
anticipated changes in these,
highlighting any irreversible
impacts.
As indicated in the risk assessment, if Risk
. ; operational restrictions and
E?ﬁisr’:]?lzz r:)]?iosr%?esntga?:?cﬂ, guidelines are maintained current ?:;g:ig}iné)
- e . farm operation should have minimal i
significant biodiversity damage or | . +“Stage 5
. impact on these values and any " ,
loss, making reference to any ) Initial Advice
. changes to coastal vegetation values B
logal requirernents; should be detected during regular StEeTant
(SKM, 2000).

monitoring.
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Information required to support
decision making and a summary Not applicable. The site is currently NA

of important gaps. Proposed IA operational.
methodology and timescale.

e
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4.6 Impact Study

One of the most up-to-date documents relating to the most recent (and largest) expansion of
the operation is SKM's “Stage 5 Initial Advice Statement" (2000). The report summarises the
project, site and impact as follows:

* The majority of the additional 30 hectares of growout ponds will be sited over lands
that have pasturage value and until recently dominated by weeds.

e The existing condition of the environment is that soils are free from soil
contamination, suitable for engineering purposes (pond constructability and
maintenance), and free from acid sulphate content.

e Most ‘desirable’ native vegetation is outside the footprint of the proposed ponds, so
will be largely undisturbed and maintained.

» Where there will be (limited) interference to marine plants on the freehold property,
separate approval under Fisheries Act will be sought.

¢ Where freshwater ponds will be lost these will be in highly ephemeral, weed-fringed
depressions with little habitat value.

e The drainage pattern across the proposed Stage V development will ensure transfer
of saline pond tail waters into a large central canal that already has saline
characteristics. This avoids mixing salty waters into currently existing freshwater
environments. Drainage from upstream in the catchment will be preserved by linking
a low depression into the Stage V pond drainage system.

e Once approved, Stage V development will be consistent with the current operating
principles of the farm. Water cycle management will include: tailwater treatment via
settlement ponds to remove suspended solids, followed by extended travel time
through canals, and, passage through a constructed mangrove wetland for nutrient
removal (all on the freehold property).

4.7 Summary of Existing Operation’s Approvals
Key licensing and permit conditions for the PRF farm operation include:

* Approval Decision 2001/402 under the Environmental Protection and Biodiversity
Conservation Act (EPBC): approval from the Commonwealth Government for
expansion of the farm to 98 hectares and discharge of aquaculture waste to Alva
Creek

* Environment Authority EPPR00864913: this is approval by DEHP for cultivating or
holding crustaceans and other organisms in enclosures, dredging and processing of
seafood product

» DEEDI Permit 2005BC0307: this approval is for authorisation to conduct aquaculture
on and harvest approved list of species

* Burdekin Shire Council Decision Notice CONS13-0015 for a material change of use
(expansion) of the existing aquaculture facility Stage V.

A key document utilized for water and mangrove monitoring is the Environmental Impact
Monitoring Program, 2013 (contained for reference in Appendix B).
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4.8 Summary of Stakeholder Concerns - P-SIA

A Participatory Social Impact Assessment (P-SIA) was completed by ‘Just Add Lime’ in
associated with Acacia Associates and Gassman Development Perspectives to support the
B-EIA.

The P-SIA is a stand alone report which includes a comprehensive stakeholder analysis, a
listing of social impacts (including likelihood and severity), and measures to address these
social impacts. The P-SIA is intended to be read in conjunction with this B-EIA to provide a
holistic view of related environmental impacts and management plans.

A summary of the P-SIA is provided below in the following sections.

481 P-SIA Methodology

The basic methodology of the P-SIA is detailed below.

Gain a basic understanding of prawn

farming in Queensland

identify the farm’s social area of
Scoping influence, who is likely to be impacied
and how
Initial listing of social impacis
Identify appropriate research tools

Develop and refine P-SIA
methodology

Stakeholder identification

Communily profile and social baseline
Review evidence of existing social
impacts and management strategies

Desk-based research

Gain a basic understanding of how PRF's
prawn farm operates (farm tour)

Field research Stakeholder analysis (workshop with PRF)

Understand community profile and social
baseline (interviews with farm
stakeholders)

Identify previous and existing social
impacts and management strategies
fworkshops with PRF and interviews with
farm stakeholders)

Reporting

Figure 4 — Methodology for P-SIA

4.8.2 Stakeholder Analysis

Initial stakeholder analysis was conducted during the scoping phase, and as part of the
desktop based research phase. Following this, the stakeholder analysis was further refined
through workshops with Pacific Reef Fisheries staff.

The following Table summarises how stakeholders use the local area and gives a picture of
the social context of the Alva Beach aquaculture facility.
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Table 3 — How people use the p-SIA study area

=Ma_jo employers in the_ ea 'lnclude Burdekln Shlre Councﬂ |

‘Economic

f’j(:ncludlng sugar cane farms and 1T|I||S, cattle and hortlcuiture)
‘aquaculture (prawn farrn) and industries supporting agnculture
and aquaculture (e.g. retail, manufacturing and engineering).
Natural Resource Coastal areas are used all year round for recreational
purposes such as swimming, kite surfing, fishing and crabbing
by local people and tourists (backpackers and grey nomads).

_Groundwater_and stream water are used for lrrlgatlon
‘There are - )

Human Assets

'hos ; Home Hlil LT R B
Physical Trent Road Beach Road are the two main access roads from
Indfrastructure Ayr to the farm. Electricity and potable water are also
provided.

Key residential areas are Ayr, Home Hill and Alva Beach.
People also Ilve on sugar cane and cattle farms in the area.
Use : includes swimming, fi shlng (lncludmg
crabbmg) from land and boats and kite surfi ing. ;

Social and Cultural |
Aspects

Note: The table above is an extract from the stand alone P-SIA document completed by ‘Just Add Lime’ and for complete context should be read
in its entirety from that document.
4.8.3 Stakeholder Consultation

The table below summaries the timeline of the stakeholder consultation that was undertaken
in order to prepare the P-SIA.

Table 4 — Extracted from P-SIA prepared by ‘Just Add Lime'

w/ 8 May 2017 FRE contacted potential stakenholders to ask if they would like to be involved
and provide background information (see Attachment 4 for br i2fing nots)

wiD 8 May - w/b 23 May 2017 Rachel Maas contaciad those stakeholiders who agresd to participate in the p-
SIA and organised a time and place to meat

WD 21 May 2017 - wib 29 May Rachel Masz provided copy of information anc conzent form template (see
2017 Attachment 5] and research questions {see Attachment 6) to stakeholders
oarticipating In the p-SIA.

wit 29 May 2017 Consultations with stakehoicers were undertaken in the week beginning 29
May 2017 anc were held at a time and location that suited the stakeholder's A
schedule of the stakeholder consultations s provided in Table 4

Wi 29 May 2017 — w/b 14 June Draft mesting notes were provided o participating stakeholders and they were
2017 requestad to review and update or delete/add any more comments Final
meeting notes are provided in Attachment 7

The full list of stakeholders identified can be found with the P-SIA document.
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Stakeholder consultation discussions were kept informal so that open questions could be
asked. Consequently, the findings were a true reflection of stakeholders views, and not a
review of a list of pre determined social impacts.

4.8.4 Natural resource impacts identified

This section details the natural resource impacts identified as areas of concern by
stakeholders as part of the P-SIA undertaken in 2017. For the full range of social impacts
and concerns identified as part of the participatory process, the P-SIA should be read in its
entirety.

The primary natural resource concern identified by some stakeholders was regarding the
potential for increasing the salinity of groundwater in the area, particularly as a result of sea
water leeching through the farm ponds into the surrounding soil and groundwater. This
concern was at its peak during the Material Change of Use (MCU) process for the Stage V
expansion in 2005. Since then the level of concern has decreased over time.

As part of the development approval conditions for the Stage V MCU, research on potential
ground water impacts was undertaken and it was recognized that salinity issues can occur
as a result of natural process and human activities, and could not (and still can not) be
attributed to one particular cause or industry. Consequently, conditions were added to the
development approval granted by Burdekin Shire to specifically address concerns about
ground water impacts, including supervision of pond construction, limits placed on salinity
indicators and monitoring of groundwater bores on and off the farms.

Since the MCU for Stage V was approved and enacted, there have been no complaints or
concerns raised with Pacific Reef Fisheries or Burdekin Shire Council in relation to these
matters.

Measures implemented by Pacific Reef Fisheries to mitigate the potential for salinisation of
groundwater and address the concerns of stakeholders are detailed in Section 5.7 of this
report.

In the assessment of the MCU for the Stage V pond expansion, completed in 2005, public
submissions identified other concerns regarding storm water, site drainage and effluent
disposal. As a result, conditions were added to the development approval granted by
Burdekin Shire Council to specifically address these concerns through monitoring programs.
Throughout the stakeholder consultation undertaken as part of the P-SIA in 2017, these
concerns were not raised by any stakeholders. Therefore it is considered, that at this point
in time, salinisation of ground water remains the primary concern of some stakeholders.
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5 Mitigation

5.1 Introduction

As part of Standard requirements, the B-EIA must define appropriate mitigation and
offsetting requirements related to previous and continuing impacts. This has been reinforced
by Shrimp Standard representatives as particularly relating to the following requirements:

Shrimp Standard:
e 211
e 222
e 231-23.2
e 241-243
e 253-254
e 6.1.2
Cobia Standard:
e 231-232

5.2 Allowance for and maintenance of farms sitting
in Protected Areas

This section relates to requirement Shrimp - 2.2.1 & Cobia 2.3.2.

The Shrimp Standard, using a reference from N.Dudley defines a protected area as:

“A clearly defined geographical space, recognized, dedicated and managed, through legal
or other effective means, to achieve the long-term conservation of nature with associated
ecosystem services and cultural values”.

No area of the lots utilized for the operation are sited within such a protected area, legislated
(e.9. RAMSAR wetland / GBR area) or voluntary (e.g. Land for Wildlife property etc). The
site infrastructure was cross checked with Protectedplanet.net and the Alva Beach Site does
not lie within other protected areas.

5.3 Allowance for and maintenance of farms sitting
in mangrove ecosystems and other natural
wetlands

This section relates to requirement Shrimp 2.2.2.

A stand-alone Mangrove Offsets Review is included in Appendix B. This review included an
investigation into the pre-development and current ecological conditions of the subject site.
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The site was found to have facilitated over 20ha of regenerated mangroves, in contrast with

the estimated 150 individual mangrove stems removed as part of the development. This was

a result of the selected site being heavily modified prior to being acquired by Pacific Reef

Fisheries. A monitoring program exists for adjacent mangrove areas (Environmental Impact
Monitoring Program, 2013 — contained for reference in Appendix B) and a Mangrove Studies

Report (2014-2017) has been undertaken outlining the benefits of internal rehabilitation.

Consequently, it is considered that the natural regeneration of mangrove areas significantly
outweighs the relatively small number of mangroves originally removed.

5.4 Allowance for and maintenance of farms sitting
in critical habitats of endangered species

This section relates to requirement Shrimp 2.3.1 and Cobia 2.3.1.

Not applicable. Within previous reporting the auditor has noted:

“The farm is not located in an area considered a critical habitat for endangered species. The
closest AZE site is the Bowling Green Bay National Park which is home to the McDonalds
Frog. The southern border of the National Park is located approximately 5 km north of the
farm site.”

It should be noted that no habitat for this species exists on-site so it has not been covered in
the accompanying endangered species management plan.

5.5 Procedures in place to avoid negative impacts
on endangered species

This section relates to requirement Shrimp 2.3.2 and Cobia 2.3.1.
A stand alone Endangered Species Management Plan is included in Appendix B.

A number of IUCN listed Endangered and Critically Endangered species were considered as
possible occurrences within a vicinity of the Pacific Reef Fisheries site. The attached report
has outlined management measures to ensure that risks of death or injury to listed IUCN
endangered species is minimised or eliminated. This report should be referred to as a
management plan and provided to commencing staff who will be operating equipment,
vehicles or working in areas which are considered to possibly contain endangered species.
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5.6 Coastal barriers between the farm and the
marine environment /Riparian buffer zones

This section relates to requirements Shrimp 2.4.1, 2.4.2 and 2.4.3.

5.6,1 ASC Shrimp Standard Requirements

ltem 2.4.1 of the ASC Shrimp Standard (Coastal barriers) notes a requirement for a
‘minimum permanent barrier (or natural) between farm and marine environments” with
values set at 100m to 2km dependant on the coastal environment and the effects of storm
surges etc

Item 2.4.2. (Riparian buffers): "a minimum width of permanent native and natural vegetation
between farms and natural aquatic/brackish environments is required . . . as defined in
national legislation at the time of construction, or as determined is necessary by the B-EIA,
or following the indications given in the Guidance below, whichever is greater.”

Item 2.4.3 (Corridors) notes a “minimum width of permanent native and natural vegetation
through farms to provide human or native wildlife movement across agricultural landscapes”.

5.6.2 Legislative Requirements

At the time that Pacific Reef Fisheries acquired the property in 1998, there were no pieces of
legislation which required buffers to waterways, coastal barriers or corridors. Prior to this
time, a total of 24ha of ponds had been constructed. The planning scheme which was
relevant at the time of both acquisition and construction was the 1977 Town Planning
Scheme for the Shire of Ayr. No reference to these requirements was found in a review of
this planning scheme.

Additionally, the first state legislation which required or related to buffers was the Vegetation
Management Act 1999, which commenced the year after Pacific Reef Fisheries acquired the
property. Consequently, it has been assessed that no formal legislative requirements were in
place at the time the farm was acquired by Pacific Reef Fisheries, or constructed prior to this
time.

5.6.3 Previous Site Condition

Prior to its conversion into a prawn farm, the property was described in the original
Environmental Impact Statement as a degraded cattle grazing land, with grazing widespread
across the property which was largely cleared with invasive woody weeds over much of the
area (SKM, 2000). Consequently, the existing vegetated buffers to waterways were minimal
in the first instance, with grazing possible as far as the cattle could walk. A comparison of
aerial imagery from 1993 to 2017 indicates that native vegetation buffers to waterways
generally have been maintained in the same width and condition as those prior to purchase.
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1993 (prior to purchase — stage 1 in place, note cleared paddocks and woody weeds
versus native vegetation)

5= ¥ = ] oy ~$f“ : !

1999 (following purchase, pre-stages 3 and 4, note cleared paddocks and cleared
woody weeds)
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2004 (pre-stage 5, stages 3 and 4 in place)

ppppp

2016 — Present (all current stages in place)
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5.6.4 ASC Shrimp Standard Compliance

5.6.4.1 Requirement 2.4.3 (Corridors)

A coastal corridor ranging from 1.2 -1.5km has been maintained to the east of the site. This
corridor is primarily native coastal vegetation and minor / major watercourses. Due to the
size and quality of this vegetation the site is compliant with this criterion.

5.6.4.2 Requirement 2.4.1 (Coastal Buffers)

The standard notes a 100m-2km buffer from coastline. As the site’s operational boundary is
located over 1.2-1.5km from such features compliance has been achieved relating to this
aspect as no adverse effects such as flooding or significant erosion into adjacent areas has
been observed during storms / cyclonic activity since Pacific Reef's expansions (100 Year
ARI Flood Assessment Comments, SKM, 2000).

5.6.4.3 Requirement 2.4.2 (Riparian Buffers)

For confined natural watercourses such as rivers and streams, to comply with the ASC
standard the zone of natural or restored vegetation should be >25metres wide on both sides
of a watercourse.

Due to the complexity of waterways around the site and their mobile nature, the following
process was followed to determine waterway buffer compliance:

« Regulated waterways linked to QLD’s Vegetation Management Act Framework were
utilized to determine waterway location.

e Waterways underneath operational areas (i.e. previously removed under approval)
were removed.

o VMA waterways were then buffered by 256m and overlayed on aerial photography to
determine which waterways occurred within 25m of operational areas, including
perimeter tracks.

« Figure 4 shows these waterways and their 25m buffer areas.

0.33km of such waterways were found to be within 25m of operational areas, 0.3% of the
total waterways (37km) found within a 3km radius of the western area of the operation.
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The images below are indicative of the areas where riparian buffers were <25m. These
areas are non-erosive (stable) and largely vegetated. Speed of vehicles within these areas is
limited to 40km/hr and fauna are avoided when seen
= g

" development e

Indicative images highlighting stable buffer intersect areas, typically vegetated with
native coastal vegetation.

While it is unclear what the objective of buffer requirements is in the ASC Shrimp Standard,
common objectives of riparian buffers include fauna movement / protection and water
quality. Riparian function within these buffer-intersect areas is stable and similar in terms of
hydrological / nutrient outputs as demonstrated in detailed water quality / vegetation
monitoring undertaken on both the site and an adjacent, comparative reference site not
influenced by the farm (Environmental Impact Monitoring Program, 2005 — contained for
reference in Appendix B).

All major stages of the prawn farm have been installed and became operational prior to
application for certification under the standard, making design with consideration of riparian
buffers impossible. As the areas that do not meet the buffer requirement are minimal,
legislative requirements regarding such buffers have been met and as core buffer values
(water quality / protection of fauna) are maintained across the site, it is believed that
requirement 2.4.2 of the ASC Shrimp Standard has been met.
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5.7 Conductance or Chloride Concentration in
Freshwater Wells /S oil

This section relates to requirement Shrimp 2.5.3/2.5.4/2.5.5

e 2.5.3 For all freshwater wells (identified prior to full assessment), specific
conductance may not exceed 1,500 mhos per centimeter and/or chloride
concentration may not exceed 300 milligrams per liter.46

e 2.5.4. Noincrease in soil-specific conductance or chloride concentration in adjacent
land ecosystems and agricultural fields when compared to first year of monitoring.

» Requirement 2.5.5 relates to spoil being transferred offsite. As spoil management
and placement occurs on-site this requirement is met by default without further
reporting requirements.

Freshwater contamination has in the past been a key cause of concern from adjacent
stakeholders. The accompanying P-SIA provides a detailed history of these issues together
with the mitigation measures./ ground-truthing undertaken by PRF.

The development approval granted by Burdekin Shire Council for the facilities’ Stage V pond
expansion condition that a Groundwater Monitoring and Management Plan be developed
and implemented. A copy of the Groundwater Monitoring and Management Plan is attached
within Appendix B.

Burdekin Shire Council also undertakes groundwater monitoring in parallel with the
monitoring undertaken by Pacific Reef Fisheries. Feedback from Burdekin Shire Councils
monitoring program and the farms own monitoring, both indicate consistent results with no
complaints lodged about potential increases in salinity since the facilities’ expanded Stage V
ponds began operating. .

A Surface Soil Monitoring program has been included in Section 5.7.2.1. This monitoring
program specifies a monitoring protocol (the location of sampling stations and the frequency
of monitoring) for measuring the specific conductance of soil in adjacent land ecosystems
and agricultural fields.

The results from Pacific Reef Fisheries ground water and surface soil monitoring programs
are made publicly available on request. The parallel monitoring done by Burdekin Shire
Council is also available on request; however no requests to view this data have been made
as yet. The consistent results from Pacific Reef Fisheries and the Burdekin Shire Council's
monitoring programs provide sufficient evidence to eleviate stakeholder concerns regarding
the potential for salinisation of groundwater as a result of the facilities operations.

The following sections identify the freshwater well and surface soil monitoring locations, and

provide a summary of the conductivity data results obtained from the respective monitoring
efforts.
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5.7.1 Requirement 2.5.3: Freshwater Wells

Freshwater Well locations within the facility are shown in the figure below (As per the
Groundwater Monitoring and Management Plan approved by the Burdekin Shire Council),
with relevant conductance measurements for the last year shown in the following graphs. No
values observed in these wells exceeded the maximum permissible level.

Figure 6. Freshwater Well Locations
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Figure 7. Specific Conductance Values in Freshwater Wells, 2015-2017.
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5.7.2 Requirement 2.5.4; Surface Soil

A monitoring plan is included in the following section, with the first six-month period’s data

included in table below.

Table 6. Surface Soil Measurement, first period

- el First First | Permissible Net Maximum
Monitoring Location Monitorn - Value Increase (25% of | Permissible
(refer to map below) Date 9 | Obtained | first monitoring Level

: ; ' (us/cm) values) ; :
A 25/07/2017 1040 260 1300
B 25/07/2017 392 98 490
C 25/07/2017 150 37.5 187.5
D 25/07/2017 451 112.75 563.75

e

2.1 Surface Soil Monitoring Program

A Surface Soil Monitoring Plan is included in this section.

The Plans objectives include:

* Where a significant risk exists, identify a monitoring protocol (the location of sampling
stations and the frequency of monitoring) for measuring the specific conductance of
soil in adjacent land ecosystems and agricultural fields:

e Soil salinity must be measured 25m within adjacent land ecosystems and agricultural
fields every 6 months.

Monitoring Point Locations

* Monitoring locations occur on adjacent properties generally absent from regular salt-

water influence.

* All monitoring points are located >25m from the operational boundary.
e Natural systems to the east have been excluded from monitoring as they are intertidal
areas already heavily saline.
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Figure 8. Soil monitoring locations

Procedure

The procedure for measuring chloride or specific conductance in soils is derived from the
method used by Boyd et al. (2006) for aquaculture pond soil:

1. Soil samples must be taken by forcing a core sampler (a 1-inch PVC tube would suffice
but a professional soil sampler can also be used) into the ground with a hammer to a
depth of 20cm.

2. Samples must be dried (either by placing them in thin layers on plastic sheets and
exposing them to the air in a warm, well-ventilated place, or in an oven at 60°C) and
then pulverized and mixed (using a mortar or a mechanical soil crusher).

3. Then the measurement involves taking a 20g sample of dry soil and placing it in a glass
container, adding 40 mL of distilled water and shaking the mixture by hand for five
minutes. The specific conductance can be measured directly in the solution or the
solution can be filtered and the chloride concentration measured.

4. Multiply measurement-specific conductance values by two to adjust for the dilution (40
mL of water for 20g of soil).

5. Specific conductance values over 1,500 pS/cm or chloride concentrations above 300
mg/L indicate that the soil is saline.

6. This test will be performed approximately every 6 months.

Net increase is defined as an increase of 25% or more from initial values submitted during
the initial certification audit.
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5.8 Prevention Measures for Escapees

This section relates to requirement Shrimp 6.1.2.
This criterion has been previously assessed by ASC Shrimp Standard Auditors.
Several key documents form the basis of escape control:

Pond Preparation Section of the Operations Manual;
Work Instruction: Outlet Preparation;

Work Instruction: Escapee Recovery of Cultured Prawns:;
Cobia Cage Plan Checklist.

To summarise these documents:

» Outlets are engineered to prevent the smallest life-form of prawn introduced into
ponds from passing through;

¢ Arecovery plan for escapees is in place, which focuses on a monitoring-based
system. If farmed prawns are detected in the natural environment via daily monitoring
of traps in the PRF Mangrove Wetland, processes are put in place to restrict further
discharge until the breach can be identified:

» Regular data capture against these operations documents is undertaken and
recorded.

Table 7 summarises requirements. Escapee management plans, operational checklist
templates and maps are located within Appendix B. Cobia (Rachycentron canadum)
production also occurs on-site and while not the subject of this B-EIA, its control measures
are included in the Appendix B and for completeness.
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Table 7 Escapee prevention management requirements

A. Effective
screens or
barriers of
appropriate mesh
size for the
smallest animals
present; double
screened when
non-indigenous
species.

Requirement:
Yes

Applicability: All

A. Review records for shrimp
size in different holding
units.

Auditor to undertake.

B. Review records for mesh
or grill size. Confirm that the
mesh /grill size that was
selected was appropriate for
the smallest animals present
at the time used.

A combination of oyster mesh and fly screen are
utilised on outlets which are small enough to restrict
access of smallest lifeform of tiger prawns.

C. During the on-site visit,
inspect the size of net mesh
or grills to confirm
compliance. Where non-
indigenous species are in
culture, confirm that the
farm has used double
screens.

Auditor to undertake.

B. Perimeter
pond banks or
dykes are of
adequate height
and construction
to prevent
breaching in
exceptional flood
events [108].

Requirement:
Yes

Applicability: All

A. Review records covering 2
25 years or statement from
government agencies to
establish the maximum
height of high water when
flooding occurs.

Flood modelling indicates pond upper banks are above
a Q100 event.

B. Review statement and
map. During the on-site visit.
Review evidence and verify
that the lowest bund height
is sufficient to cope with 25
years height.

Auditor to undertake.

C. Regular, timely
inspections are
performed and
recorded in a
permanent

A. Review records to verify
inspections are regular and
timely.

Records to be provided on request.
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Requirement:
Yes

Applicability: All

B. Witness the farm
performing an inspection of
meshes and grills to confirm
that the program is effective.

Auditor to undertake.

D. Timely repairs
to the system are
recorded.

Requirement:
Yes

Applicability: All

A. Review the register to
verify repairs are performed
and recorded.

An attached Waternote with checklist is provided in
Appendices. The traps are regularly checked and
maintained.

E. Installation and
management of
trapping devices
to sample for the
existence of
escapes; data is
recorded.

Requirement:
Yes

Applicability: All

A. Review how the farm uses
trapping devices to monitor
escapees.

Trapping device design and monitoring requirements
are provided in the Pond Preparation Section of the
Operations Manual and Work Instruction: Outlet
Preparation.

B. Review records of
inspection and observed
escapees.

Auditor to undertake.

C. During the on-site visit,
inspect to verify that traps
are configured properly and
located suitably to ensure
effective farm-wide
monitoring of escapees.

Auditor to undertake.

F. Escape
recovery
protocols in
place.

Requirement:
Yes

Applicability: All

A. Review escape recovery
protocols and assess that
protocols are implemented,
there are records of escapes,
records of actions taken and
records of procedural
modifications to prevent
reoccurrence.

An escape protocol is in place (refer to the Work
Instruction: Escapee Recovery of Cultured Prawns). The
instruction is operational. Discharge Reports are
available in the audit pack. No escapes have been
detected.
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6 Future Activities

6.1 Overview

The ASC Shrimp Standard list several requirements regarding B-EIA distribution, monitoring
and updating. As these are future activities a summary of proposed processes is provided in
subsequent sections.

6.2 Distribution to Other Parties /Review and
Decision-Making

The B-EIA and P-SIA reports have been sent to the key relevant stakeholders for review and
comment. As yet, no comments or feedback has been received. If feedback is provided,
these comments will be assessed together with auditor comments / requirements, and
where required the B-EIA will be updated to ensure it complies with ASC Standard
requirements.

Monitoring results will be provided to the public through appropriate communication channels
to ensure that monitoring is easily accessible and to help alleviate stakeholder concerns
regarding lack of information on potential groundwater salinisation.

6.3 Management, Monitoring, Evaluation and
Auditing

Approvals-based and internal monitoring / actions will continue to be undertaken at their
required frequencies. The B-EIA will be reviewed / assessed annually to ensure compliance
with the method is maintained. Audits will be undertaken at a frequency prescribed by the
ASC Shrimp and Cobia Standards

Outcomes of internal review and audits will be incorporated into B-EIA updates where
required to comply with the ASC Shrimp and Cobia Standards.

A single digital folder containing all relevant B-EIA documents will be created within PRF's

data management system. These documents will be backed up either on an alternative
server or a cloud-based system annually at a minimum.
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Appendix A: Site Mapping

43|Page



00 2914 8 3 LrSt

SalIBUSIH 188y JIoRd

vId3v ubisan

R 90LF08dH UO | 107
uoeeq eAlY .UNOW_ sl




’ S e ]

e  perspectives

' plarationg
. ervircnment
' . development urdce

Appendix B: Supporting
Documentation

44| Page



SWSHM - V4Ud

81 Jo | a3eq
; S|oAaT J91BMPUNOIEL) 108)JR
aukep paI0}IUOW J3JEMPUNOID -1 z a saA saA m«mcr\,m H_mﬁmm%mEmem _._WU
peig |aA8] pooly Jeah ; 00| Jolep sao
‘uyop ‘sukem 00L:] ©1 Pa19NJ)SUCD Usaq aABY S|2A3| puod +1 € a SBA SaA ¢4n200 Bulpool4 Jofely s20q

SJUSAT JoYJRDIN) BWLNXT T

Apenbau

pajepdn pue pajajdwos xujew Bujurel) “H v 35 saA sap ¢ Buiuiesn usioyns

juswebeuRl IV uaalb pue pajanpur yes any

paulel) pue pajanpu) yeis

asuauadxa Ansnpul Zwley ay) je yels
pesg/aufep YIM PaUIqUID S$081B3p AJERIS) UM HEIS °N S2A pajeonpe/peouauadxe siayy s|
E] B)s ¢WE]
uoseas yoes o d
pelg/aukem 3] 1B UINJaJ SISHIOM [BLOSESS pasuaadx] y ON SaA mE_ 1e Jlels Juesaup) Ajierosdss
1JEIS JO JOAOWING 218U} S|
ApenBal saoue|| pue suopenbal
peag/auiep pajepdn pue pajajdwod xnew Bujurel) +1 £ a sap sap awuIanob pue saplod
paulel; pue pajonpul Jeis Auedwoa pueisiepun geis oqg
: : W) ay) 1B JBIS JO Joquinu pue
uyor aoed Ul aunjonyg Juswabeuey YeIs oN sa\ R e
6 ¢ sainpasoud
peagjeukepm XIAE builied] +1 € a saj sap pue saioljod Ajjiqeurelsng pue

u| Jjo paubijs:pue UoRONPULU| PRUBSald [eJUBLILUOIIAUT JO BIEME JB)S aly

ssaualemy [eju m_E_,c.@_:Ew HeIs ‘L =

a|qisuodsay aweld swi] pue yoedw| PooyleyI]

joeduwl]  ON/SOA }oadsy

uosiad pauue|d uonoy T o T e
eli93) Bulpelo ysiy

210z 1snbny 7z :pajejdwio) ajeq
uensiy pue aufep) :Aq pajsjdwon

£08% ‘a0 ‘yoeag BAlY :SSaIppY oS

1PNy [BIJUBWIUOJIAUT pue AJjIgeulB)SNS Wlie



81 JO 7 98eJ

SWSHM - Vddd

Hels pue
juswabeuep |1y

sliojoeljuoaysajueduwiod [eal}03|d +H S 2 S8
Aq suonoadsui aul| Jamod AH Jenbay

uejd Asuabupuol aunjie4 lamod mojjo4

sa )

Jainjey} lemaod
0} anp 4N230 }20)S JO SSO| UeD

wuey ay) Bulaea| s| Jap| 40 WINIS
‘asealb ‘1o Bunjeoly ajqisiA Jayjo Jo sydIIS
ou 3INsu? 0} LM Je suoljoadsul Je|nbay

Aypigin} pue spijos papuadsns (s)uswipas
.::owm“.m?:: |ejo] ioj palojiuow Aj[EnD J3JBAN W € o) saA sap pue Jayy| ‘aseals) ‘|io) ¢In220
1ayjeam aalas Buunp painsas Jajemuulo}s Wod uohnjjod ssod
pue papiaoad sulq [eL)sSNpuUl Ul palols Jay
12A02]2puUn palols
pue swni( pue s,Jg| Ul pauleuo? |10
uensuy/aulepy 13}EMPUNOIL) J0JJUOIN +1 € a S3A SBA ¢8Us ayy ayue Jybnoiqg seoq
juswabeuep NIy +H S 3 sap saA ¢ainpnnseyul o} abeweq
UE|d JOYIEBM BAISS JHd MOIIO4 asned Jayjeam aWalxa uen
aufepm ON ON &8s s1yy oeye sapn Bupj og
sappuabe
JuswoBeURW |1V juswuianch yim sjuspuodsaliod asealoau| H v 3 sa) saA £1n90 s8UORAN og
ue|d Iayleapy 2AI9S 4¥d Mojjod
saluabe
juswuiaaob yym sjuapuodsalioo asealou|
uensuUM/auiepp Buuojuoy A)jenp 181Ep\ pasealou| +IN rd =] SaA SIA cAulend Jajem

ajqisuodsay

uosiad

"9]eD |epll
uo2iqny ybnoiy) smoy Jejemuwiols abeuely

. 8po
aweld awli] pue 2, 1oeduw| pooyiayI
Buney . : ~ 3oedw)

pauuejd uonoy

ysiy eu9jL) Buipels ysiy

1PNy [BIUBWILOIIAUT pue A}ljiqeureisns wie

ON/S9A

10EdW] JBYIEaM BLWBAXS S90Q




81 JO € 33ed

SWSHM - Vddd

jels pue
juswabeuey 1Y

‘pasn sdwnd wnnoeA pajeaLqn|-Ialem ||y

ON

ON

£ ]lOS pUE Jajem a)jeulwejuod
Ajlenualod sdwnd wnnoea ued

yels pue
juawabeuep |y

‘uabAxo
aseaJoul 0} 8jBU0QIEIIad WNIPOS 10 as

spun Aynej
aoejdai 0} a)is uo siojesaejsdwnd dn-yoeg

aoueuajUIEW J0jeI3E Je|nbay

uejd Aouabupuo) ainjie4 duing mojjo4

+H S 2

saA

SAA

;ain|ie} Jojelay/dwng
0} @np JN220 Y20}S JO SS0| UeD

~ lojeiayys

yejs pue
Juswabeuepy IV

uondwnsuoo
AB1sua u) ssauaieme pue Buluel]

SO[2ILOA JUSIDIYD [9N} BJOW 8INpOIU|

abesn Aiessaosauun
Buionpal Aq uondwinsuo |an} Jamo|

+1 [4 ]

sa)

saA

£1U1d100} |BJUBLLLCHAUS
s Auedwod ayj} pue }s02 aanpal
0} pabeuew uondwnsuaod [an} S|

Hels pue
Juswabeuey 11V

‘uoseas Yoea spuewap ABiaua
13Mmo| aAaiyoe o} spodal Apeap “sAaaing
uondwnsuon ABiaug Aousid1ys-023

uondwnsuos
ABisua ui ssauaieme pue Buuiel]

seb
Bunyes] jou ale siossaidwod 18zaal) ainsugy

uopjipuod poob u) ale s|eas 1azaal} ainsug
siazaayy pue sdwnd |je ssoioe s, SA l|e)Su]
siojelae jusiolya ABiaua alow asn

AjyuowyApjaam/i|iep
(dnou/paM) @Besn Jojluop

Aep ayj Buunp syjun yo uiny 'a|
asn Jojesoe Buibeuew Aq asn Jamod Jamo]

+N 4 |

SaA

SIA

¢iundjooy
|eluawiuoIIAUS s Auedwoo
2y} pue }S02 9INPai 0}
pabeuew uondwnsuod 1amod s|

a|qisuodsay
uosiad

awel4 awi] pue
pauue|d uonoy

apo)
Buney

bisug 'y

joeduwi|

ysiy eu9jD Buipelo ysiy

1PNy [BJUSWIUOIIAUT pue AJIJIgEUIRISNS W4

Rooyl|=Xi

joedu|

ON/S9A




SWSHM - V4dd

81 JO  29ed
29k|d uj [o20j01d 2adeosy
‘pajosiep
ale saadessa J| jeuonelado ajes epil
Hels pue saadeoasa Jo)juow o} ase|d ul sded] _ £IUBWUoIIAUS [BUIBIXE
juswabeuel IIv Kissop H v 2 Sax S9A ay) oju! adeosa 3o0ls ue)
pajojjuowl uondwWNSUod pas) pue S|BAIAING
Apaam pajoadsul
puod juawafj}as pue spuod Ul sSu3aldg
~uonnjjod sn38uag ‘L
yeis Aeysey puod uoneiodeaa e 85 &5 &91s Alayoey
ui dn pua A1ayajey woly saadeasy 1 z a A A ay) Je 1no2o seadeas] o
Hels pue ¢ pabeuew o018 peag
Juswabeuen |1y ue|d Juswabeuel aseasig Mmoj|o} 0} ainsug oN SaA 40 |esodsig pue uoRoNAsaq S|
UERSLDY ‘HahsRg ;SWIB) U9am)aq Jaysuel)
7 HEN .mm.__m suoponysul }iom Bulpuodsarios pue +H g o SOA S3A mmmm_m_n_ 10} [enusjod 818y} S|
sufem ‘uyor ue|ld Juswabeuely aseasig Mojjo} 03 ainsug ' ’
uelsiy ‘uanseg ;,ULIB} UIYJIM JBJSUE
_hew ‘peig suonongsu yiom Bujpuodsaniod pue *+H § 2 S2A S3A mmmmom_o L*E ._m“_.Ean_ emuﬁ 5
sufem ‘uyor ue|d juawabeuep aseasiq MoJjoj O} aInsug ) '
ue|d juawsbeuew Jojepaid ayj ul pagasap
uesuy ‘uangseg spoyjaw Buisn spuod wouy siojepaid JajaQg Jiusluuoliaue
‘New ‘peig +H [ o) SaA SaA |eulaixa 0} aseasiq
‘aufep ‘uyor suonsnysul yiom Buipuodsatiod pue lajsuel) 0] [ENUSI04 818U} S|
ue|d juswabeuey aseasig Mo||0} 0} ainsug] .
uelsuy ‘uanseg
B ‘ ;Mealgqing aseas]
,_HEW ‘peig suonannsul yiom Buipuodsaiion pue +H S 2 SaA SaA o m:uow_:ou%w_owyw 10 mwﬂ_ uen
aukep ‘uyor uejd Jualwabeueyy aseasiq Moj|o) 0} SINSug

ajqisuodsay
uosiad

awelq awi] pue
pauue|d uopoy

apoo
Buney
jsiy

joedw]  pooyiey

B2 Bulpelo ysiy

1pNy [BlUSWUOIIAUT pue AJjIqeulR)sNS Wie4

joedUW]|

ON/SOA




81 Jo § a8eg

SWSHM - V4dd

pasn saspoead
BulAowypies 30a1ioo pue  (sjluojuag
‘Y004 13AIY 'B3) "pasn [elajew 3031100

(snonasal pue sujelp

peag ‘uyop palinaoo sey W [ o) SaA saA ‘sjouueyd ‘spuod uo sianeq o}

uojsola aiam sijedal 1a)e seaie ajejabanay slieday) ;Jnoo0 syyomypes oq
uonejabana Jo |eAowal 3y} asiwiuly
"Uoseas
12M ay} Buunp s)iom yueg asiw|uliy

- Jo4juo) Juawipas pue uoisouy ol
sajjiuaue 4S[9A8| Jajempunols) 1938
10} AjuQ Jajemysaig aukem oN ON Ja1em alag Jo asn au} saoQ
i ue|d juawabeuew J3jJeMpUNoIS Mo||04 - S9A saj LISjEMpUROI0 10 HORBN(Mean
jaufepp/uyor \d B pl W v d 10} |enuajod asay) sj
sajjiuawe .
103 AjUQ Jo1BMUSBI4 aufepn ON SaA ¢ Pasn Jajempunois) sj
$921N0SJY J9jempunols) "6 .
s||e2 aeb|e anowal 0}
A 193|14 pues ybBnoayy palajjy Jajem abieyosig £dnago sapadg
suAEm 1 z 2 SOA S3A |leBly injwiey jo abieyasip saoQq
ajis uo pajeal) saivads njuuey
Aliep auop uoneayuspl aebje 1ajem puod
swoo|g [eB|y [njuiey ‘g
d uoijesodeas ; njjod snauab asnes
e15 A1ayoe puod Uoly 2 guopnjiod oy
i L 4 a ek SaA AiayoieH wol seadeosa ue)

a|qisuodsay
uosiad

uj dn pua A1ayajey wiolj saadeasy

awield awij pue
pauue|d uonay

3po9H
Buney

NEIY

joedw|  pooyiayr]

enau Buipelo ysiy

joedw)

ON/S9A

JIpNY [EJUBWUOIIAUS pue A)jigeurelsng wied




SWSHM - V4¥dd
81 Jo 9 98eq

Aupqisia ¢£saull Jemad uo aji|pIm
aukepvg peg aseaJau| 0} S)Ua1IaJap puiq aull jamod ||ejsu) +1 c o S9A S3A 10 ss07 10} [epuajod asey) S|

aoe|d ul ue|d Juswabeuep aseasig

seale uononpoid
woiy Aeme pajeso| s| ease |esodsig

uejd juswabeuew Jojepaid ay) u] paquUosap

HEIS IV spoyjaw Buisn spuod wouy s10iepaid 1312 3 S 8 S9A S3A ¢4N900 JBjsueN eseasiq sacd

)90)s 81nyN3a ui
SaIIAIIOE [ENSNUN 10 [einolaeyaq Aue Joday

320)s pain}nd jo Bupojjuow yjjeay aupgnoy

dHIA 0} papwIgns LLIN}aJ [enuuy

Jels pasuaol| 1In2 0} payiwaad _ sa so £4N220 ajlp|m
pue aukepp/peig Jjejs pasuUoyine pue pasuadj| Alug W 4 a A A uo uonebBiy ebeweq sesoq

ue|d yuswabeuew Jojepaid Mmojjo} 4ud

SMJD 03 papodal pue paplo2dal
HeIS IV sBuyyBis paiq jo suonealasgo Ajleq g [ ] sap saA £AN000 }003S U0 Uoljepald saoq

uejd juawabeuew Jojepaid Mmoj|o} 4ud

*Alyyuowr
suoz Buixiw je pafojdap Aong Ajjenp ia1ep)

sjpuawaalbe asuaol|
304 pue dH3a yum Ajdwoa oy Ajijenb Jajep
¢1N220 JusWucIIAUS

uyor/aukep ‘JUSWUOIIAUS -1 [4 a oN oN BuiAleoay Jo uonepelbap saoq
Buiaiaoal jo Buloyiuow Ajijenb Jajepp

dINIT 243 03 Buipiosoe Buplojiuoy Joedu|
|ejUsWUOIIAUT d¥erapun o} saAljoadsiad
juswdojaaag uewsses Aojdwa 4yd

apo
ajqisuodsay auwiel4 awi] pue e 1oeduwy pooyiaxi
Buney joedwl]  ON/SOA

uosiad pauue|d uonay
ysty el)4) Bulpelo ysiy

1IPNY [BJUSWIUOINIAUT pue AJljigeulelsns wie



SWSHM - V44d

81 Jo L 28eq
JoneiL suopesado jo Ajuiaia ayy ul sinoqybiau oN N . 3 sox son Zsinoqubiau
siojelauab uo asueusjUIELW JeinBay 1osye siojessush dn-yoeq og
¢sinogybiau pue yejs
pelg weg| — weg uaamjaq suopelado Buipasy N L a SaA SOA 1082 suonesado Buipas; o
£,SISHUNO}
as|ou [eLuIW pUE UBULIBYSY [BUOEBIDA
Joaall aonpoid sdund wnnaea pajealiqn|-1a}epp N l a S3A SeA 109ye ays buidwnd je sdwnd
wnnoea Jo uojelado ey} seoq
sanss| ) ¢sinogybBlau
ukem uyor anjosal 0} sjueulejdwod Yjm jiom Jyd 1 z a seA SeA Bujpunolns joedw asiou saoQ
ILTET]] juejd pue sajaIYyaA UO adueuajulew Jejnbay N z 3 SaA SaA ¢aHIpIIMm 1oedwl asiou seoqd

ajsem Jayjo |je 1o} papiaoid sulg

¢£ANJ200 31SEM

wolj Aeme pajeoo| s| eale jesodsiq

Maipuy +1 L g sap saA
dn-yoid [pun USZol} B}SEM IS Buisseoold woly sinopo o
|eAOWl 310)3q asipixo o} mojje abpn|g £IN900
peig +1 i g E s
Ayunxoid aso)o uj seale aAISUSS ON ebpn|s puod jam Wou} sinopo oq
P seale uonanposd 1 5 5 - — £IN220

}201S peap Wolj sInopo 0

a|qisuodsay
uos.iad

‘pasiwiulw aaueq.inisip anolbuepy

awied4 awl] pue
pauue|d uoioy

apod
Bupey

Asy

joeduwij

pooyieyi

elj) Buipeis ysiy

3oeduw

ON/S9A

aukem ue|d juswabeuew N z a soA soA ¢, 8)s au}
Paam [I2Unod aJIYs upjaping mojjo} 43d e In220 salnads pasm }sad oQ
*IN220 saosueqlnisip Aue a10}aq parocidde ) .

aukem pue paje|dwos sulio} sjqessassy-}ag 44vd 1 z a o) sk (sanoibuep “Ba) ;inooo sjueld

aAljeU JO sauBqINSIP SB0Q

PNy [BJUSWIUOIIAUT pue AJljIgeulRISNg Wwie4



SWSHM - Vidd
81 Jo 8 23eq

(asueuajuiew

pue sjuaw|ejsul Joj sainpasosd

J3jes |oieasal o) paapN) spuod juawiajjjas
I1e Ul sajyjeq ||eisuj/eoe|day iieday

ueysuy ‘aukep dINI3 pue ueld Juswabeuey abieyasiqg i paaye aq o} AIEnD
siaBeuepy puod Buipiooaoe palojiuow Aeny Jalepm +N £ g S9A S2A 183\ Joj [epuajod e a1ay) |

‘Pe ‘pelg ‘uyor
Speo| pijos pue jualnu asnpal o} spuod

uj paydope wajsAs abueyoxa sajem mo]

siasl|ia) paseq uaboiju jo
asn ayj aonpai 0} Aemiapun Apuaiing ggy

LM J& pajedo) aje jepiL
uoaiqny ayj ybnouy; pabeuew ale saWnjop ipaseajal aq 0) SaWN|oA

aufepp pue
S8 S9
siabeuey puod spuod +1 € a A A aAIssaaxa Joj [euajed e a1ay) S|

uil pajdope wajsAs abueyoxa 13jem mo-]

suswuonaua Bulpunolns ay)

peag/aulepn ] : i N b a SaA SaA 108)je Jepealdg awi ol Swi
a1e1pAH Buipeo| woyy 1snp sao(Q

ZIUBLIUOIIAUB
. Bujpunouns ayy 0aye Japeaids
peigjaufem N I a SAA SBA 9w ol swi ainynouby
Buipeo| wouly }snp seoQ

papodal si }snp/saul) aAISS99Xa - ¢sinoqubiau joaye suopelado
pelg pue |eunjdo si paaj jo Ajjenb ainsug 1 I 2 SaA SAA Buipaay} woly 1snp saoQ

A aere s

suonesado jo AJuIdIA ayy ul sanoqybilau oN ] : ssinoquBiay ey Kstoey
ujaiseg oN oN p
wiaysAs Jomo|q uo adueuajuiew Jejnbay : 9} e WBISAS Jamo|q B} sao(g
oukem suonelado jo AJUIoIA ay} ul sinoqybiau oN 4 : . on on LsInoguBieu weys
; s : uofjeiae jo uonelado ay] seoq

asueuajuew Jenbay

apo
a|qisuodsay awelq awi] pue £ poedw|  pooyayi
Buney joedw|  ON/SOA

uosiagd pauue|d uonay

NE euajg Buipels ysiy

HpNY [BlUSWIUOIIAUT pue AJjIgeulBiSNS wie



SWSHM - V4dd

81J0 6 93ed

*Auedwoo aainosal [ejaul 10 AlaAodal

Joaal] faufepy @2inosal DN Aq ajis-}Jo paAowal saudjjey et | 4 a S9A SaA Jo pesods|p se|iepeg oly

1day [esodsip jo sydianay "Alanodal Apoauoa

1ona1 joukem 221nosal pN Aq 31Is-1O paAowal |Io JSBAA W € 2 s2A = 40 pasods|p |10 31seM S|
(91.02) suiq Bujjokoai Jo Jaquinu asealdau|

aulep pajafiael e16.sDed pes) IV OoN SaA £An030) BulpAday ssoq
|ejaw pue pieoqpieayiaded
10} papiaoad suig Bujahoay
pojohAoal ase sbeq paay |1y

Aaipry Aq panddns sbeq paaj (LL) ¥Inq ¢ pa|jonuod

pesg/aufem Buisn Aq ysiqqni Beq paa) asiwiujw 43d +i € a $OA S9A sBeq paa) Woly a)sem S|

AlenBal pandwsa suig
: ZIUBWLOIIAUD
uisyseq abBaeyosip oN "pasn puod uonelodeay ; ! ; ON OoN Buipunouns ay} Joaye
: fiayoiey woly sjemalsepn) s90(Q
dINIT pue uejd Juswabeuely abieyasig
Buipioosae palojuow Ajjenp Jeiepy
puod juawapias Aq pajeipawaiolq Jajem ||y
¢ Buissaooiq
aulep/malpuy waysAs Juawieay ul 18yl wnip Bunejoy +1 Z 2 saA SIA wouy N300 uonnjjod JA1EA S80Q

uoneyues pue Buiues|o 10}
pasn s|eajway2 sjqepeibapolq paia)sibay

SPI|OS Y93ED 0} SUIBIP Ul Pasn slaulens

uensuy/aulep

dINI3 3y 03 Buipiooaoe Bullojiuol joedul)
|BlUBWILOIIAUT 3)eHapun 0} saAljoadsiad -H
wawdojaaaq uewsses Aojdwa Jyd

4 a SaA S8 A

isuolelado
Aq pejoaye eune4 pue e10|4
10 ABojooa Bulpunouins ayj s|

a|qisuodsay

uosiad

aey
nor/agin ybnouayy uononpoud aebjy oioely
pue uopeljji} PUES JO asn a3y} anupuo)n

8po9
Buney
ASy

awieiq awi] pue }oedw|  pooyexr]

joedw| = ON/S9A

pauug|d uonoy

el9ug Bupels ysiy

HUpNY [BJUSWIUOIIAUT puUB AJljIgeUlBISNS WIEH




SWSHM - Vd4d

a|gqisuodsay

uosiad

awelq awi] pue

pauuejd uonosy

8pod
Buney

Asiy

eusjli Buipels ysiy

joedw)  pooyjay

joeduu|

JpNY [BJUSWIUOIIAUT pue AJIjIqBUIBISNS WiEe 4

ON/S9A

81 JO 01 93ed
Janias Aueduwios £Sleojway? Jo suoisojdxa ioj)
peigeufep 3y} UO pUE SIIUEISHNS SNOPIBZEY YIIM +H G o) saA SaA SSNS|W 40} [eusiod & I8l S|
pajeao| aie pue Ajjenuue pajepdn s,50s J i
p sja|jed papung uo palojs sjeajway) ’ . 5 - - ;Syea| pue s|ds ploae
eig/aulepn +
pelig/ sEeIE peyeuBISEpP U) PBICIS S|EOINIBYT 0} A}o2.100 palols S|edlwayd aly
Jan19s Auedwod ;|qissanoe
pelg/aufep 3y} UO puUE SIJUEISHNS SNOPIEZEY YIIM +H g 9 saA sap N . i o
pajeao| ate pue £jjenuue pajepdn s,83S P 18Q-0L-CN 8,505 v
uoneJIIS|UjWPE pUB £3|qISSa0oe
peigjaufepn Janlas Auedwos uo pajeso| pue Ajjenuue +H [ 2 SaA sajp pue ajeg-ol-dn Ja3s16ay
pajepdn 13)sifay saouejsgng snoplezey saouelsqng snoplezeH aui sj
belojg [eolw
‘a)is uo Jiedal Uoisola 1o} [|Ij SE pasn aq ued
¢ Aoa.1100 palo)s/jo
pelg/uyor a)Is uo sease +1 [4 2 S8A S3A pasodsip aBpn|g puod S|
paaoidde gH3a w paiojs si abpn|g puod
abpn|s :ebpn|s
pesg/utor puod sonpai djay 0} SOBOIG-01d [E1} 03 OBY 1 ¢ - e S2A | puog sonpey o} wie ue aseyy s|
jday |esodsip jo sjdisoay
¢Anoau100 Jo pesodsip
lonaijjeukepm K1aA0221 a3inosal PN Aq jo pasodsip pue -1 z a S9A S siany 10/sBey Ao aly
pauiejuos siayjy pue sbea Ajlo pajeujweiuo)
1day |esodsip jo sjdiasay
uopesiuIpe .
ayy 0} Bujpioooe
J0A3.1] Jaukepn pue Jaalas Auedwoa uo yday gas -1 Z a SaA saA ummm.%mﬁ_vw__o% uwum..“.__mcﬂcoo S|
Klanooal asinosal PN Aq jo
pasods|p pue paujejuod [0S pajeulWEejuo)
{Iounoo aliys upjaping o} Juas ¢Apoauod jo
HERSLLIENRRRL swinip [eaiways panoidde Jajsnwl wnig w £ 2 S2A S3A pasods|p swini [edjwayD any
jday jesodsip jo sydiaosay ¢Apoadoo




81JO 11 938eq

SWSHM - V44d

01 buipioooe Ljenb 1ajem Jojiuop

suone|nbai
juawulaaoh yum Ajdwoa o) pasiwndo
ale sanbjuyoas) uonelpawaiolg ainsuj

s,404 anoiduwi 0} Spasj Jualdlyje alow asq)

¢suolelado Buipaa) woly

aufepy/peig aew +IN € 2| SaA SOA uopnjjod Jejem [enusiod aiauy s|
Bujujes u piodas pue Buiuien joauog
Juswabeuew
pue suoneiado Buipaaj joailoo Aq
H04 esjwpdo pue abejsem pasa) asiwiulig
s|iids paay dn uea)n
sjeuajew pue yuawdinba Jayjo
wody 2314 pue Apl) pue uea|o pays doay
aufep suoneysapul = A g sop soA isuoneysajul jsad asiwiuiw
‘peig ‘oral) 10} suopoadsul [ensia pue (Boj 2as) suone)s 0] palojs paa) ainjnaenbe s|
1eq jo suonoadsu] Ajyjuow aupnos og
s)sad Jo uolje)sajul JiLl| 0} pasn Si |0Jjuod
jsad panoidde pue ajep o} dn ainsug
(Alensip) sisuno |
uyop N L 3 sap SaA pue usWaYsi{ [euOnEaI29Y
Bunosye says Buidwnd auy
suojjeiado ainjinaenbe &Aoey ainynoenbe
uyor 10} Juawiuianob Aq panoidde ajig +1 € a SaA SSA ue Joj ajeudoidde a)s auy) s|
10ABI] -doysyiom je dn paujeys sajjjoq seq -H =] a SaA saA ¢,Pain2as siapuljAo seb ary
peig/aulepn ajqe} Joald DM Uo paplooay -IN ¥ 3 saA saA ¢ paplooal abesn |eojwayo s|

a|gisuodsay

uosiad

ssaualeme pue Bujuiel; yeig

alwelq awi] pue

pauue|d uonay

1PNy [BIUSWIUOJIAUT pue AJjiqeule)sng wJe

9pod

Buney

jsiy

joeduw|

pooy1iasI

joeduw|

ON/S2A




81 J0 7] 38eq

SWSHM - V4dd

ne/peig

S92JA3p umop 3|1} paaoldde asn

sjuapioul jo Bujpodals pue Bujuies]

saA sa)

+1 € a

¢,81asn peol Jayjo o} Jabuep
asneo Aew yaiym speo| umop
BuiA} uaym Jn220 ainjieq e uen

- __ﬁ_cmm_:_m,__r_.m_

aufepn

(o114 uo 1day s1d12oau) Li1aA02aYy aainosay
DN Aq a)is yo uaye) — |10 pio/pasn

12[2A221 9)sEM |EJaW [BDO| 0} JUas — [23)S
suopdo BujjoAaal Ayusp| — sonse|d
:ale sped A)nej pue uayoug

pays uoljeiae ul palo)s
pue sued Bupjiom 1oj paddiys uonesay

pays uoneiae je eale abeloys pajeubisaqg

+1 L g saA saA

£SHUN pauoIssILWooa
10 |esodsiq 1021100 818y} §|

aulepp

pays uoineise
uj J00J} 2)219U02 U0 pawlopad asueuajuiey

xujew Bujuiel uo papioaal
Buluiel] ‘sasho|dwsa |je jo Buiules)

3|gejieae apew spy |ds

D€| Olul paliajsuet) pue swinip |lo pajeas
uj papodsuely 10 a)sepn “s|jids 1o aanpal
sdjay |10 aAowal 0} pasn dwnd wnnaep

+1 z 5 sap saA

£Syes| pue sjids 10 aALY 0)
uonesae 1oy jenuajod e a8y S|

slabeuely
lle pue uyor/peig

pesn pasy sads YbiH
Apjeam palojiuow s, 394

sAeuy paay Buisn dous aiyua ay)
noybBnoJy} pabeuew suondwnsuoa paaq

SOA

+H € v SaA

¢ pasiwndo sanjea Y04 auy

uyor/peig

pash jaip Yojea-ou As|pry

“H S a SaA

saA

£9|0BUIBISNS PaoInos pas) S|

ajqisuodsay

uosiad

uejld juswabeuely abieyasig

awiel4 awij pue

pauue|d uonoy

apo)
Buney

Asty

Joedw|  pooyayiy

joedw]  ON/S@A

elI9j14D Buipels ysiy

HpnNy [BjuswuoliAUg pue AjljIgeule)sng wie




81 J0 €1 28ed

SWSHM - V4dd

apoo

P s1inq Jo} papiaoid suiq 1anl - a5, ail 8y asnea
aukepy/pelg -
seale pajeubisap o SIEME JElS 0} Bupjows Joj fepusiod aiauy s|
palojuow Aok} Jad yejs jo ‘oN LIBEMGEONIOp
uyop/aulep ajsem aaowal o) pafojdwa siojoenUO) -1 saA SaA 10 uojeUIWEUOI pue abeea)
opdas Joj |enualed aley s|
palojjuow sjaas| ondeg
- sapypejyels  pe
asn 1934109 113y} ul paujed} .
ale yejs pue 3|qejieae s1aysinbunxg aJ 4uol
aNAx SR RREAE LK e +H SeA S9A pue al14 o} [enuajod alsy) sj
aoejd ui sue|d uonenaeaa Louabiawg
Hels jo Buluiedj
a|qe|ieAe sy sds
swinJp J10 Joy syajjed papung ¢siids
JOASLL W seA S9A pue syeaT Joj [enuajod alay) §|
s|lids pue syjea| uleuod
0} sdwins yjlm seale papung ul paio)s [an4
a|qe|leae s,5dS
'S|IQ pue sjan4 jo BuijpueH pue abeiols ‘€z
(eoe]d uj sBo| aoueualUIEW) S3|2IYaA UC
pawuopad s| asueuajuiew Jejnbal ainsug £siuaplooy 1sng
peig/auiepn +1 SaA SaA ‘asioN ‘s|ds |eolway) ‘sawind
waeyd 0] spwrpEeds asned uonepodsuel) jjels saoQ
sjuapioul jo Bujpodal pue Bujuiedj
A=
saloljod Auedwos mojjol pue ajs Wody au) Bunisia uaym sajoadg 1sad
peig/aufep jnojul ubis siojoelUO puk J0JISIA ainsu] -1 SaA SaA JO UONEDO|SUEB] | puE SJUBPIo0Y
aoe|d ul ale sjuawaalbe JojoeljUOD BINSU] ‘1snQ ‘asioN ‘s|ids |eslwayd
‘sawin{ asned siojoeluo) od

aweld awi] pue Joeduw| pooyiayi]
Buney joedw|  ON/SOA

%Sy euoy0 Buipelo ysiy

a|qisuodsay

uosiad pauue|d uonoy

HPNY [BIUSWUOIIAUT pue AJljiqeule}sng wie4



SWSHM - V4dd

81 Jo pI 28ed
$)00}s pjim uo ainssaid aanpal suonejndod pim
ujeyseg 0} saejd ul awweibo.d uogeapsawoq -H I a sap saA 12aye Buipaalq (10309 10}

asn 0} s)201s pim Bupje) seog

2oe|d ul spwad uopesojsued |

spun
Jona) P3UOISS|LIWOI2P SA0WA) SI10}0B(UOD [EIOT] e i g — so) £S1IUN PaUO|SSILILLO03P
Aaulysew JO |esods|q j081100 a1ay] S|

PaUOCISSIWIWIOD3p WOoly panowsal si [I0

JoAad] $3|31Y3A |[e uo )day sboj aajniag W [ 9 saA SIA Juaeuapun Bupiaas Jeinbal s|

1e|nbBal 3na sseln
aufepy/pelg +1 L =] SaA saA ¢ApN pue jesu jday spunolb aiy
sulq ul paulejuod ysiqqny

ajqisuodsay swelq awi] pue pedw|  pooyneyiy
Joedwt] | ON/SOA
uosiad pauue|d uonoy

eL8jLY Buipeis ysiy

HPNY [eJusSWUOIIAUT pue AJjiqeuleIsng wie



81 Jo ST 33eq

SWSHM - Vddd

sieak QQT AJone ul aauo ueyl Ajpuanbauy ssa7 "saouelsWwN2 [euoiidadxs uj Ajuo uaddey Aepy aiey 3

s1eak Gz-S JaA2 22U 15E3| 1Y "awi} awos je uaddey pinod Apjijun a

sieah g-T Alana 2ouo 15e3| 1y “Aj|uUDISE220 1IN0 WS a|qissod J

SUIUOW 7T J2A2 20UO }SB3| 3y "SAOUBISWINDIII 350W Ul 1n330 Ajgeqodd |[IM AN 4

SUIUOW € AJaAR 22U }SB3| 1y "SIIUBISLUNIID 1SOLU U] IN230 03 pajdadx3 1320 03 Ulea) v
uopduasag apo)

9[EJS POOYI[AIT]

XLIRIA] ST SOLIYSI] Jooy dLIoed

1PNy |BlUSWIUOJIAUT pue AJljIqeule}snNS wie4

Ecuqﬁ\\m




81 Jo 91 a8eg

SWSHM - VA44d

(ssauisnq
ay1 Aouisap o1 |eruazod)
|eaiadns Jo/pue yimods

(wnuue/ 0o0‘05ZS URYY
193e8.3 sasso| |enualod)
|BAIAINS 10 /pue

{wnuue/ 000 052$-000
085S sass0| |enuajod)
|BAIAINS JO/puUE yimoud

(wnuue/ 000 05%-000
0TS $9550]| |eljuod)
|BAIAINS JO/pue

(wnuue/0p0'0TS
ueys
$s9| sass0| |enpualod)

[RAIMIRS J0/pUe asuewdomuad
uo 109)e alydosiseien Yimoud uo 1k Jolelp uo 12944 Juedyiusis Yimoig uo 103y Jouly iM043 o ale Jetil E._m.._.._..._
. 000°05S < ‘ ; .
DO0SS:< S50 S3502 |e30] ‘uoiinaasoad oom 055 - 000°0T$ s
|e10] ‘sauyy ui Suiynsaa 3(qISs0d “dH3 5§150) "dH3 01 9|qenoday 000°0TS > 51500 dn ueapd
uoinaasoud Aoy i Ge .:.uam -eunes pue | EUNE pUE IO} JO S50 ‘adewep wJal Suoj ou wnwiuiw gulinbag
‘dH3 01 9|gelioday m%_vn_ ﬁo mmomm.m._m 1 _Js [EWIUIW yum aSewep pue dn ueaja Suuinbay 12edw) pas|jedo|
‘Bunej pue eJoy} Jo I3 ! | W1 wnipaw pue 1edwi pasijelo) 40 10edwi ou yum
adewep w.a) Suo| pue
sso| Jolew yum sgewep dn Ueap JueaLUIS YIM dn uesp jueaiyudis yum yuim AjesrdAy anssi suolle|n3daJ Suiajonul
w23 8uo| snoLas _ U 12edwi pasijes0] yum Buinsal-uou Joup anss| [ealuyda]
}oedwi pasieao] yum : : :
pue 10edwi [euo|gay KiiEsidk m:mm._ UeSLILS! AjjeaidAy anss) BuLinaay : il i
[[es1aiy IuedljIusIS jusuwiuoaiaug
uonnaasoud Alages shepauaomn
: UBY] 2J0W 104 JIOM she 1n
Al “yreap/Aniqesip S i3 P SEng Ainfuy pre 151y
wo.y Juasqe si uostad ueyy ssa| 404 Anful awny |BWIOU UD XoBg pUE
1uauewaad/Ainful ; Jouiw Jo Aunful Joupg Aaues
Anpiow SHBSE painlul ay] Ainful 150| J0 YJom a1eul}|y Ainfu) pajeass Ajjeaipalp H
Peq M3 Jusueuliad Jo snouas pue yijesH
Jiydosiseie) Jofen 2leJapoln Joulin esyiusisuj uonduasag
S 14 € 4 T apo)

Z 9lqelL

JIPNY [EJUSLUUOIIAUT PUB A)fjIqeUlB}SNS WIE




SWSHM - V44d
81 JO L] 23ed

ue|4 1uswadeue ysly e jo Juawdo|ansp pue (saniejuasaldal Juswagdeueuwl J3yjo g pue J98euew uswiiedaq) uoeslisaaul pajielad

~_ NolLdI¥dsia
¥ 99l
'ssa20.4d jUaWwaseurw |ewJiou jo 1ed se padeuew asoyl
ss2204d JusWaSeuUeLW |BLUIOU
ay) jo ued se suolioe [eipawal Sulssaippe pue uoijenlls ayl Suuonuow ysSnouyy padeuew Ajelauad ale Jeyl sysu asoy|
‘pasodoud Wnipsin
SUOIIE |BIPaWaJ JO O13E] J1JaUag 011503 343 Yum Suidesy ul padeuew aq 03 Aianoe ay3 adinbaa 03 1uad144Ns sHs1 3soy | :
apeuw 2q ued pasdioJd 03 SUBWHWWOI
Jaypiny 210499 YSIH Mo|ag Supjued ysu 3y} 2anpal 01 aze(d Ul 3¢ 3snw sue|d 1ey} J28uep 1us214ns asod ey} sysi asoyl
IUBWIWOD
ued saIAlIe/syafoad a1043q YSIH Mo[2g 01 pa0npaJ g 1SnW Jupjuel ysH Byl 18y} Ja8uep juaoiyns as50d 18yl SYSH 3soy |
.~ Noudiosia e :
- W@
+IN
+N
- @auanbasuo) /pedw)
£ 9lqel

JIpNY [BlUSWUONIAUT pue AJliqeulelsng wied




81 jo 8T 95eq

SWSHM - V44d

*218 ‘suojedidsal ‘s3njduea ‘sasse|3 ‘sano|d ‘syooq “juawdinba aAaaj0ud |euosiad apiaoid 3dd

Idd 'S

*21@ ‘uonewJoyul ‘Sulnpayas ‘uolielod qol ‘Guiuiedy ‘sainpasold Suipiaoid Ag

SAleNSIUIWPY b

'219 ‘spJens ‘sayaums ‘sadinap Alajes 2anpodiu|
‘Jooy queld ‘quawdinba ‘ssadoud ay3 01 sadueyd Bupjew Aq saaulBua-al 1o ajdoad wouy piezey 3yj jo uoneledss aiajdwod Sulnsus Ag

Suuaauiduy ‘g

juswdinba 1o joo1 que|d ‘|ealew ‘ssanoad snopaezey ss3| B 03 SUIYIUMS Ag

uonNISANS °g

|eannoeud jou st siyl

uoneuiw|3 T

2/aym aSeuewW pue - S|y} 10} WIE P|Noys 5.3 a8yl wioiad 01 pasu ayy Supeujw|a Jo Aj@ia|dwoa 3 Suinowsal Aq piezey ay3 Suieujw|3

b e ~ uondussag

[ONU0Y JO AUDIEIRIH

S 9ldEL

sainpaoo.d JuswsBeuen Jo Led se |[enplalpul Aq passaippe aq ued)

saunpadoud juswadeueln Jo Hed se |enpinlpul Ag passalppe ag ue)

paJsinbay ainpaloid yJop pue ueld Buponuop - JaSeuey Juswiiedag Aq passaippe aq 1sny

wnipai

ladeue elauso woly |eaosdde ypum
uejd Juswaseuey Xsiy e Jo Juswdolanap pue (sAljeuasaidal Juswaseurw Jayjoue pue Jadeuew Juawiedaq) uonesisanul pajielaq

ladeue|p |elsuag woly [eaoidde yum

JIPNY [BJUSWUOIIAUT pue AJjIqeuleISNS wie

Ysiy




Environmental Impact

Monitoring Program

e

ADDRESS: Lot 1 on RP804106
Trent Road, Ayr

PREPARED FOR: Pacific Reef Fisheries

November 2013
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1. Introduction

1.1. Background

Pacific Reef Fisheries (PRF) Alva Beach aquaculture facility is located at Lot 1, Trent Road,
15km east of Ayr, North Queensland. This facility has approvals allowing for the discharge of
aquaculture waste to the surrounding environment. These approvals have been issued by the

following governing authorities:

e Department of Environment and Heritage Proection (EHP) - Environmental Authority
EPPR00864913
e Environment Australia (EA) - EPBC 2001/402

PRF consists of 98 hectares of grow-out ponds (Stages 1 to 5) for the production of Marine
prawns (Penaeus monodon) (see Figure 1). In addition, the facility has a hatchery, processing
facilities, 10.3 hectares of settlement-treatment ponds and a total of approximately 20
hectares of wetland areas intended to reduce contaminants in the aquaculture waste prior to
release into the receiving environment. Treated aquaculture waste is discharged into Little
Alva Creek. Little Alva Creek is a well flushed tidal estuary with seasonal freshwater
influences. The catchment of Little Alva Creek is subject to agricultural use, primarily
sugarcane production, which has the capacity as a potential source of nutrients and
suspended sediments in runoff events. Aquaculture discharge is discharged through a point
located approximately 600m from the mouth of Little Alva Creek. Intake water for PRF is
sourced from Kalamia Creek, on the southern boundary of the property.
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2. Purpose of Monitoring

The EHP authority and EA permit all contain conditions for water quality compliance and
environmental impact monitoring programs to confirm that the receiving environment is not

being adversely impacted by the release of aquaculture waste.

This Environmental Impact Monitoring Program (EIMP) has been developed to focus on
potential impacts that may occur as a result of the discharge of aquaculture waste to the

receiving environment. Of particular concern are the following potential impacts:

e Eutrophication of estuarine and near shore ecosystems;
e Changes to estuarine and near shore ecosystem function due to
physical alterations in hydrological regimes; and

e Potential loss of coastal habitat for migratory species.

The purpose of the monitoring program is to detect any measurable environmental effects of
the discharge through water column concentration changes and the use of biological indicator
organisms. The program aims to assess whether the effluent is assimilated and dissipated

within the nominated mixing zone.

2.1. Methods of Minimisation of Impacts

In accordance with Department of Environment Permit number 2001/402, aquaculture waste
will only be released during the ebbing tide and only via discharge point W1. Monitoring of this
discharge will ensure that discharge limits and parameters will comply with the Department of
Environment Permit in addition to those prescribed in the EHP and GBRMPA permits.

A discharge limit of 60ML per day will be complied with except during 1 in 5 Average

Recurrence Interval (ARI) events where it may be exceeded.
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3. Experimental Design

Little Alva Creek is a small coastal creek system. The catchment is dominated by sugarcane
agriculture and numerous man made agricultural drains discharge into this system. During
most of the year, Little Alva Creek is almost completely dominated by tidal flows with typical
salinities above 33ppt. During periods of high rainfall, the system experiences freshwater
runoff and much of the surrounding sugarcane growing area can become inundated by
floodwaters. This can create additional impacts on the coastal creek environments as
significant freshwater runoff can introduce large quantities of suspended sediments and
nutrients to the estuarine system. Due to the location of the discharge point and the relatively
small size of Little Alva Creek, it has been determined that Alva Creek, approximately 1 km to
the north of Little Alva Creek, will be used as the reference creek (See Figure 2). This
reference creek has been chosen as it fulfils the following criteria in comparison to the impact

sites:

= Similar geomarphology
«  Similar land-use on adjacent sub-catchment
«  Similar mangrove communities; and is

« Located outside of the influence of the impact to be monitored.

The relatively small size and the geomorphology of Little Alva Creek has resulted in impact
monitoring sites being chosen between the discharge point and the mouth of the creek
(except for mangrove health monitoring). Reference sites in Alva Creek will correspond to
those in Little Alva Creek. All sampling procedures for the collection and analysis of water
quality and sediment monitoring will be carried out in accordance with methods described in
the Queensland Environmental Protection Agency Water Quality Sampling Manual, 2009 or
more recent editions as they become available. Furthermore, this sampling must also conform
to conditions specified in the EHP Authority (EPPR00864913) and EA permit (EPBC
2001/402). All sampling may be undertaken by staff of PRF, providing they have suitable

qualifications and experience to perform the particular measurements.
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3.1. Sampling Locations

Impact monitoring sampling locations are as follows:

Discharge point into Little Alva Creek

500m downstream in Little Alva Creek

250m north of mouth of Little Alva Creek

Location in reference creek (Alva Creek), corresponding to A
Location in reference creek (Alva Creek), corresponding to B
250m north of mouth of reference creek

500m upstream of discharge point in Alva Creek

I &Gmmoow

Location in reference creek (Alva Creek), corresponding to G M1, M2, M3, M4
Discharge points immediately before discharge into sedimentation basin.

Regular water quality monitoring also occurs in Kalamia Creek, although this is not required

by statutory authorities.

Figure 2 outlines the approximate positions of the impact monitoring sampling locations

required as part of the EIMP.

3.2. Water Quality Monitoring

The proposed water quality monitoring contained within this EIMP will confirm compliance
with the permit conditions of all agencies at the discharge location and monitor whether
modifications to the physical and chemical conditions of the receiving waters have occurred at

the boundary of the mixing zone (i.e. 500m downstream).

3.2.1.  Frequency and Parameters of Monitoring

The following parameters will be monitored at location W1 only (the release point) at the

following frequencies in accordance with EHP environmental authority EPPR00864913:

Parameter =~ | Location _ Frequency

Dissolved Oxygen, W1, Mi, M2, M3, | Daily on discharge days
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Parameter Location Frequency
Turbidity, pH, Temp M4
W1, M1, M2, M3,
Total Ammonia M4 Weekly

Dissolved Oxygen,
Turbidity, pH, Temp A B,DE Monthly

Total Nitrogen, Total
Phosphorous, Total
Suspended Solids,
Chlorophyll a W1 Manthly

Total Nitrogen, Total
Phosphorous, Total

Suspended Solids A, B,DE Monthly

During the high, ebbing and low
Total Suspended tides. Combined into one composite
Solids WA sample.

During the high, ebbing and low
tides. Combined into one composite
Turbidity W1 sample.

3.2.2. Sampling Procedure

In accordance with EA licence condition 19, each sample collected is to be immediately
frozen and stored at -20°C or below in an air tight container free from contamination by any
organic matter. The samples are to be clearly labelled and kept continually frozen until

September of the same year, and upon request made available for analysis of total nitrogen.

For Total Nitrogen, Total Phosphorous and Total Suspended Solids, three Composite
Samples are to be collected on one day within each month in which discharge occurs; and
three Composite Samples are to be collected on each of an additional three days during each

Harvest Period.

The monthly sampling must occur at a during the ebbing tide. Sampling must also occur
during the discharge cycle.

Ideally, the sampling in the discharge and the control creek should occur on the same day. If

this is operationally impossible, sampling must be carried out on two successive days.
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At location A, M1, M2, M3, M4, single water samples will be collected. At locations A B, D
and E, three samples will be combined into one composite sample the sampling will be from

across the cross-section of the creek.

Locations A, B, D, E, M1, M2, M3, and M4 must be permanent sites, to be located by GPS
positions. In addition, positions have to be supported by natural landmarks or markers on the
creek banks. Maintenance and calibration records of the equipment used, such as automated

and handheld meters, have to be provided as part of the monitoring report.

Samples from sites A, B, D and E will be submitted to EHP with the EIMP report on an annual
basis.

These records are to be kept on file for a minimum of 8 years to be made available for

inspection, to show that the appropriate calibrations have been conducted.

3.3.  Mangrove Health Monitoring

Mangrove ecosystem health data will be utilised to provide an integrated ecosystem approach
to assess whether any measurable short and/or long-term biological impacts on the receiving
environment have occurred, that may be associated with the discharge of aquaculture waste

from the facility.

3.3.1.  Sampling Procedure

At each location A, B, D, E, G and H, permanent quadrats (400m?) will be established. Each
20m x 20m quadrat will start at the water extent of the mangrove edge and extend back into

the mangrove stands. At each location, the following parameters will be measured:

*  Species composition;
= Canopy cover;
» Canopy height;
*  Density of mature trees (i.e. over 3m, of each species); and
+ Density of saplings and small trees (i.e. less than 3m, of each
species).
In addition;

«  Three permanent photographic reference points will be established at each location.
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3.3.2.  Frequency of Sampling

Biannually in spring and autumn for the first two years to allow for consideration of seasonal
influences. Following this, frequency will revert back to annually for two years and then

biennially after this time.

3.4. Sediment Monitoring

Sediment biogeochemistry parameters are used to assess whether measurable medium to
long-term modifications to the physical and chemical conditions of the receiving waters have
occurred at the boundary of the mixing zone (500m downstream) and at the mouth of the

discharge creek.

Community composition of sediment macro-invertebrates will be utilised to provide an
integrated ecosystem approach to assess whether any measurable medium to long-term
biological impacts on the receiving environment have occurred , that may be associated with

the discharge of aquaculture waste from the facility.

3:4.1. Parameters

The following parameters will be monitored in sediments at locations B, C, E, F:
«  Total organic carbon;
»  Grainsize distribution;
«  Species composition of macro-invertebrates; and

«  Abundance of macro-invertebrates.

Locations B, C, E, and F must be permanent sites, located by GPS positions. In addition,

positions have to be supported by natural landmarks or markers on shore.

3.4.2. Frequency of Sampling

Annually in spring.

34.3. Sampling Procedure
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At the specified sampling locations three replicate sediment samples will be collected from the
creek bed either by hand if the tide allows access, or using a Van Veen Grab or similar
device. The sampling will be replicated spatially across the cross-section of the creek/mouth
of the creek i.e. one core approximately in the middle of the creek and two cores further
towards either creek bank.

The grab sites must be located in depositional areas at each sampling location.

For each location, all three sediment samples (taken from the cross section of the creek) are
to be analysed.

3.5. Sediment Monitoring

Sediment of each sample core will be analysed by a NATA approved laboratory for the

required parameters.

3.5.1.  Sampling Procedure

Data derived from each field monitoring program will be graphed using an appropriate
program. Graphs for each parameter will be presented side by side within the report for the
purposes of visually assessing differences in the graphed curves for each parameter. An
average value will be calculated from the three replicate samples taken at each site for the
point to be graphed.

3.6. Macroinvertebrates

At the specified sampling locations three replicate sediment samples will be collected.
Sediments should be sampled to a depth that allows for the collection of both epibenthos and
in-benthos. The sediment will be sieved through a 1 mm screen. All infauna collected on this
screen will be collected and sorted to the highest taxonomic level possible by a suitably
experienced and qualified organisation. For taxa that are not sufficiently described, a higher

order taxonomic identification (Family, order, class) will be adequate.

3.6.1.  Sampling Procedure
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Macroinvertebrate data including abundance and diversity of taxa observed will be recorded
and compared between the discharge creek and the reference creek. Where large differences
in abundance and diversity of taxa are observed between the two creeks, further investigation

will be undertaken to determine the likely cause of the differences between sites.
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4. Summary of EIMP Requirements

Parameter

Location

Frequency

Dissolved Oxygen, Turbidity,

W1, M1, M2, M3, M4

Daily on discharge days

pH, Temp
Total Ammonia W1, M1, M2, M3, M4 Weekly
Dissolved Oxygen, Turbidity,
A, B, D, E Monthly
pH, Temp
Total Nitrogen, Total
Phosphorous, Total
. W1 Monthly
Suspended Solids,
Chlorophyll a
Total Nitrogen, Total
Phosphorous, Total | A,B,D, E Monthly
Suspended Solids
During the first, last and
. median hour of draining
Total Suspended Solids W1
during harvest for three
harvests per year
Biannually for first two years
A,B,D,E, reverting back to annually for
Mangrove Health .
G H two years, then biennially
ongoing.
Sediment biogeochemistry,
B,CEF Annually

and macroinvertebrates

N.B. DO = dissolved oxygen , Turb = turbidity, Sal = salinity, Temp =temperature, TN = total

nitrogen, TP = total phosphorus and TSS = total suspended solids
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5. Reporting Requirements

In accordance with Department of Environment Permit number EPBC 2001/402, PRF will

submit a report each year on 1 July which summarises the following:

a. The total volume of Aquaculture Waste discharged from the aquaculture facility daily
and in the year,; '

b. Discharge volumes which exceed the daily limit of 60ML for reasons allowable under

the licence;

Results of the discharge and sediment monitoring as required in the licence;

The results of monitoring under this EIMP;

Any contraventions of these conditions of approval; and

- o a o

Details of disease outbreaks, incidents of escape farmed stock from the aquaculture
facility, monitoring of possible impacts of disease on Little Alva Creek and the Great
Barrier Reef attributable to farm operations.

If the data collected for the EIMP over a three year period reflects no measurable impacts
resulting from aquaculture activities, the frequency of sampling will be reviewed and reduced

if deemed appropriate.
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“IMPORTANT NOTE”

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted
under the Copyright Act, no part of this report, its attachments or appendices may be reproduced

by any process without the written consent of Gassman Development Perspectives Pty Ltd.

We have prepared this report for the sole purposes of Pacific Reef Fisheries (“Client”) for the
specific purpose of a review of mangrove offsets provision. This report is strictly limited to the
Purpose and the facts and matters stated in it and does not apply directly or indirectly and will not
be used for any other application, purpose, use or matter.

In preparing this report we have made certain assumptions. We have assumed that all information
and documents provided to us by the Client or as a result of a specific request or enquiry were
complete, accurate and up-to-date. Where we have obtained information from a government
register or database, we have assumed that the information is accurate. Where an assumption has
been made, we have not made any independent investigations with respect to the matters the
subject of that assumption. We are not aware of any reason why any of the assumptions are

incorrect.

This report is presented without the assumption of a duty of care to any other person (“Third
Party”) other than the Client. The report may not contain sufficient information for the purposes of a

Third Party or for other uses. Without the prior written consent of Gassman Development

Perspectives Pty Ltd:
a) This report may not be relied on by a Third Party; and
b) Gassman Development Perspectives Pty Ltd will not be liable to a Third Party for any

loss, damage, liability or claim arising out of or incidental to a Third Party publishing,

using or relying on the facts, content, opinions or subject matter contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this
report with or without the consent of Gassman Development Perspectives Pty Ltd, Gassman
Development Perspectives Pty Ltd disclaims all risk and the Third Party assumes all risk and
releases and indemnifies and agrees to keep indemnified Gassman Development Perspectives Pty
Ltd from any loss, damage, claim or liability arising directly or indirectly from the use of or reliance
on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of
profits, damage to property, injury to any person (including death) costs and expenses incurred in
taking measures to prevent, mitigate or rectify any harm, loss of opportunity, legal costs,

compensation, interest and any other direct, indirect, consequential or financial or other loss.
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Mangrove Offsets Review has been prepared in response to the ASC Shrimp Standard

requirement outlined in point 2.2.2 which states:

Criterion 2.2: Conservation of protected areas or critical habitats

2.2.2. Allowance for siting in mangrove
ecosystems and other natural wetlands, or
areas of ecological importance as determined
by the B-EIA or national/state/local authority

plans/list.

None for farms built (with or without permits)
after May 1999, except for pumping stations
and inlet/outlet canals provided they have
been permitted by authorites and an

equivalent area is rehabilitated as
compensation. For farms built or permitted
before May 1999, farmers are required to
compensate/offset impacts via rehabilitation
the

authority plans/list, or

as determined by the B-EIA, or
national/state/local
50% of the affected ecosystem (whichever is

greater).

This Review seeks to outline measures which have been undertaken by Pacific Reef

Fisheries since they took control of the subject land at Lot 1, Trent Road, Alva Beach in 1998

with respect to the compensation for and offset of impacts to mangrove ecosystems.
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2. Pre-development Conditions

Whilst little data is available with respect to the conditions of the site prior to initial
construction of the first stages of the farm, detailed ecological reporting was undertaken by
SKM in 2000 which is two (2) years following the acquisition of the site by Pacific Reef
Fisheries. Consequently, this data is considered to be a reliable indicator of site conditions in

1998 when Pacific Reef Fisheries acquired the site.

An assessment of vegetation type of Stage V of the farm in an Initial Advice Statement
prepared by SKM in May, 2000 indicated that the vegetation proposed to be impacted by that
expansion was largely represented by permanent freshwater vegetation, some aquatic
vegetation and areas of bare ground in addition to a small amount of salt tolerant vegetation

(Figure 1).

The SKM (2000) report indicates that the site was initially dominated by exotic rubber vine
and chinee apple. These weed infested areas were cleared and made way for bare ground.
Some Pandanus and Melaleuca were observed in addition to 2-3 individual Avicennia marina,
Excoecaria agallocha and Lumnitzera sp. (20 individuals for each of these species). No

significant mangrove stands were observed or reported.

Aerial photography of the pre-development Stages Il and IV of the farm appears to indicate
that the vegetation types which occurred in those areas are consistent with that described

above for Stage 5.
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Figure 1 — Vegetation Communities relating to Stage V (SKM, May 2000).
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3. Development Impacts on

Mangroves

Works associated with Stage V assessed a total impact of fewer than 50 individual mangrove
species, as outlined in the previous section. Whilst detailed reporting for Stages Il and IV is
not available, aerial photography and anecdotal information sought in relation to pre-
development conditions indicate that vegetation removed as part of Stages Il and IV was very

likely to be consistent with the vegetation assessed as part of Stage V.

To this end, it is assumed that up to an additional 100 individual mangroves may have been
removed to facilitate Stages Ill and IV. Stages | and 1l were already existing prior to the
acquisition of the site by Pacific Reef Fisheries, so no assumptions have been made about
the pre-clearing conditions of these areas.

Consequently, it is assumed that up to approximately 150 individual mangroves were likely
impacted upon by the current footprint of the Pacific Reef Fisheries aquaculture facility.

Page 8 of 12
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4. Mangrove Restoration Measures

4.1. Rehabilitation undertaken

Since the development of the Pacific Reef Fisheries facility, significant rehabilitation of
previously unvegetated areas has been facilitated. These areas total approximately 20.75 ha.
A comparison of aerial photography between 1998 and 2016 is provided in Appendix 1
indicating the extent of previously unvegetated areas which have now been rehabilitated.

Previous reporting undertaken by Gassman Development Perspectives in May, 2016 made a
detailed assessment of the total mangroves found to be growing in these previously

unvegetated areas. This reporting can be found in Appendix 2 to this report.

This reporting found that at an average total density of 5,323 stems per hectare.
Consequently, rehabilitation measures have resulted in a gain of approximately 110,465

stems.

In comparison with the estimated 150 mangrove stems removed as part of construction, this
net gain is considered to adequately compensate the relatively small numbers of mangroves

impacted.
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5. Conclusion

This Mangrove Offsets Review has included an investigation into the pre-development
ecological conditions of the subject site. The purpose of this review is to estimate the number
of mangroves which are likely to have been removed as part of the development of the site,
and compare against the number of mangroves estimated to have been regenerated since
development.

The site was found to have facilitated over 20ha of regenerated mangroves, in contrast with
the estimated 150 individual mangrove stems removed as part of the development. This was
a result of the selected site being heavily modified prior to being acquired by Pacific Reef
Fisheries. Consequently, it is considered that the natural regeneration of mangrove areas

significantly outweighs the relatively small number of mangroves originally removed.
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Report
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Study of mangrove biomass at Pacific Reef Fisheries Prawn Farm: Alva, Queensland.

Mark Spears, Gassman Development Perspectives. May 2016.

Introduction

Gassman Development Perspectives (GDP) was commissioned by Pacific Reef Fisheries to
undertake a broad scale assessment of the approximate total biomass of mangroves present on
the Pacific Reef Fisheries Alva prawn farm located at Lot 1, Trent Road, Alva (Figure 1). The
purpose of this assessment was to continue to collect data on the biomass of mangroves present
on the farm to continue to track the changes in approximate mangrove biomass present on the
farm.

The mangrove communities present on the land occupied by the farm have been artificially
established and form part of the Pacific Reef Fisheries discharge water treatment system. Prior to
the construction and operation of the aguaculture facility, the mangrove cover on the subject land

was minimal.

Methodology

The same four (4) mangrove areas were investigated as last monitoring occasion for consistency.
These areas were considered to represent a robust cross section of different mangrove
communities present on the subject site. The locations of these study areas are represented in
Figure 2. At each location, a permanent quadrat was established of an appropriate size considered
the surrounding waterways and infrastructure. The dimensions of each quadrat are outlined in
Table 1 below.

Table 1 — Size and dimensions of sample quadrats

Quadrat Number Quadrat Size
1 11x20m = 220m2
2 8x40m = 320m2
3 20x20m = 400m2
4 60x5m = 300m2
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The same quadrats utilised for the baseline survey were examined on this occasion. A GPS
location was taken at each of the quadrats. At each location, all mangroves present were identified
to species level and individual trees counted. Counts were divided into trees over 4m in height and
trees under 4m in height. The dominant canopy height was also recorded. Photographs taken at
each quadrat is included in Appendix 1.

This study was only commissioned at a broad scale and as g result, specific measurements such
as diameter at breast height (DBH), individual tree heights and wood biomass were not collected.
The basis of estimating the average biomass of individual trees was calculated using data
collected by Fromer et al. (1998) whose study investigated aboveground biomass of mangrove
genera which were comparable to those present on the Pacific Reef Fisheries property.

The site based survey determined that the majority of trees over 3m in height displayed a DBH of
between 13 to 16cm. Trees under 3m in height generally displayed a DBH of between 3 to 5cm.
Consequently, the biomass of trees of these sizes as quantified by Fromer et al. (1998) were used
as the basis for the estimation of biomass at Pacific Reef Fisheries.




Results
The results of each of the four quadrats sampled are included below in Table 2. Stem counts for

each quadrat were undertaken for trees over and under 3m in height, and the density calculaied on
a per hectare basis.

Table 2 — Results of guadrat data

» Avicennia
1 220m . 5m 44 2000/ha 84 3818/Ma
matrina

Avicennia

2 2 marina,

320m _ 6m-8m 40 1250/ha 34 1063/ha
Exocoetia :

agaliocha

Avicennia
’ marina,

3 400m 7m 62 1550.5/ha 64 1600/ha
Aegilitis
annufata

Avicennia
marina,
Rhizophora
300m? stylosa, &m 85 2833/ha 183 6100/ha
Ceriops sp.,
Aegilitis

annulata

Average 1908.375/ha ‘ 3415.25/ha

i
i
\
E
[
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According to Fromer et al. (1998), the aboveground biomass weight of mangroves in their study for
Avicennia mangroves which measured 13cm in DBH was 71.8kg and 15.5cm was 87.6kg. An
average figure of these two biomass weights was calculated to be 79.7kg. As the majority of
mangroves over 3m in height ranged between these DBH values, this average weight reported by
Fromer et al. (1998) is used as the basis for calculating mangrove biomass at Pacific Reef
Fisheries.

Also according to Fromer et al. (1998), the aboveground biomass weight of Avicennia mangroves
in their study which measured 3.5cm and 4.5¢m DBH weighed 2.8kg and 5.7kg respectively. The
average weight between these two values of 4.25kg has been utilised as the value for trees under
3m in height.

Consequently, the average mangrove biomass per hectare was calculated using these values and
the average stem count for trees over and under 3m in height across all four (4) quadrat sites. The

results are outlined in Table 3 below.

Table 3 — Calculation of total biomass of mangroves per hectare

1908.375 152.10 t/ha

4.25kg 3415.25 13.37 t/ha

185.47 tlha

This biomass of 165.47 t'ha is comparable to the findings of Fromer et al. (1998) who reported two
(2) stands of mature coastal mangroves in French Guiana as containing 180 t/ha and 315 t/ha
respectively. It has also not varied significantly with only a 2.32t difference from the baseline result
of 168.13 t/ha taken a year earlier, although it continues a slight downward trend from initial
surveys in 2014 which recorded 170.45 t/ha.

This average biomass for mangroves found on the Pacific Reef Fisheries farm was then multiplied
by the number of hectares of mangroves present on the subject site.

A total of 23.37 hectares of mangroves were found to be occurring on the Pacific Reef Fisheries
farm site (Figure 3). A total of 3867.03 tonnes of mangrove biomass was estimated to currently
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oceur on the Pacific Reef Fisheries farm site (Table 4) in contrast to 3983.42 tonnes of mangrove
biomass estimated to be occur in April 2014 and 3929.20 fonnes in April 2015 (Table 5). Acorss all
sites, trees over 3m in height had either remained constant or slightly reduced and trees under 3m
in height had increased at Quadrats 1 and 3, and decreased at Quadrats 2 and 4. This represents
a total reduction in biomass of only 1.53% from last year's results which is considered to be
negligible.

Table 4 — Total biomass of mangroves for Pacific Reef Fisheries Farm

165.47 t/ha 23.37 ha 3867.03 tonnes

Table 5 — Total biomass of mangroves for Pacific Reef Fisheries Farm (baseline results, April

2014, April 2015}

2014 170.45 t/ha 23.37 ha 3983.42 tonnes
2015 168.13 t/ha 23.37 ha 3929.20 tonnes
Conclusion

This study has estimated the approximate biomass of mangroves present on the Pacific Reef
Fisheries site. This information is important to monitor changes in mangrove biomass which may in
turn impact upon the rates of uptake of nitrogen, phosphorous and other elements over time.

In consideration of the minimal mangrove biomass previously present on the subject land prior to
the construction and operation of the aguaculture farming activities, the establishment and
maintenance of approximately 3929.20 tonnes of mangrove biomass is considered to be a



substantial improvement in the environmental condition of the marine habitat surrounding this
locality.

Additionally, the minimal reduction of 1.53% in biomass is likely to indicate that with the exception
of natural variations, no significant or sudden changes in biomass were observed or could cause
any potential concerns.

It is recommended that monitoring of mangrove biomass utilising the permanent quadrats

established on this initial baseline monitoring occasion occur every year to ensure the ongoing
health and viability of mangroves is maintained within the farm site.

References

Fromer et al. (1998). Structure, above-ground biomass and dynamics of mangrove ecosystems:
new data from French Guiana. Qecologia 115: 39-53.




Appendix 1 - Photographs of Mangrove Quadrats
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Quadrat 2 — 4 photos
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Quadrat 3 — 4 photos
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Quadrat 4 — 4 photos
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“IMPORTANT NOTE”

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted
under the Copyright Act, no part of this report, its attachments or appendices may be reproduced
by any process without the written consent of Gassman Development Perspectives Pty Ltd.

We have prepared this report for the sole purposes of Pacific Reef Fisheries (“Client”) for the
specific purpose of an Endangered Species Management Plan. This report is strictly limited to the
Purpose and the facts and matters stated in it and does not apply directly or indirectly and will not

be used for any other application, purpose, use or matter.

In preparing this report we have made certain assumptions. We have assumed that all information
and documents provided to us by the Client or as a result of a specific request or enquiry were
complete, accurate and up-to-date. Where we have obtained information from a government
register or database, we have assumed that the information is accurate. Where an assumption has
been made, we have not made any independent investigations with respect to the matters the
subject of that assumption. We are not aware of any reason why any of the assumptions are

incorrect.

This report is presented without the assumption of a duty of care to any other person (“Third

Party") other than the Client. The report may not contain sufficient infermation for the purposes of a

Third Party or for other uses. Without the prior written consent of Gassman Development

Perspectives Pty Ltd:

a) This report may not be relied on by a Third Party; and

b) Gassman Development Perspectives Pty Lid will not be liable to a Third Party for any
loss, damage, liability or claim arising out of or incidental to a Third Party publishing,

using or relying on the facts, content, opinions or subject matter contained in this report.

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this
report with or without the consent of Gassman Development Perspectives Pty Ltd, Gassman
Development Perspectives Pty Ltd disclaims all risk and the Third Party assumes all risk and
releases and indemnifies and agrees to keep indemnified Gassman Development Perspectives Pty
Ltd from any loss, damage, claim or liability arising directly or indirectly from the use of or reliance
on this report.

In this note, a reference to loss and damage includes past and prospective economic loss, loss of
profits, damage to property, injury to any person (including death) costs and expenses incurred in
taking measures to prevent, mitigate or rectify any harm, loss of opportunity, legal costs,
compensation, interest and any other direct, indirect, consequential or financial or other loss.
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1. Introduction

1.1. Background

Criterion 2.3.2 of the ASC Shrimp Standard requires the following considerations:

Criterion 2.3: Consideration of habitats critical for endangered species

Indicator i Requirement

2.3.2. Maintain habitats critical for | Implement protection measures of habitats
endangered species within farm boundaries | identified by the B-EIA process.
and implement protection measures of such

areas.

Consequently, Pacific Reef Fisheries is required to implement a procedure outlining
methodologies proposed to be employed to avoid negative impacts on listed IUCN
endangered species.

This purpose of this report is to outline these procedures.

Page 5 of 11
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2. Endangered species in vicinity of

site

The requirement within the ASC guideline is to manage and mitigate the impacts on IUCN-
listed endangered species specifically. Consequently, this section seeks to summarise the
species which are considered likely to occur within the vicinity of the subject site. Only
Endangered and Critically Endangered species as listed under the IUCN or the Queensland

Nature Conservation (Wildlife) Regulation 2006 are included in the list below.

| Nesting locations in
| the GBRWHA
| (Limpus, 1997)

Dasyurus
Northern Quoll
hallucatus

| Shallow coastal waters

| and  estuaries  with

Loggerhead sandy/rocky substrates

Turtle

Caretta caretta .
| occurring amongst

algae and seagrass
(Pagonski et al. 2002)

Numenius | .
| Beaches  particularly

Eastern Curlew | madagascariensi | .
| near mangroves

S

Calidris
tenuirostris

Great knot | Coastal Areas

Page 6 of 11
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Coastal wetlands,
Eretmochelys _
o inland  reaches of
Hawksbill turtle | imbricata . )
major  rivers  and

estuaries

) Estuaries,  mudflats,
Dwarf Sawfish | Pristis clavata i
| mangroves

. L Estuaries, mudflats,
Green sawfish | Pristis zijsron
mangroves

Coastal wetlands and

Freshwater o
) Pristis miscrodon rivers, mudflats,
Sawfish
| saltmarsh. Mangroves
Leatherback Dermochelys _
) Mangrove forests
Turtle coriacea
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3. Proposed impact avoidance

measures

Pacific Reef Fisheries has sought to implement procedures to ensure that impacts to
endangered species potentially occurring on or near the subject site are minimised as far as
reasonably possible. This section seeks to outline individual impact mitigation measures

specific for each species considered likely to occur within a vicinity of the subject site.

VTHeT

B
. development

| Species :
dtae Impact ; management
common Scientific name | Habitat : :
: ; S measures
name :

Northern Quoll habitat is not
considered likely to occur on the

subject site.
No further works are proposed

Nesting locations in | within potential habitat areas

Dasyurus
Northern Quoll the GBRWHA | located on the farm outside of
hallucatus ) . .

(Limpus, 1997) the existing footprint. This will
ensure that any Northern Quoll
habitat present on the site is not
impacted upon by operations of
the farm.

This species may occur in tidal
waters surrounding the farm.

Shallow coastal waters )

. . Vessels used for environmental

and estuaries with o . o
monitoring will be limited to 10

Loggerhead sandy/rock