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1 INTRODUCTION

1.1 PROPOSAL IDENTIFICATION

South East Fibre Exports Pty Ltd (SEFE) is proposing to build a 5.5 mega watt (MW) biomass fired power
plant using wood waste as fuel. SEFE is a timber processing company that produces and exports both
hardwood and softwood chips. The biomass power plant would be situated on SEFE’s Munganno Point
chip mill site, located on the southern shoreline of Twofold Bay (Figure 1-1).
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TR
- KD

MEW, Australia

Chip Mil-wharf
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=

Figure 1-1. Location of SEFE chip mill (yellow) (Source: www.street-directory.com.au and Google
Earth).
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1.2

PROPOSED POWER PLANT

1.2.1 General layout and components

The construction of the proposed 5.5 MW biomass fired power plant would be undertaken in the area

currently occupied by SEFE’s mill waste burner. SEFE generates around 40,250 tonnes of mill waste in

the form of wood fines and bark. This waste is either sold as landscaping material or disposed of in the

on-site mill waste burner. The biomass-fired power plant would turn this waste into electricity for onsite
use (9GWh), with 22GWh sold into the national electricity grid.

The proposed power plant would include the following components:

An uncovered area for fuel storage, weatherproof fuel storage shed with 1000m? capacity; fuel
reclaim bunker and fuel feed conveyor (reused from existing plant) and 90 tonne fuel storage dry
bin (all of which will be in the area that screened fines and bark are currently stored).

Boiler package including grate furnace, boiler make-up water treatment system, steam boiler
incorporating a superheater, flue gas exhaust stack (around 35m high), 11KV electrical power
generator and 15MW steam cooling/condensing system utilising sea water (all of which will be in
the area currently occupied by the mill waste burner). The biomass power plant will consume
water to make up for water expelled from the boiler as “blow-down water” at the rate of a
maximum of 350 litres per hour or 3 mega litres (ML) annually. The water would be sourced
from the chip mill’s existing freshwater supply system.

Reverse osmosis make-up water treatment system (situated between the proposed power plant
and existing ship loading wharf).

Seawater supply and disposal pipes for cooling water running from the ship loading wharf to the
power plant within SEFE’s site boundary fence.

A plan locating the proposed power plant is provided in Figure 1-2.

December 2009 2 nghenvironmental
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1.2.2 Seawater Cooling System

The power plant would use up to 29 Mega Litres per day (ML/d) of seawater for cooling (333L/s).

Seawater would be pumped to the condenser via a 450m long, 450mm diameter above ground delivery
pipeline. It would pass once through the condenser and would be returned via a 400mm return pipeline
to the discharge point. The intake and outlet structures would be installed on the existing jetty structure.
A schematic of the cooling system is shown in Figure 1-3.

DOUBLE ACTING
AIR VALVE

COMNDENSER

SEA LEVEL

- | - SEA FLOOR

Figure 1-3. Schematic of the cooling system.

Intake structure

The inlets would be positioned approximately 90m from the shore where the average sea floor is at -
9.2m datum level. The intake would be approximately midway between low tide level and the ocean
floor, but not lower than 2m from the ocean floor.

The design incorporates three intake pumps with the capability for two duty pumps to deliver the full
flow while the third pump is under maintenance.

The pumps would be located in a sleeve to stabilise the pump and the riser pipe against wave forces and
to provide a mounting point for the intake screen. The sleeve would be supported by a concrete footing.
This would anchor the bottom of the sleeve against wave forces. The proposed arrangement of the
intake is indicated in Figure 1-4.

Wedge wire type screens would be used to remove suspended particles greater than 2mm in diameter.
This type of screen provides continuous slot openings that widen inwardly, making the screen self-
cleaning by allowing "near slot size" particles to pass through rather than plug the openings.

The maximum intake velocity through the intake screens would be 0.1 metres per second (m/s). To
achieve this intake velocity the screens would have a diameter of 700mm and a length of 1717mm.
Wedge wire screens have a high open area by comparison with other screen media, giving lower
entrance velocities and higher flow rates through the screen.

December 2009 1 nghenvironmental
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Figure 1-4. Intake structure

Outlet structure

The outlet would be located approximately 190m from the shore where the average sea floor is at -14m
datum level. The outlet pipeline would end with a vertical section down to the sea floor with two 150mm
outlets at 2m from sea bed and another two at 1m from the sea bed (Figure 1-5). The outlet pipe will
angled at 30 degrees towards the surface.

December 2009 2 nghenvironmental



Aquatic Biodiversity Assessment — SEFE Biomass Fired Power Plant, Eden

JETTY -
FLOOR \

i I } STRAP TO JETTY 39

O{lEWL)
5

!— 1o0mm DUTLETS

P 120
1%

FLANGED CONNECTION WITH BLANK FLANGE — —i=— PIPE TO FIT OVER CENTRE PIECE FOR ANCHORING

-] I If‘, R -14.0 SEA FLOOR
-+ afe ik o

| 2000 |
I |
CONCRETE FOOTING

Figure 1-5. Outlet Structure

The return water would be between 10 to 21 °C warmer than the ambient seawater temperature in
summer and winter respectively.
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1.3 PURPOSE OF THIS REPORT

This report has been prepared by nghenvironmental on behalf of SEFE to assess the potential impacts of
the proposed power plant on the aquatic environments (freshwater and marine).

The purpose of this assessment is to describe the proposal, describe the existing aquatic environments,
document the likely impacts of the proposal on the environment and detail protective measures to be
implemented.

The description of the proposed works and associated environmental impacts have been undertaken in
context of clause 228 of the Environmental Planning and Assessment Regulation 2000, the Threatened
Species Conservation Act 1995 (TSC Act), the Fisheries Management Act 1994 (FM Act), and the Australian
Government’s Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). In doing so,
this report helps to fulfil the requirements of Section 111 of the Environmental Planning and Assessment
Act 1979 (EP&A Act), that SEFE examine and take into account to the fullest extent possible, all matters
affecting or likely to affect the environment by reason of the activity. The project is being prepared
under Part 3A of the EP&A Act and therefore this report has been prepared to address the requirements
of 75F of the EP&A Act and the relevant Director Generals requirements.

To fulfil this requirement, this report has been divided in the following sections:

e Introduction: provides information on the proposed power plant and its location and details the
purpose of this report.

o Legislative framework: details the legislative context of the proposed works and the assessment
requirements of the various government agencies.

e Methodology: details the methodology used to assess the potential impacts of the proposed
works.

e Results: details the results of background research and field surveys and describes the existing
aquatic environments at the proposal site.

e Impact Assessment: details the potential construction and operational impacts of the proposed
works on the aquatic environments.

e Environmental Management: details mitigation measures to remove or reduce potential
construction and operational impacts and details any licensing/approval requirements in regards
to aquatic environments.

e  Conclusion: summarises the findings of the study and states whether or not significant impacts
are likely to occur.

December 2009 4 nghenvironmental
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2 LEGISLATIVE FRAMEWORK

State Environmental Planning Policy (Major Projects) 2005 identifies the proposed development as a

major project for which the assessment and approval process under Part 3A of the EP&A Act would apply.

The assessment requirements of the Department of Planning (DoP) Director General, Department of

Primary Industry (DPI) and Department of Environment, Climate Change and Water (DECCW) as they

relate to aquatic biodiversity are provided in Table 2-1.

Table 2-1. Department of Planning (DoP), Department of Primary Industry (DPI) and Department

of Environment, Climate Change and Water (DECCW) aquatic biodiversity assessment

requirements and responses

Assessment Requirement

Response

Director General

The EA must include an assessment of all project components on flora and fauna and
their habitat in accordance with the Threatened Species Assessment Guidelines (DECC
2007).

Section 5

Include details on the existing site conditions and quantity and likelihood of
disturbance. Consider the likely impact on regionally significant protected and
threatened species and their habitat.

Section 4 and 5, Appendix E

Consider the impacts (both temporary and permanent) of the proposal to the Twofold
Bay region and adjoining Twofold Bay estuary and any associated threatened flora and
fauna species including but not limited to:

e Seagrass beds, including sensitive Posidonia seagrass populations and habitat
e  Macroalgae — seaweeds

e  Fish —including any threatened species and protected species listed under the
Fisheries Management Act 1994 — eg. black cod (Notothenia microlepidota),
seahorses (syngnathids), benthic organisms and the intertidal zone

e  Cetaceans — Including migratory species such as the humpback Whales
(Megaptera novaeangliae), southern right whales (Eubalaena australis) and
blue whales (Balaenoptera musculus)

This should include assessment of both direct impacts (removal, disturbance) and
indirect impacts (eg. water temperature changes) of the proposed development,
especially impacts of the proposed extraction and discharge of cooling water and any
anti-fouling agents to Twofold Bay.

Section 5, Appendix E

Details of how flora and fauna impacts would be managed during construction and
operation including adaptive management and maintenance protocols.

Section 6

Describe measures to avoid, mitigate or offset impacts consistent with improve or
maintain principles. Sufficient details must be provided to demonstrate the availability
of viable and achievable options to offset the impacts of the project.

Section 6

For all chemicals used in the process such as biocides, corrosion inhibitors, antiscalants,
etc an assessment should be undertaken of the potential for environmental impact at
the discharge point

Section 5

An assessment of the direct and indirect impacts of the development (including cooling
water extractions and discharges) on nearby aquaculture operations (mussel farms),

Section 5

December 2009 5
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Assessment Requirement

Response

and recreational and commercial fishing in Twofold Bay, especially in terms of water
quality, food safety impacts, access issues or restrictions on fishing areas or boat
movements.

DPI

Detailed description of aquatic environments located on the site or adjacent to the site
of the proposed development and assessment of their regional significance and habitat
values. A comprehensive aquatic survey should be undertaken to document the status
of the aquatic environment (including extent and distribution of seagrass and
macroalgae — seaweeds), fish communities and benthic invertebrates communities at
the proposed cooling water intake and discharge areas.

Section 4

Analysis of any interactions of the proposed development and works with aquatic
species and environments, including marine vegetation (eg, seagrass and macroalgae —
seaweeds), fish including any aquatic threatened species or protected species listed
under the Fisheries Management Act 1994 eg. black cod, syngnathids), benthic
organisms and the intertidal zone.

Section 5

Predictions of any impacts (both temporary and permanent) upon aquatic species and
environments, including marine vegetation (eg. seagrass and macroalgae — seaweed:s),
fish including any aquatic threatened species or protected species listed under the
Fisheries Management Act 1994 eg. black cod, syngnathids), benthic organisms and the
intertidal zone. This should include assessment of both direct impacts (removal,
disturbance) and indirect impacts (eg. water temperature changes) of the proposed
development, especially impacts of the proposed extraction and discharge of cooling
water and any anti-fouling agents to Twofold Bay

Section 5

Safeguards to mitigate any impacts upon aquatic species and environments (eg. full
details of proposed management regime for cooling water extractions and discharges
including anti-fouling treatments, proposed monitoring program for aquatic species,
etc).

Section 6

An assessment of the direct and indirect impacts of the development (including cooling
water extractions and discharges) on nearby aquaculture operations (mussel farms),
and recreational and commercial fishing in Twofold Bay, especially in terms of water
quality, food safety impacts, access issues or restrictions on fishing areas or boat
movements.

Section 5

DECCW

Determine the impacts on aquatic flora and fauna from all intake and discharge points.
This should include an assessment of impacts at the intake and discharge points,
including, but not limited to, impingement of organisms on any screens, and impacts on
organisms due to heat sterilisation in the processing system. The assessment should
outline any proposed management and mitigation measures to protect aquatic flora
and fauna from identified impacts.

Section 5and 6

Determine the nature and degree of impact that any proposed discharges will have,
individually and cumulatively, on the structure, composition and function of the aquatic
ecosystem and organisms. The ANZECC and ARMCANZ (200) temperature guidelines in
Volumes 1 and 2 and the protocol used to derive the appropriate temperature
guidelines for Australian waters, outlined in section 8.2.3.4, should be referred to when
predicting the impact of thermal discharges on the aquatic ecosystem.

Section 5

Develop a water quality and aquatic ecosystem monitoring program to monitor the
responses for each component or process that affects the water quality objectives and
includes:

Section 6

December 2009 6
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Assessment Requirement Response

e  key components or processes, including flow regime and the abundance and
composition of phytoplankton, submerged and flowering aquatic vegetation,
macro-invertebrates and fish

A field survey of the site (including intake and discharge points) should be conducted Section 4
and documented in accordance with the draft ‘Guidelines for threatened species
assessment’

Likely impacts on regionally significant protected and threatened species and their Section 5, Appendix E
habitat need to be assessed, evaluated and reported on. The assessment should
specifically report on the considerations listed in Step 3 of the draft guidelines.

The environmental assessment should clearly state whether it meets each of the key Section 6
thresholds set out in Step 5 of the draft guidelines and describe the actions that will be

taken to avoid or mitigate impacts or compensate to prevent unavoidable impacts of

the project on threatened species and their habitat. This should include an assessment

of the effectiveness and reliability of the measures and any residual impacts after these

measures are implemented.

The environmental assessment must consider the direct and indirect impacts of the Section 5
proposal (both construction and operation phases) to the Twofold Bay region and

adjoining Twofold Bay Estuary and any associated threatened flora and fauna species,

including but not limited to:

e Seagrass beds, including sensitive Posidonia seagrass populations and habitat

e  Cetaceans — Including migratory species such as the humpback Whales
(Megaptera novaeangliae), southern right whales (Eubalaena australis) and
blue whales (Balaenoptera musculus)

2.1.1 Relevant legislation and policies relating to the aquatic environments

State Environmental Planning Policy No 71—Coastal Protection
This policy applies to the coastal zone and is relevant to the Proposal. The aims of this Policy are:

(a) to protect and manage the natural, cultural, recreational and economic attributes of the New
South Wales coast, and

(b) to protect and improve existing public access to and along coastal foreshores to the extent
that this is compatible with the natural attributes of the coastal foreshore, and

(c) to ensure that new opportunities for public access to and along coastal foreshores are
identified and realised to the extent that this is compatible with the natural attributes of the
coastal foreshore, and

(d) to protect and preserve Aboriginal cultural heritage, and Aboriginal places, values, customs,
beliefs and traditional knowledge, and

(e) to ensure that the visual amenity of the coast is protected, and

(f) to protect and preserve beach environments and beach amenity, and

(g) to protect and preserve native coastal vegetation, and

(h) to protect and preserve the marine environment of New South Wales, and

(i) to protect and preserve rock platforms, and

December 2009 7 nghenvironmental
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(j) to manage the coastal zone in accordance with the principles of ecologically sustainable
development (within the meaning of section 6 (2) of the Protection of the Environment
Administration Act 1991), and

(k) to ensure that the type, bulk, scale and size of development is appropriate for the location and
protects and improves the natural scenic quality of the surrounding area, and
(I) to encourage a strategic approach to coastal management.
This Policy:
(a) identifies State significant development in the coastal zone, and
(b) requires certain development applications to carry out development in sensitive coastal
locations to be referred to the Director-General for comment, and
(c) identifies master plan requirements for certain development in the coastal zone.

This Policy also aims to further the implementation of the Government’s coastal policy.

State Environmental Planning Policy 62 — Sustainable Aquaculture

This policy applies to all developments that may have an adverse effect on oyster aquaculture
developments or a priority oyster aquaculture area. Before determining a development application for
any development, a consent authority must consider whether, because of its nature and location, the
development may have an adverse effect on oyster aquaculture development or a priority oyster
aquaculture area. If it suspects that the development may have that effect, then it must give notice of
the application to the Director-General of the Department of Primary Industries and consider any
comments received. The development is not located in vicinity of oyster aquaculture leases and
therefore this policy does not apply.

Threatened Species Conservation Act 1995 (TSC Act)

An assessment of the potential impacts of the Proposal on threatened species, populations, ecological
communities and critical habitat listed in the TSC Act must be undertaken in accordance with section 5A
of the EP&A Act (7 part test).

Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act)

Approval by the environment minister is required if an action is likely to have a significant impact on a
matter of national environmental significance.

Fisheries Management Act 1994 (FM Act)

To assist in the protection of key fish habitats, the Act enables the Minister for Fisheries to make Habitat
Protection Plans (HPPs) for the protection of any fish habitat, “whether the habitat is critical for the
survival of the species or required to maintain harvestable populations of fish”. The following apply to
the Proposal:

Habitat Protection Plan 1 — General. This plan includes management measures to protect various aquatic
habitats such as seagrasses from damage. It outlines the process for individuals or agencies to follow
when consent, notification or consultation is required.

Habitat Protection Plan 2 — Seagrass. The primary objective of this Plan is to ensure there is no net loss of
seagrasses within the coastal and estuarine waters of NSW by providing guidance for certain activities.

Furthermore, a licence is required for the following relevant activities:

e Cutting, removal, damage or destruction of mangroves, seagrasses or any other prescribed
marine vegetation.
e Dredging and reclamation

December 2009 8 nghenvironmental
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Also, an assessment of the potential impacts of the Proposal on threatened species, populations,
ecological communities and critical habitat listed on the FM Act must be undertaken in accordance with
section 5A of the EP&A Act (7 part test).

December 2009 9 nghenvironmental
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3 METHODOLOGY

3.1 BACKGROUND RESEARCH

3.1.1 Database searches

Database searches for threatened, protected or other listed aquatic species listed on the TSC Act, EPBC
Act and FM Act were undertaken using Bionet (TSC Act and FM Act listed species), Wildlife Atlas (TSC Act
listed species) and EPBC Protected Matters search tool (EPBC Act listed species). Searches were
undertaken within a 10km radius centred on the proposal site.

The Bionet and Wildlife Atlas search tools lists species previously recorded within the defined search
area. The EPBC Act Protected Matters lists species whose habitat requirements have the potential to
occur within the defined search area.

3.1.2 Literature Review

A literature review of previous studies relating to the following subject matters was undertaken:
e Agquatic fauna and flora of the Twofold Bay region.
e Impacts of thermal pollution on aquatic biodiversity.
e Impacts of impingement and entrainment on aquatic biodiversity.
e Intake and discharge pipe mitigation measures relating to aquatic biodiversity.

e Construction impacts on aquatic biodiversity with a particular focus on noise impacts on
cetaceans.

3.2 FIELD SURVEYS

3.2.1 Marine environment

To assess the potential impacts of the proposal on aquatic biodiversity, intertidal and subtidal aquatic
habitats were surveyed at five sites. Three sites within 100m of the proposal site (ie. Chip mill wharf and
jetty; P1-P3) and two within Twofold Bay but at least 500m from the proposal sites were surveyed
(reference sites R1-R2) (Figure 3-1).

Table 3-1. Site locations, transect descriptions and GPS coordinates

Site Transect description GPS coordinate
P1 Transect parallel and alongside chip mill jetty. 55H 760226 E 5889816 S
P2 Transect starting at the chip mill wharf, being perpendicular and 55H 760032 E 5889940 S

centred on the chip mill wharf and going out into Twofold Bay

P3 Transect perpendicular to the shoreline and in vicinity of the 55H 760202 E 5889672 S
chip mill jetty

R1 Transect perpendicular to the shoreline in vicinity of the navy 55H 760243 E 5889298 S
wharf jetty

R2 Transect perpendicular to the shore line at Torarago Point 55H 757356 E 5890415 S
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Site surveys were undertaken the 3 4™ and 20" July 2009. Weather conditions on the 3" and 4™ July
2009 were poor with high winds and choppy sea conditions. Visibility was reduced to approximately 5
metres. Weather conditions on the 20" July were good, with calm sea conditions. Visibility was
approximately 10m.

Habitat surveys
Intertidal habitat surveys

Intertidal habitats were determined through a combination of aerial photograph analysis and ground
truthing. Habitats mapped using this method included rocky reefs, sand and a combination of both.

Subtidal habitat

At each site a transect ranging from 100 to 150m in length perpendicular to the shore line was surveyed.
SCUBA divers noted the habitat type and depth every 5 metres or when habitat changed whichever came
sooner. Underwater photography was used to record the various habitats encountered.

Where seagrass was encountered the species, percent cover and blade length of 10 random shoots
within three replicate quadrats (0.25m”) were recorded. Table 3-1 provides a brief description of the
transects and Figure 3-1 illustrates their location.

Fish surveys

During the habitat surveys, SCUBA divers recorded the fish species and numbers within 2m of the
transect line. The habitat of observed fish was also recorded.

Opportunistic sightings of fish outside the corridor were recorded.

Targeted searches for the weedy seadragon were undertaken in suitable habitats (macroalgal beds and
seagrass beds).

At sites P1 and P2, five random pylons were surveyed and fish species within 1m recorded.

Invertebrate and macroalgal species surveys

During the habitat surveys, conspicuous invertebrate and macroalgal species observed were recorded.
Furthermore, 3 random sediment cores (150mm deep x 100mm wide) were taken and sieved on 1mm
and preserved in 70% ethanol. Sediment cores were taken at similar depths (4-8metres) at sites P1, R1
and R2. Species collected were identified to the family level when possible.

3.2.2 Freshwater environment

Three freshwater reservoirs/dams are located in the vicinity of the proposal site and would be used by
the power plant to make up for water expelled from the boiler as “blow-down water”. The condition of
the water bodies including riparian vegetation structure were assessed and photographs taken. No
construction would occur in vicinity of the water bodies and operational impacts would be minor due to
the limited amount of water required (refer to Section 5 for details). As such no detailed aquatic fauna
and flora surveys were deemed necessary and only a habitat assessment was conducted.
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4 RESULTS

4.1 BACKGROUND RESEARCH

4.1.1 Databases searches

The Bionet and Wildlife Atlas database searches revealed a total of ten threatened aquatic species
including two amphibians, one fish, six mammals and one reptile previously recorded within 10km of the
proposal site (Appendix A). Two species were found within Twofold Bay, the Australian fur seal and the
humpback whale.

The EPBC Protected Matters search tool revealed a total of ten threatened aquatic species (three
amphibians, one fish, three sharks, three mammals), 41 listed aquatic species (two mammals, 27 fish, 12
cetaceans) and nine aquatic migratory species (seven mammals and two sharks) with the potential to
occur within a 10km radius of the proposal site (Appendix A).

4.1.2 Literature review

Aquatic habitat, fauna and flora of the Twofold Bay region

Twofold Bay, located to the west of a 5 km long line joining Worang Point (north) and Honeysuckle Point
(south), comprises a twin sub-embayment system separated by a prominent central headland, Lookout
Point. The northern sub-embayment is Calle Calle Bay, while that to the south is made up by numerous
smaller embayments. The Nullica and Towamba Rivers enter the southern sub-embayment through
permanently open, although severely shoaled, entrances. Aslings Beach forms a narrow barrier separating
Curalo Lagoon and Calle Bay. Twofold Bay deepens to approximately 35 m below sea level between
Worang Point and Honeysuckle Point. The major coastal town of Eden stretches from the southern shores
of Curalo Lagoon to Lookout Point. The Port of Eden is located within Snug Cove, south-west of Lookout
Point (Department of Natural Resources 2009). The proposal site is located on Jews Head on the
southern side of Twofold Bay with the chip mill jetty and wharf located north of the navy jetty and wharf
(Figure 1-1).

The Twofold Bay shoreline and depths are characterised by various habitats including sandy beaches,
intertidal rocky shores, shallow subtidal rocky reefs, unvegetated sand beds and seagrass beds
(Cumberland Ecology 2007, The Ecology Lab 1999, Williams et al 2006). Williams et al (2006) mapped the
seagrass beds within the Bay using data collected in 1985. However, it is likely that this data is out of
date. A more recent study mapped beds of Posidonia australis and Zostera sp. in the vicinity of the navy
wharf (The Ecology Lab 1999).

Twofold Bay is historically known for its whaling industry. Since the closure of the industry, the Twofold
Bay region attracts tourists who visit the area to see whales including humpback, southern right and killer
whales. Whales migrate north from May to August and return south from late September to late
November. Whales can sometimes be seen within the Bay, especially during the southern migration
(Bega Valley Shire Council 2009).

Threatened species previously recorded in the Twofold Bay area and not found through database
searches include the Australian grayling (Prototroctes maraena) which has been observed in the
Towamba River (Faragher 1999). This species is protected under the FM Act and considered threatened
under the EPBC Act. The FM Act and EPBC Act protected weedy seadragon (Phyllopteryx taeniolatus) is
also known to occur in the bay (Booth and Sanchez-Camara pers. comm. 2009). A preliminary bioregional
summary of weedy seadragon data for surveys undertaken between January 1998 and June 2000 showed
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75 individuals recorded in Twofold Bay (Baker 2000). The data was mainly collected from the
recreational diver community. As such it is to be noted that this number is highly dependent on the
intensity of the search in a particular area (ie. some dive sites are more popular and/or more accessible
than others) and it is possible that it is greatly underestimated, especially if extrapolated to a large area
such as Twofold Bay.

Trawl surveys undertaken within Twofold Bay in June and August 1999 by the Ecology Lab (1999)
revealed a total of 50 different fish species and five marine invertebrates. Benthic cores revealed 80
different families of infaunal invertebrates. The most common fish species recorded included school
whiting (Sillago bassensis), eastern blue spotted flathead (Platycephalus caeruleopunctatus), kapala
stingaree (Urolophus sp.), blue-striped goatfish (Upeneichthys lineatus), juvenile snapper (Pagrus auratus)
and three-barred porcupinefish (Dicotolichthys punctulatus).

Introduced species

A number of studies have been undertaken on introduced marine species within the Twofold Bay area.
The most recent was undertaken by DPI (Fisheries) (Pollard and Rankin 2003). The study confirmed the
presence of four introduced marine pests (Australian Ballast Water Management Advisory Council
(ABWMAC) listed) including the European shore crab (Carcinus maenas), the Mediterranean fan worm
(Sabella spallanzanii), the toxic dinoflagellate Alexandrium “catenella type” and the New Zealand rosy
screw shell (Maoricolpus roseus). Other introduced marine species included the bryozoans Bugula
neritina, Cryptosula pallasiana, Membranipora membranacea and Watersipora subtorquata, the crab
Cancer noveazelandiae, the Pacific oyster Crassostrea gigas and three other molluscs species Maoricolpus
roseus, Polycera capensis and Theora fragilis. The New Zealand rosy screw shell was found in very high
abundances on seagrass beds in vicinity of the navy wharf (up to 4000 per square metre).

Commercial fisheries and Aquaculture industry

The Port of Eden contains one of the largest fishing fleets in NSW and is a popular area for recreational
fishermen. No commercial catch data could be sourced. The use by commercial fishers of an otter trawl
net (fish) or a Danish seine trawl net (fish) is prohibited within Twofold Bay.

Mussel aquaculture farming is undertaken in the Twofold Bay area. Eden Shellfish Pty Ltd operates a 13.5
hectare farm at Oman Point and NSW Cultured Mussel Growers Association Incorporated operates a 2
hectare farm at Torarago Point (Figure 4-1, DPI 2005).
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Figure 4-1. Locations of mussel aquaculture farms in Twofold Bay (Source: DPI 2005)

Recreational diving
Various sites within Twofold Bay are popular with recreational divers. The area around Fisheries Beach is

popular as the weedy sea dragon can often be observed there. Other popular sites include Eden Cave,
the chip mill wharf and the wrecks of the Henry Bolte and the Tasman Hauler.

4.2 FIELD SURVEYS

4.2.1 Freshwater environment

The freshwater supply system for the chip mill is composed of a series of interconnected dams and
reservoirs located south of the site with water supplied to the mill via an underground pipeline. The
system includes Tiniki Creek dam and reservoir and Bull Creek dam. Further details on the history of the
freshwater supply system are provided in Section 5. Table 4-1 briefly describes the sites in terms of
habitat. Appendix B contains site photos.
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Table 4-1. Chip mill freshwater supply system and habitats

Catchment area | Size Habitat
Tiniki Creek Dam | 8 hectares 70 mega litres Tiniki Creek dam and the reservoir are large
and Reservoir expanses of open water. Dense and

continuous riparian vegetation surround the
water bodies. Patches of emergent aquatic
vegetation are located along the outside
perimeter. The water levels of the dam and
reservoir varies during the year as they are
dependent on rain events and water
pumped from Bull Creek Dam. Disturbances
to the waterbodies were minimal. The
waterbodies would provide good quality
habitat for aquatic species.

Bull Creek Dam 2000 hectares Swamp covers | Similar to Tiniki Creek dam and reservaoir,
70 hectares Bull Creek dam offers a large expanse of
open water. Dense and continuous riparian
vegetation surround the water body and
patches of emergent aquatic vegetation are
located along the outside perimeter. Some
large woody debris were also observed.Bull
Creek downstream of the dam wall also
contains dense and continuous riparian
vegetation and the banks are lined with
boulders protecting them against potential
erosion during higher flows. The water
body is permanent. The dam wall would
impeach fish passage. Disturbances to the
waterbody were minimal. The waterbodies
would provide good quality habitat for
aquatic species.

4.2.2 Marine environment

Habitat surveys
Intertidal habitats

Aerial photographs were analysed and habitats confirmed during field surveys. Intertidal habitats within
1km of the chip mill wharf include rocky shorelines and sandy beaches (Figure 4-2).
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Figure 4-2. Intertidal habitats in vicinity of the chip mill wharf. Orange: rocky shoreline; Yellow:
sandy beaches; Purple: mix of rocky shoreline and sandy beaches

Intertidal habitats in vicinity of the chip mill jetty and east of the bay were mostly exclusively rocky
shorelines. Sandy beaches or a mix of rocky shores and sandy beaches were more common within the
bay. The majority of the habitats were in very good condition with limited disturbances. Where
disturbances were observed, mostly as a result of garbage accumulation, these were highly localised and
mostly found in vicinity of man made structures (eg. chip mill jetty, navy jetty).

The intertidal habitats surrounding the chip mill jetty are similar to those found in other areas of Twofold
Bay.

Subtidal habitats
SCUBA surveys identified a number of subtidal habitats including:
e Rocky reefs with macroalgal coverage
e Rocky barrens
e Seagrass beds
e Sandy beds

Appendix C contains the detailed results of the transect surveys undertaken at the five sites. These are
summarised in Table 4-2.
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Table 4-2. Subtidal habitats at five sites in Twofold Bay

Site Transect % cover along transect
length (m)

Rocky reefs with Rocky barrens Seagrass beds Sandy beds

macroalgal coverage

P1 150 7% 73% 0% 20%
P2 100 5% 0% 0% 95%
P3 105 19% 48% 0% 33%
R1 110 36% 0% 18% 45%
R2 125 60% 0% 0% 40%

Sites P1, P3 and R1 included a subtidal rocky reef starting at the mean low water mark and extending
from between 40 metres and 70 metres out to sea depending on site. Site P2 started at the chip mill
wharf and thus did not include nearshore habitat. However, large boulders were located below the
wharf which effectively served as a rocky habitat.

The rocky reefs included a dense cover of Phyllaspora comosa sometimes mixed with Ecklonia radiata
close to shore with the mixed assemblage changing to mostly monospecific E. radiata cover further out
to sea. At some sites, the macroalgal cover disappeared to only leave rocky barrens (P1 and P3). Passed
the rocky reef, and depending on the site, the bottom either included sandy beds with (P1, R1, R2) or
without sparse rocky outcrops (P2, P3) and/or with (R1) or without (P1, P2, P3, R2) seagrass beds.

Seagrass beds

Site R1 included small monospecific patches and/or sparse beds of the seagrass Zostera sp. Percent cover
was low with a maximum cover of 10%. Shoot lengths averaged between 53mm and 93mm in the three
replicate quadrats. No seagrass beds were observed below or within 150 metres of the chip mill jetty and
wharf. Detailed results are provided in Appendix C.

Fish surveys

The results of the fish surveys at the five sites are included in Appendix C and summarised in Table 4-3.
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Table 4-3. Fish survey results (EPBC Act: Environment Protection and Biodiversity Conservation
Act; FM Act: Fisheries Management Act)

Number of species Number of individual fish Protected species under the

EPBC Act and FM Act

Total Rocky Other Total Rocky Other

reef habitat reef habitat
P1 22 22 2 406 343 63 Weedy sea dragon
P2 18 16 3 448 423 25
P3 17 17 1 397 347 50
R1 7 6 3 35 32 3 Weedy sea dragon
R2 8 6 2 83 81 79

Rocky reefs were found to have the highest number of species and individuals. The amount of rocky reef
habitat surveyed compared to other habitats for P1-P3 combined and R1-R2 combined was
approximately the same. As such numbers of species and numbers of individuals are comparable.

The most common species in vicinity of the chip mill jetty and wharf (ie. sites P1-P3) for all habitats
combined were:

e Yellow tailed scad (34%)
e Long finned pike (23%)
e Silver trevally (8%)

While the sandy/seagrass habitats had a lower species diversity compared to rocky reef habitats, a
number of species were only observed within these. These were mostly benthic fish species such as the
sparsley spotted stingaree and the banded stingaree.

The most common species at the reference sites (ie R1-R2) for all habitats combined were:
e Mado (33%)
e Yellow tailed scad (25%)
e Black tipped bulls eye (12%)

The weedy seadragon, protected under the FM Act and EPBC Act, was encountered at sites P1 and R1.
Individuals were observed on the rocky reef (both sites) or within the sparse seagrass bed (site R1) (Table
4-4).

Table 4-4. Weedy Seadragon records

Site Depth Habitat Numbers
P1 10 metres Sandy bed with rocky 8
outcrops/jetty
R1 4 metres Seagrass bed 1
3 metres Rocky reef 4
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No threatened species were observed.

Invertebrate surveys

Eighteen different species of conspicuous invertebrates were recorded during the transect surveys. The
majority of invertebrates observed were located on rocky reefs and/or the pylons of the chip mill jetty
and wharf. The most dominant conspicuous species included the sea urchin Centrostephanus rodgersii as
well as smaller more sessile animals such as tunicates, limpets and mussels (Appendix C).

Only a very limited number of invertebrate infauna were collected through sediment cores. A total of 9
invertebrate families and 19 individuals were collected from the nine sediment cores combined
(Appendix C).
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5 IMPACT ASSESSMENT

5.1 CONSTRUCTION IMPACTS

5.1.1 Freshwater environment

Freshwater for the operation of the proposed power plant would be sourced from the existing dams and
reservoirs. The freshwater system for the proposed power plant would be connected to the existing
pipeline which currently transports water from the dams and reservoirs to the chip mill. As the
connection would be undertaken at the chip mill site, no construction works would be required in the
vicinity of the dams and reservoirs and therefore no construction impacts such as erosion and
sedimentation in riparian or freshwater aquatic habitats would occur.

Freshwater could be required for dust suppression measures during construction. This would be sourced
from the existing freshwater system of the mill. Due to the capacity of the freshwater system, this
demand is unlikely to significantly impact the water levels of the dams and reservoirs located upstream.

5.1.2 Marine environment

Noise impacts

Underwater construction activities would be required to install the seawater cooling system for the
proposed power plant. The pipeline would be installed along the chip mill jetty and wharf and
construction activities are likely to generate underwater noise. Construction noise would likely arise from
the use of barges and manual underwater works such as hand held drilling. Installation of the pipework
along the jetty is likely to take 1-2 weeks.

Underwater noise is known to have an impact on marine fish and mammals creating various adverse
behavioural and/or physiological responses (Richardson et al. 1995). These responses are highly
dependent on the type and level of noise as well as the group of fauna affected. Behavioural effects of
loud noises of either short (impulsive) or long (continuous) duration include fauna permanently leaving
the area, tissue rupturing or haemorrhaging at close ranges to the acoustic source, temporary or
permanent hearing loss, swimming off course, abandoning habitats, and aggressive behaviour (Allen
1991, Richardson et al 1995, Kastak et al. 2005).

Behavioural responses to noise are highly variable and dependent on a suite of internal and external
factors (Ocean Studies Board 2003).

Internal factors include:

e individual hearing sensitivity, activity pattern, and motivational and behavioural state at time of
exposure

e past exposure of the animal to the noise, which may have led to habituation or sensitization
e individual noise tolerance
e demographic factors such as age, sex, and presence of dependent offspring

External factors include:
e nonacoustic characteristics of the sound source, such as whether it is stationary or moving
e environmental factors that influence sound transmission
e habitat characteristics, such as being in a confined location

e |ocation, such as proximity to a shoreline
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The majority of studies undertaken on noise impacts on marine mammals and fish have been undertaken
on northern hemisphere species. However, these may offer indications on the tolerance levels of similar
fauna. Figure 5-1 illustrates the general hearing frequencies of some of the major groups of marine
mammals and fish. As stated above, some minor deviations from these ranges could occur for certain
species or individuals.

I  Baleen Whales
I fish
Seals & Sea Lions [IIIINIEGEGEGEGEGEGEGEGEGEGEGEGEGEEEEEEEEEN

|
200 kHz
| | | | | | |
1 1 1 1 1 1
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Figure 5-1. Hearing frequency of marine fauna (Okeanos 2008)

As stated, underwater noise during construction would mostly be related to shipping noise and manual
construction activities. The majority of this construction noise would be in the low frequency range
(Table 5-1). As such, these are unlikely to affect odontocetes (ie. toothed whales such as dolphins and
killer whales) (Figure 5-1). However, construction noise frequencies would overlap with the hearing
frequencies of seals, fish and mysticetes (ie. baleen whales such as the southern right whale and
humpback whale).

Table 5-1. Underwater noise levels from potential construction activities

Type of noise Frequency Source level

(dB re 1pPa) @ 1m

Shipping*1 Continual 100-1000Hz 120-180
Small drill Impulse 100-1000Hz 147

Large drill™ Impulse 100-1000Hz 143
Impact wrench ™ Impulse 100-1000Hz 180

Small grinder*2 Impulse 100-1000Hz 150

Large grinder*2 Impulse 100-1000Hz 146

Cox's bolt gun™ Impulse 100-1000Hz 220 (peak)

*! Carlton and Dabbs (2009)

*2Nedwell J, Martin A, Mansfield N (1993)
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The potential for marine fauna to be impacted by construction noise would depend on whether or not
the construction noise levels are sufficient to create an adverse effect.

Duncan and McCauley (2008) assessed the impacts of construction works on a proposed ocean outfall on
the northern Tasmanian coast. Based on the results of previous studies on the response of marine fauna
as a result of noise, the received threshold levels for continuous noise at which set impacts were deemed
to occur were:

e 120 dB re 1puPa (mean square pressure (msp)): level at which baleen whales will largely avoid the
area for continual noise although some individuals may tolerate higher levels for some periods

e 144-151 dB re 1pPa2.s (Sound Exposure Level (SEL)): level at which great whales may avoid
continual and approaching impulse noise

e 156 dB re 1luPa (msp) for continual noise or 145 dB re 1uPa2.s (SEL) for repetitive and
approaching impulse noise: level at which fish will avoid the area

e 180 dB re 1pPa (msp): level at which temporary hearing threshold shifts (TTS) may begin to occur
in cetaceans

e 190 dB re 1puPa (msp): level at which TTS may begin to occur in pinnipeds (eg. seals)

e 205 dB re 1uPa (msp) for continual noise or 190 dB re 1pPa2.s (SEL) for impulse noise: level at
which we may begin to expect to see fish kills from explosive or pile driving like signals

Considering the noise levels generated by a variety of potential construction sources (Table 5-1) and the
threshold noise levels above, behavioural effects on fish and whales have the potential to occur.
Predicted highest impacts would be from shipping movements and use of impact wrenches.

The distance at which an effect would potentially occur is difficult to predict. Generally, the propagation
of low frequency noise in water is such that the noise level can remain high even at a great distance from
the source. However, the attenuation rate of the noise across a large distance is highly dependent on
various external factors such as depth, substrate type and vicinity to other obstacles such as the shore
line. It is therefore difficult to predict the distance from the construction site at which a response may
occur as any noise propagation modelling undertaken at one site is not transferable to other sites.

A number of impact assessments of construction noise on marine fauna in Australia have been
undertaken (Blewitt and Cato 2008, Duncan and McCauley 2008). For marine mammals in particular,
these studies mostly relied on biological data from northern hemisphere species.

Blewitt and Cato (2008) predicted that marine drilling off Cape Solander, NSW as part of the Sydney
desalination project could illicit some behavioural reaction on part of the migrating whale population at
distances of three to four kilometres from the drilling site. However, the authors noted that whales are
frequently exposed to various noise sources, the most frequent being shipping, and that there is no
evidence to show that the long term survival or migration of the whales has been impacted. They
concluded that that the exposure to drilling noise by part of the whale population is unlikely to have a
long term effect.

Duncan and McCauley (2008) assessed the impacts of construction works on a proposed ocean outfall on
the northern Tasmanian coast. Construction activities assessed to create the most noise were vessels,
non-explosive rock fracturing charges and sheet piling and small explosive charges inside a dry berm. The
authors concluded that most of these activities were only likely to elicit a behavioural response for some
marine mammals up to 3km from the construction site and for fish up to 800 metres. Some physiological
responses were possible during the use of explosive charges and rock fracturing cartridges for marine
fauna located in close range (within 20 metres).
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The majority of studies assessing the impacts of construction noise have dealt with major noise
generating sources such as shipping and the use of explosives and drilling. The works proposed are
unlikely to generate the levels of noise assessed in these studies. The proposed works would be
undertaken at the chip mill wharf and in the vicinity of the multipurpose wharf. Both of these sites
welcome a high number of large vessels every year. The Port of Eden is also one the largest fishing ports
in NSW and shipping activity is high in Twofold Bay and further offshore. Marine mammals are prevalent
in the region despite shipping activity, and whales migrating south can often be observed within Twofold
Bay. It is not possible to rule out that the noise levels generated during construction activities would not
elicit a behavioural response such as avoidance of the area. However, should there be any effect these
would most likely be short term and would not have any long term effect on marine biodiversity (refer to
Section 5.3 and Appendix E for assessment on threatened/migratory species). Should whales avoid the
area during the construction works, this could have an impact on the whale watching industry.

Vessel interaction

Boat strikes are a cause of marine mammal injury and/or death. It is commonly accepted that vessel
speed is the main factor affecting the risk of boat strikes. Furthermore, slower moving mammals such as
large whales are more susceptible to being hit than faster moving dolphins. The potential for impacts on
marine mammals at the site is therefore low as vessels used for the construction works would essentially
be used around the chip mill jetty and wharf which would restrict the speed at which boats can operate.
The chip mill jetty and wharf would also create a barrier which would restrict the larger whales from
accessing the area reducing the chance of collisions.

Marine pests

The construction works would require the use of barges and other vessels. Barges and vessels are
potential carriers of marine pests which can quickly become established in areas which are currently
devoid of such species. Marine pests can out compete native species from their habitat and can impact
on marine industries such as aquaculture and commercial and recreational fishing. Establishment of
marine pests in Twofold Bay may occur should construction boats and barges from outside the area be
used and not adequately checked for marine pests prior to their arrival. However, it is likely that all
construction vessels will be sourced from the Eden area.

Disturbance of Habitat

The proposed works have the potential to disturb subtidal habitats during the installation of the intake
and outtake pipes. Intertidal habitats are unlikely to be disturbed as all works would be undertaken from
construction vessels and/or the jetty. The pipes would be installed along the chip mill jetty. The majority
of the pipeline would be underneath the jetty platform and out of the water. Only the vertical section of
the pipelines would be within the water column. The end of the pipeline would be fixed to a concrete
footing on the sea bed. Concrete footing will be installed to anchor the three intake pipes and the outlet
pipe to the sea floor. Four footings (approximately 2m? x 400mm high) will be precast on-shore and
lowered to the sea floor by crane from the jetty. Divers will be used to position the footings and to
attach below sea pipework. Installation is expected to take one day. The placement of the block would
kill the fauna and flora directly below it and disturb the sediment. Due to the limited size of the footings,
impacts would be minor. Furthermore, it is likely that the concrete block would be colonised by marine
fauna and flora following construction.

Commercial divers would be required to undertake the proposed works. These have the potential to
disturb the habitats and associated fauna and flora during construction works.
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Water quality Impacts

Potential impacts to water quality may arise during construction as a result of accidental chemical spills.
Chemical spills, including potential hydrocarbon spills, could impact marine habitats and associated fauna
and flora. Due to the nature of the works, the most likely source of chemical spills would be from the
barges and other vessels and would mostly involve refined products. In the event of a hydrocarbon spill,
impacts to biodiversity within the vicinity of the spill are often immediate. Generally, refined petroleum
products (unleaded fuels and the like) tend to be more toxic to organisms but less persistent in the
environment (AMSA 2009). Due to their high toxicity, fish and invertebrates that come in direct contact
with refined products may be killed. Generally, such products disperse and evaporate within a couple of
days and are completely degraded under natural conditions with a couple of months, especially for minor
spills.

5.2 OPERATIONAL IMPACTS

5.2.1 Freshwater environment

The following has been summarised from information provided by Don Olsen (Project Manager, SEFE).

The original chip mill site and associated water supply system was developed in the late 1960’s. The
development of the original water supply system included the installation of an earthen dam on Tiniki
Creek, located in the Ben Boyd National Park about 2km south of the mill site. In conjunction with this
dam a pump set was installed to pump water uphill to a holding reservoir located adjacent to Edrom
Road. The dam and reservoir provided adequate for the mill’s operations at the time. Tiniki Creek
reservoir is served by a small catchment area of 8 hectares and the reservoir has a capacity of about 70
megalitres (ML).

In the mid-1970’s the mill was substantially upgraded to include hydraulic debarking and log washing
systems, with only the log washing system now remaining. This upgrade increased water requirements
to around 1.0 ML per day (approximately 365ML/year) which represented about twice the amount of
water available from the Tiniki Creek reservoir in an average rainfall year. For this reason the Bull Creek
dam was constructed about 11 km south of the mill and connected to both the existing dam and
reservoir with a 150mm AC pipeline. This dam is sited in land administered by Forests NSW.

The catchment area for Bull Creek dam is about 2000 hectares and feeds into a swamp which covers
about 70 hectares. The dam is located downstream of the swamp, which forms a large permanent
reservoir which ensures a reliable flow even during periods of prolonged low rainfall. An average
available flow of 16 ML per day (5840 ML/year) has been calculated for the discharge from the swamp.

The Tiniki Creek dam and reservoir and the Bull Creek Dam water supplies are authorised by licenses
administered by the Department of Water and Energy.

Water is routinely used in and around the mill for cleaning purposes. Dirty water is recycled through a
collection system into a clarifier with rain water also used to top up the clarifier. This method ensures
that make-up water requirements from the dams are kept to a minimum.

Since the hydraulic debarking system was decommissioned, mill water usage has been stable at an annual
estimated total of 32.25 ML, well below the design aggregate capacity of the two water supplies.

The proposed biomass power plant would consume water to make up for water expelled from the boiler
as “blow-down water” at the rate of a maximum of 350 litres per hour or 3 ML annually. This would raise
the current usage by approximately 8% to 35.25ML/year. This would still be well within the capacity of
the water supply system (0.6% of the average annual flow available of Bull Creek dam). As such it is not
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anticipated that the proposed works would impact the ecology of the freshwater systems either at a
catchment or local level.

5.2.2 Marine environment

The ANZECC (2000) guidelines for fresh and marine water quality have been derived with the intention of
providing some confidence that there would be no significant impact on the environmental values if they
are achieved. It is important to note that while exceedance of the guidelines might indicate that there is
potential for an impact to occur, it does not provide any certainty that an impact would occur.

Three levels of aquatic ecosystem condition are proposed as a basis for applying the guidelines:
e High conservation/ecological value systems (condition 1)
e Slightly to moderately disturbed systems (condition 2)
e Highly disturbed systems (condition 3)

According to the definitions provided in the guidelines and the results of the field surveys, the proposal
site would be considered a slightly disturbed system.

For slightly to moderately disturbed ecosystems, maintenance of biological diversity relative to a suitable
reference condition should be a key management goal. However, some relaxation of the stringent
management approach used for condition 1 ecosystems may be appropriate and an increased level of
change might be acceptable.

The following potential impacts to water quality resulting in effects on marine biodiversity could occur as
a result of the proposed works:

e Thermal impacts
e Antifouling

These potential impacts are discussed in light of ANZECC (2000) guidelines and the level of protection
required.

Thermal pollution

Temperature is an important factor that can affect metabolism, growth, feeding, spawning, recruitment
and behaviour of marine organisms as well as affecting community structures. In France, seaweed
assemblages encrusted on a rocky shore changed when water temperature increased slightly 0.5-1.0°C
(Verlaque et al 1981). In winter, thermal discharges of power plants affected the assemblage structure,
recruitment, mortality, demography, spawning age, gonad development, and net production of fishes in
Baltic Sea (Sandstrom et al 1995). In contrast, in Taiwan, thermal discharge in a tropical environment did
not impact the fish assemblages on coral reefs whether these were demersal or pelagic (Chen et al 2004).
In Italy, the assemblage structure or spatial distribution of the meiobenthic and macrobenthic community
was not influenced by thermal discharge from a power plant in the Gulf of Follonica in the Mediterranean
(Lardicci et al 1999). These conflicting results show the difficulty in predicting a priori effect of a thermal
discharge on the marine environment. Alterations brought about in a marine environment by discharge
of heated effluents may vary greatly as a function of the quantity of heat discharged and of the climatic,
hydrological and biological features of a particular study environment.

Bamber (1995) summarises the potential impacts of thermal effluent on the aquatic environment. While
results can vary according to the various factors described above, nektonic animals are generally able to
detect and avoid thermally enhanced waters while planktonic organisms would only be at risk when the
effluent mixes with cooler waters. (Heated water is less dense and does not tend to mix with the cooler
water which creates a barrier between the two. It is only as the effluent is dispersed and water
temperature decreases that mixing occurs.) In general, benthic animals are the most likely to be
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impacted by thermal discharge. Furthermore, in higher energy and open areas, such as the sea, heat is
more rapidly lost which tends to localise the area of potential impacts.

The direct effects of thermal discharge on marine organisms fall into four categories, the mean
temperature, the absolute temperature, short term fluctuations in temperature, and thermal barriers
(Bamber 1995). All species of marine organisms have a preferred temperature range and a particular
area would generally include species that are close to their cooler limit of distribution as well as species
closer to their warmer limits. It is therefore likely that a thermal effluent would favour those species near
their colder limit and disadvantage those species which are already close to their warmer limits.
Community structures and the presence of certain species can therefore change in the zone of influence.
It is also important to note that the thermal effluent would exacerbate the impact of the rise in mean sea
water temperatures as a result of climate change. Secondly, mortality could occur should the absolute
temperature of the effluent approach the upper incipient lethal temperature (UILT) levels of a species.
This is more likely to occur in tropical regions where ambient temperatures are already high and
potentially close to the UILT. (The UILT is used in certain power plants as an antifouling system to control
organisms growing within the pipelines of the cooling system.) In regards to short term fluctuations in
temperature these are normally tidal driven and a result of the density differential between the discharge
and receiving water. The ebb and flow of the tide can move the interface between the two different
temperatures which can cause great temperature variations in a short amount of time. Lastly, the
temporary interface can create thermal barriers to fish migrations. However, this is rare and more likely
to occur in confined areas.

At the proposal site, it has been estimated that the difference in water temperatures from the released
water and the ambient water would be approximately 10°C in Summer and 21°C in Winter (Table 5-2).
The behaviour of the thermal plume has been determined assuming different environmental and
discharge characteristics (Table 5-2).

Table 5-2. Environmental and discharge characteristics

Scenario

Scenario

Winter

Seawater temperature in °C 23 13
Temperature rise °C 10 211
Seawater temperature out °C 33 34.1
Flow rate litres/s 333 158
QOutlet angle wrt horizontal degrees 30 30
Ambient current™ m/s 0.105 0.105
Salinity (ambient & discharge)” ppt 35.65 35.65

Note (1): Based on the 10" percentile current velocity
(2): Based on the average value

For the purpose of this assessment, calm, typical and worst case conditions in terms of wind and current
have been considered (Table 5-3). URS (2009) contains a number of other intermediate scenarios.

Table 5-3. Calm, typical and worst case conditions and results of thermal plume behaviour.

Current Speed (m/s) Wind Speed (m/s) Distance from AT = 2.4 °C (m) AT at 10m

Summer
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Current Speed (m/s) Wind Speed (m/s) Distance from AT = 2.4 °C (m) AT at 10m
Calm 0.027 0.0 <0.5 0.45
Typical 0.130 2.7 <1 0.60
Worst case 0.229 14.7 <1 0.66
Winter
Calm 0.027 0.0 <1 1.31
Typical 0.130 2.7 <3 0.92
Worst case 0.229 14.7 <3.5 1.14

A mixing zone sometimes occurs around a discharge point. A mixing zone is an explicitly defined area
around a discharge where certain environmental values would not be protected. Calculations based on
ambient water temperatures show that the mixing zone would be located where the final temperature
from the discharge point is 2.4°C above the ambient temperature (URS 2009). The mixing zone for the
proposed thermal discharge would be within 1 metre of the outlet under all scenarios in Summer and
within 3.5 metres under all scenarios in Winter (Figure 5-2).

— =Case 1A Summer
Case 1B Winter

—24C
T T T

Temperature Differential (C)
N
o

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Distance Downstream of Diffuser (m)

Figure 5-2. Mixing zone for worst case scenario (from URS 2009).

ANZECC (2000) guidelines state that low-risk trigger values for temperature would be respected if
temperatures reached as a result of thermal pollution remain under the 8o™" percentile of ambient
temperatures. Modelling under the various scenarios has shown this to be the case inside 3.5 metres of
the discharge point.

Far field modelling has also determined that it is unlikely to reach the shore under various wind and
current conditions and that the plume could touch the seabed at a distance greater than 200 metres from
the outlet (Figure 5-3; URS 2009). At this distance the temperature rise would be 0.3°C or less.
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+ y-axis

Figure 5-3. Thermal plume behaviour under the worst case scenario. Plume would touch the sea
bed at a distance of 800 metres from the outlet. The Y axis is the approximate jetty axis.

No studies could be sourced on the impact of thermal effluents from power plants on marine biodiversity
in Australia. The majority of studies undertaken to determine the impacts of thermal effluents on marine
biodiversity have been undertaken in the United States and have used large power plants generating a
few hundred to thousands of megawatts of energy with impact zones hundreds of metres from the
outlets (California Energy Commission 2005). However, the largest impacts have occurred in bays and
estuaries with reduced mixing or on open coast where heated water quickly contacts rocky habitat
(California Energy Commission 2005). As such, based on the size of the proposed power plant and results
of the thermal plume modelling, the site characteristics (ie. temperate open sea) and a review of the
general impacts of thermal effluents, thermal impacts are likely to be highly restricted and contained to
within 100m of the outlet with highest potential limited to a few metres from the outlet.

It is anticipated that should any impacts occur these would mostly relate to minor changes in species
composition due to a slight increase in the average temperature. Temperate marine organisms with low
tolerance for high temperatures (eg. weedy seadragon, see below for further discussion) may avoid the
area around the outlet while species with higher temperature tolerances may be attracted. Due to the
rapid dilution of the temperature, it is unlikely that a UILT would be reached as organisms would tend to
avoid the immediate vicinity of the mixing zone. Invertebrates, in particular sessile organisms, in the
vicinity of the outlet (eg. attached to the jetty pylons) would be the most affected with some mortality to
be expected where temperatures fluctuate greatly. This would impact the community structure in the
vicinity of the outlet which, in the long term, would likely be composed of species adapted to such
changes. As the plume would be above the sea floor, impacts to invertebrates would be minimal. A
temperature barrier is unlikely to result from the proposed cooling system due to the open sea and the
comparatively limited size of the plume.
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No thermal impacts to seagrass or macroalgal beds are envisaged as a result of thermal effluents. The
thermal plume would be above the seabed and no extensive seagrass beds were encountered within 100
metres of the chip mill jetty and wharf. The thermal plume would not reach the shoreline where the
macroalgal covered reefs are located.

Biofouling

The intake and outtake pipes and screens are likely to become covered in biofouling fauna and flora if left
unchecked. This could reduce the effectiveness of the cooling system. For maintenance purposes, a
number of options were considered including the provision for mechanical pigging of the delivery and
return pipelines for attached marine growth as well as a preventive copper-based antifouling system.

The mechanical pigging proposal involves forcing a plug (ie. pig) through the pipeline which would
remove all attached marine growth. All maintenance water will be collected in a received pit. Water will
be allowed to infiltrate with solids periodically removed to the onsite land fill. There will be no discharge
to the marine environment.

One of the solutions for the copper-based antifouling system is called the Vandervelde Protection anti-
fouling system. The system operates through the controlled continuous dissolution of copper located in
the water intake of the system. Metallic copper is oxidised to cupro ions (Cu+) which dissolve to create a
temporary toxic medium for fouling. Cupro ions are also unstable and rapidly react with oxygen dissolved
in water to produce copper(ll) oxides. This system is based on copper based paints which have long been
employed to protect hulls of ships from fouling organisms. These types of paints were commonly used in
the past as antifouling agents before they were replaced by the more effective Tributylin (TBT) based
paint. The use of TBT based paints was later abolished in many countries due to its toxicity and the
copper based paints have since been used as one of the more effective methods to limit biofouling.

Cupro ions are known to be toxic to marine life at high concentrations, generally above 10ug/l (Neff
2002). Copper (Il) oxides are much less bioavailable and therefore less toxic than cupro ions. In
invertebrates, effects include but are not limited to decreased survival, decrease in reproductive success,
and abnormal larval development (Watson et al 2008, Nadella et al 2009, Canli and Furness 1993). In
fish, like in certain invertebrates such as oysters, copper is bioaccumulated and at high concentrations,
affects include histopathological changes in intestinal epithelia and reduced growth (Neff 2002). Due to
the toxic effects of copper and its bioaccumulation potential, countries generally have regulations and
standards in regards to copper concentrations in seawater and food. However, the thresholds are rarely
exceeded except in oysters and edible tissue of marine animals (Neff 2002). This generally occurs in
areas where intensive agricultural and/or industrial activities occur.

In Australian waters, background levels of copper range from 0.025 to 0.38 pg/l in marine waters and
0.06 to 1.3ug/l in estuarine waters (ANZECC 2000). In NSW coastal water, average copper concentrations
are 0.031pg/l (Apte et al 1998). In Perth coastal waters, copper concentrations ranged from 0.046ug/| to
0.145ug/1 (McAlpine et al 2005). In comparison, the mean concentration of copper in Sydney Harbour is
6.5 pg/l (Hatje et al 2003). Estuaries generally have higher concentrations of dissolved copper compared
to other waters.

No data on copper concentrations for Twofold Bay could be sourced. However, due to its location, the
background levels of dissolved copper within the marine waters of the chip mill jetty are likely to be very
low. It is estimated that the concentration of dissolved copper from the use of the Vandervelde system
would be relatively small within the pipelines (circa 10ug/l)) and that significant copper accumulation is
unlikely to occur in the open sea at the construction site. As such it is unlikely that the release of copper
would have detrimental impact on the local marine life or fisheries resources, except from inhibiting
fouling of the pipelines. ANZECC (2000) guidelines state that trigger values for copper in slightly to
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moderately modified marine systems should be below 1.3ug/l. It is unlikely this value would be exceeded
outside the pipeline.

Impingement and Entrainment

Seawater is proposed to be pumped via a 450mm diameter pipeline which would be located 90 metres
from the shore along the chip mill jetty with the intake located at least 2 metres above the sea floor. The
intake pipe would be screened with a 2mm wedge wire screen. The intake would be located within a
sandy bed with rocky outcrops approximately 50 metres from the rocky barrens and 80 metres from the
rocky reef.

Potential impacts of the intake pipe on local marine biodiversity include impingement and entrainment.
Impingement is the entrapment of organisms on the intake screen while entrainment results when
organisms small enough to fit through the intake screen are taken through the intake system and
exposed to mechanical stress, heated water and chemicals (ie. antifouling system). It is generally
accepted that mortality rate of entrained organisms is close to 100%.

Impingement and entrainment rates at power plants using once through cooling systems have been
studied for the last 30 years (see review of studies on Californian impact studies in California Energy
Commission 2005). The majority of these studies have been undertaken in the northern hemisphere and
no data could be sourced for power plants in Australia. As with thermal impacts, the results can vary
greatly according to the climatic, hydrological and biological features of the study environments and it is
therefore difficult to infer impacts a priori for a particular site. (Low rates of impingement and/or
entrainment may still have significant impacts on particularly sensitive environments.) Furthermore, a
recent review of studies that have been conducted to determine the impacts of entrainment and
impingement has shown that the majority of these were flawed due to poor study designs and analyses
and that only a few recent studies have provided a reasonable understanding of impacts (California
Energy Commission 2005, Steinbeck et al 2007)

Impingement
The impingement rate depends on the intake velocity as well as the size of the intake screen. The higher
the intake velocity and the smaller the size of the screen the higher number and wider range of organism

sizes have the potential to be impinged. Table 5-4 provides impingement rate estimates at various power
plant sites in California (USA).

Table 5-4. Impingement rates of fish at various power plants in the California (USA). (ML/d: Mega
litres per day) (Source: Foster and Steinbeck undated).

Power plant Location Environment Fish protection Average flow based Impingement
device on 2000-2005 data rates
(ML/d) NS JACED)

El Segundo  Southern Ocean Velocity Cap, Bar 314 260

Generating Station California Racks, Travelling

Units 1&2 Screens

Encina Power Plant Southern Bay/Harbour Bar Racks, 2825 138,932
California Travelling Screens

Harbor Generating Southern Bay/Harbour Bar Racks, 268 10,666

Station California Travelling Screens

Huntington Beach Southern Ocean Velocity Cap, Bar 814 26,666

Generating Station California Racks, Travelling
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Power plant Location Environment Fish protection Average flow based Impingement
device on 2000-2005 data rates
(ML/d) (fish/year)
Screens
Moss Landing Northern Bay/Harbour Bar Racks, 878 40,816
Power Plant Units California Travelling Screens
1&2
Ormond Beach Southern Ocean Velocity Cap, Bar 2370 13,534
Generating Station California Racks, Travelling
Screens
Potrero Powerplant  Northern Bay/Harbour Bar Racks, 878 106,182
California Travelling Screens
San Onofre Nuclear Southern Ocean Velocity Cap, , 10,364 1,322,490
Generating Station California Structures inside
Unit 2 and Unit 3 intake to divert
fishes, fish elevator,
Bar Racks,
Travelling Screens
Scattergood Southern Ocean Velocity Cap, Bar 1406 92,829
Generating Station California Racks, Travelling
Screens
South Bay Southern Bay/Harbour Bar Racks, 1897 242,401
Powerplant California Travelling Screens

While Table 5-4 lists only impingement of fish, intake pipes are also known to trap large marine
organisms such as seals and turtles (Foster and Steinbeck undated). However, this generally occurs at the
larger power plants where the size of the intake pipes and intake flows would allow such entrapment.
Due to the limited size of the intake at the proposed power plant this is highly unlikely to occur and
therefore impacts as a result of the impingement of large organisms such as mammals and marine turtles
are not discussed further.

It is difficult to assess the actual impacts of impingement based on the numbers of impinged organisms
alone as these have to be compared to local fish stock populations. To determine the impact of
impingement on local fish populations, the general method used is to compare impingement rates of
commercially important species with local fisheries catch data. Impingement at individual power plants,
especially in open coastal areas, is generally considered to have a minor impact on local fish stock
populations since fish protection devices have been introduced to reduce the rate of impingement.
However, the cumulative impact of 11 coastal power plants along the southern Californian coast line has
been assessed as maybe being as high as 8% to 30% of the fish caught as a result of recreational fishery
(MBC/Tenera 2005 in California Energy Commission 2005).

Due to the intake velocity playing an important role in the impingement rate, reducing intake flow is one
of the more widely recommended methods for reducing its impact. A state wide water quality control
policy on the use of coastal and estuarine waters for power plant cooling in California has recently been
drafted which would require all existing power plants using once through cooling system to upgrade their
system so that intake velocities do not exceed 0.15m/s. Reducing inflow velocities has been shown to
considerably reduce impingement rates by up to 99% in some cases (Thomas and Johnson 1980).
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The intake velocity of the cooling system of the proposed power plant would be 0.1m/s at the intake
screen. Furthermore, the intake pipe would be located in vicinity of an exposed rocky reef. The majority
of the fish and other marine organisms in such an environment would be adapted to relatively strong
and/or turbulent currents. It is estimated that current velocities at the site varies from 0.027 m/s to
0.229 m/s (URS 2009). Less adapted species would be found within protective habitats such as below the
jetty, amongst the boulders or close to the sea bed. Considering these results, and comparing the low
impacts of impingement at individual power plants in California with much high inflows (Table 5-3), it is
highly unlikely that the single 5SMW power plant would result in major impacts to local fisheries from
impingement.

Entrainment

Impacts of entrainment are difficult to assess as entrained organisms are part of larger source water
populations that may extend over large areas or be confined to limited habitats, making it difficult to
determine the effects of entrainment losses. The early life histories of most marine organisms are also
poorly described, limiting the usefulness of demographic models for assessing entrainment effects. Table
5-5 provides entrainment rate estimates at various power plant sites in the US.

Table 5-5. Entrainment rates for larval fishes at various power plants in California (USA) (ML/d:
Mega litres per day) (Source: Foster and Steinbeck undated)

Power plant Location Environment Average flow based on Entrainment rate (larval

2000-2005 data (ML/d) fish/year)

El Segundo  Southern Ocean 314 35,743,328

Generating  Station California

Units 1&2

Diablo Canyon Power Northern Ocean 10,405 1,481,948,383

Plant California

Encina Power Plant Southern Bay/Harbour 2825 3,627,641,744
California

Harbor  Generating Southern Bay/Harbour 268 65,298,000

Station California

Huntington Beach Southern Ocean 814 344,570,635*

Generating Station California

Morro Bay Power North Bay/Harbour 1169 859,337,744%

Plant California

Moss Landing Power Northern Bay/Harbour 878 522,319,740*

Plant Units 1&2 California

Ormond Beach Southern Ocean 2370 6,351,783

Generating Station California

Potrero Powerplant Northern Bay/Harbour 878 289,731,811*
California

San Onofre Nuclear Southern Ocean 5182 3,555,787,272

Generating  Station California

Unit 2

Scattergood Southern Ocean 1406 365,258,133

Generating Station California
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Power plant Location Environment Average flow based on Entrainment rate (larval

2000-2005 data (ML/d) fish/year)

South Bay Southern Bay/Harbour 1897 2,420,527,779*
Powerplant California

*Based on design flows and not average flow from 2000-2005 data

As the results in Table 5-5 indicate, the number of larval fishes entrained is not necessarily correlated to
the average flow of water through the cooling system. The location of the intake pipe in particular
environments can have a more pronounced effect on entrainment rates than the volume of water used.

Recent studies on entrainment impacts have been undertaken for three power plants along the California
coast including South Bay Power Plant, Morro Bay Power Plant and Diablo Canyon Power Plant. The
results have been summarised in Steinbeck et al (2007). The studies assessed the impacts of entrained
fish larvae on stock populations. The method used to assess this impact was the Empirical Transport
Model which requires an estimate of both entrained and source water larval populations (ie. abundance
of organisms at risk of entrainment as determined by biological and hydrodynamic/oceanographic data).
The results for the Empirical Transport Model ranged from very small levels (<1.0 percent) of
proportional mortality due to entrainment for wide ranging pelagic species such as northern anchovy to
levels as high as 50 percent for fish with more limited habitat that were spawned near power plant intake
structures. The results of the Empirical Transport Model were generally consistent with the biology and
habitat distributions of the fishes analysed.

Various methods have been used to reduce entrainment and these include:
e Moving the intake to an area of lower productivity
o Use of wedge wire screens

The proposed intake screen would have a 2mm wedge type wire mesh screen which would limit
entrainment to those organisms below this size, mostly fish larvae, phytoplankton and zooplankton. No
data on fish larvae and plankton could be obtained for the Twofold Bay region. However, considering the
high species richness found through the field surveys and literature review and the fact that whales are
known to feed off Twofold Bay, it is highly likely that the area has high primary and secondary
productivity levels. Furthermore, Eden is the largest fishing port in NSW and therefore it can be assumed
the region has relatively high fish stocks.

The power plant would use up to 10,585 ML of seawater per year for cooling. For comparison purposes,
Twofold bay holds approximately 700,000 ML if considering an average depth of 20 metres and a surface
area of 35km?. It would therefore take approximately 66 years for the cooling system to filter the volume
of the bay. The coastal location could also potentially reduce the impacts of entrainment compared to a
closed system. Inflow velocity would be 0.1m/s which would also limit entrainment potential. As per the
results of recent studies undertaken at Californian power plants, it is likely that should any impacts occur
these would be restricted to species occurring in the specific habitats located around the intake pipe.
The rocky reefs, sandy bed and rocky outcrop habitats are well represented within Twofold Bay and
surrounding areas and the majority of species encountered at the proposal site were common and found
at other locations. It is therefore unlikely that entrainment would have a significant impact on the
regional or local plankton population. The potential impacts on protected species such as the weedy sea
dragon and threatened organisms are discussed below.
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5.3 THREATENED PROTECTED AND MIGRATORY SPECIES

5.3.1 Threatened and migratory species

An assessment of the potential for threatened and migratory species to be impacted by the proposed
works has been undertaken. Refer to Appendix D for results. Seven threatened species and one
migratory species have been assessed to have the potential to be impacted by the proposed works (Table
5-6).

Table 5-6. Threatened and Migratory species with the potential to be impacted by the proposed works

Common Name Scientific Name Status

Fish

Black cod Epinephelus daemelii V-FM

Australian grayling Prototroctes maraena V-EPBC

Great White Shark Carcharodon carcharias V-EPBC, V-FM, Migratory
Mammals

Southern right whale Eubalaena australis V-TSC, E-EPBC, Migratory
Humpback whale Megaptera novaeangliae V-TSC, V-EPBC, Migratory
Australian fur seal Arctocephalus pusillus doriferus V-TSC

Killer whale Orcinus orca Migratory

Reptile

Green turtle Chelonia mydas V-TSC, V-EPBC, Migratory

7-part tests and assessments of significance have been undertaken for those species listed on the FM
and/or TSC Acts and EPBC Act respectively. The details of the tests are provided in Appendix E.

The 7-part tests concluded that no FM Act and/or TSC Act species listed as threatened are likely to incur a
significant impact as a result of the proposed works.

The assessments of significance concluded that no EPBC Act listed threatened or migratory species are
likely to incur a significant impact as a result of the proposed works.

5.3.2 Weedy seadragon

The weedy sea dragon (Phyllopteryx taeniolatus) was observed at the proposal site amongst the boulders
on the sandy bed at a depth of 10m approximately 75 metres from the shore below the chip mill jetty.
Individuals were also observed within the seagrass bed and the rocky reefs in vicinity of the navy wharf at
site R1. Weedy seadragons have also been recorded at Fisheries Beach and the area between the navy
jetty and chip mill jetty (Sanchez-Camara pers. comm.). Therefore, the proposal site offers habitat for
this species listed as protected under the FM Act and the EPBC Act.

Weedy seadragons are endemic to southern Australian waters and recent research has brought to light
some valuable information on their ecology (Sanchez-Camara and Booth 2004, Sanchez-Camara et al
2005, Sanchez-Camara et al 2006). A study on weedy sea dragon populations in the Sydney area, shows
the species to potentially have restricted home ranges varying from 50 metres to 150 metres in length
and high site fidelity, though horizontal and vertical movement were observed in some individuals
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related to reproduction (Sanchez-Camara and Booth 2004). The depth of the home ranges seems to be
correlated to a number of factors, with the swell, strong tide currents and habitats dominated by
boulders likely to limit their number in shallower waters. Weedy seadragons seem to prefer the interface
between sandy beds and macroalgal beds (Sanchez-Camara et al 2006). Brooding males can be observed
from June to early January with peaks in November-December and reproduction could potentially be
linked to a rise in sea water temperature and lengthening of day light hours and the moon cycle
(Sanchez-Camara et al 2005). The breeding season seems to also be correlated with the breeding of
mysids with newly hatched seadragons mostly reported in areas with high concentrations of small
mysidaceans (Kuiter 1988). A significantly high number of seadragon recruits (ie. recently hatched) were
observed at the interface between kelp covered reefs and sand flats compared to all other habitats
(Sanchez-Camara et al 2006).

The proposal has the potential to impact on the weedy seadragon through thermal pollution,
impingement and entrainment.

As an essentially temperate organism, it is estimated that the upper thermal tolerance for weedy
seadragons in summer would be in the vicinity of 22 °C and it is unlikely that individuals would survive
sustained temperatures of this level all year round (Sanchez-Camara pers. comm.). The proposed release
of heated water would raise the ambient water temperature by up to 10 to 21°C in Summer and Winter
respectively within the first metre of the outlet, though this temperature would reduce rapidly away from
it. Due to its mobility it is highly likely that adult weedy seadragons would avoid the zone immediately
around the outlet while recruits would mostly be found in the vicinity of the macroalgal covered rocky
reef away from the outlet zone.

Entrainment is unlikely to directly impact weedy seadragon recruits. Adult males incubate the eggs in a
brood pouch and recruits would mostly be found in the vicinity of the macroalgal covered rocky reef
away from the inlet zones. However, entrainment has the potential to have some indirect impacts on the
weedy seadragon through entrainment of its food source, mysids. Mysids actively swim and this ability
would reduce the potential for entrainment (Buskey 1998). While mysids have the potential to be
entrained, the impact on the overall mysid population at the site is unlikely to be significant due to their
swimming capability and the low inflow velocity at the intake screen.

Due to the low velocity of the intake pipe, it is unlikely that adult weedy seadragons would be impinged
on the intake screen. As previously mentioned, recruits would most likely be located away from the
outtake and therefore are unlikely to be impacted.

Weedy seadragons are generally observed near the sea bed (Morgan pers. obs.). Some limited
protection would be offered by the inlet and outlet being raised above the sea bed by 2 metres and 1
metre respectively.

Due to the relatively small home ranges of weedy seadragons and the limited amount of information on
its ecology and sensitivity to habitat disturbance, it is difficult to predict the impacts the cooling system
would have on the chip mill jetty population though, as previously discussed, impacts are likely to be
minor. In a worst case scenario it is possible the weedy seadragons at the chip mill jetty would move
away from the zone of influence of the intake and outtake pipes, most likely staying closer to the rocky
reef environment located along the shore.
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5.4 OTHER IMPACTS

5.4.1 Aquaculture

As previously discussed, should impacts occur as a result of the operation of the cooling system these
would be highly localised. As such it is unlikely that impacts to the aquaculture industry would result.
The closest mussel aquaculture farm is located approximately 2.5km to the north west of the proposal
site. Entrainment of plankton is unlikely to result in a depletion of the mussels food source or a reduction
in larval stock due to the minimal amount of water to be used for cooling and the open coastal location of
the cooling system. The copper antifouling system is unlikely to impact larval stocks. Embryo
development appears to be the most copper sensitive stage in the life cycle of mussels (Mytilus edulis),
with concentrations causing a 50% reduction in the production of larvae estimated at around 5.8 pg/I
(Martin et al 1981). The larval stage, however, is considered to have the highest resistance to copper,
with high levels of mortality only observed at very high concentrations (>100 pg/l) but with some sub-
lethal effects such as reduced growth observed at around 20 pg/l (Beaumont et al 1987, Hoare and
Davenport 1994). Studies undertaken on mussels in the UK have shown that relatively low
concentrations of copper can increase their resistance at higher copper concentrations (Hoare et al
1995). Levels of copper within the pipeline would not be above 10ug/l and would be much less in the
open environment (refer to Section 5.2.2 for further details).

5.4.2 Recreational divers

The proposal site is currently used by recreational scuba divers. It is likely that a restriction will be placed
on divers in regards to the distance they will be able to approach the outlet and inlet pipes. This
restriction would be of around 10 metres which is unlikely to have a major impact on accessibility.
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6 ENVIRONMENTAL MANAGEMENT

6.1 SAFEGUARDS

Impacts would be managed through best practice guidelines in the relevant industry and through the
following management measures (Table 6-1).

Table 6-1. Construction and Operational management measures

Safeguards

Construction

e Works on the sea water cooling facility along the chip mill jetty would be avoided during the
southern migratory cetacean period.

e A management plan would be prepared to mitigate any potential encounters with marine
mammals such as seals, dolphins and other cetaceans.

e Aspill management plan would be prepared in the event of spill.

e Divers would be inducted and made aware of the ecology of the site, the importance of
working in a manner to limit habitat disturbance and disturbance to weedy sea dragons and on
avoiding contact with marine mammals.

e Only the minimal amount of attached flora and fauna on the jetty should be removed during
the installation of the inlet and outlet pipes.

e The concrete footings for the inlet and outlet pipe would be placed in an area with limited
habitat potential (eg. sandy bed). Any visible benthic invertebrates on the footprint would be
relocated in nearby habitat prior to the placement of the footing.

e All works should be undertaken so as to limit sediment disturbances.

e Construction workers would be inducted on the importance of maintaining the area clean and
devoid of marine debris. Emphasis should be made on how the impact of plastics and other
debris can affect marine fauna (eg. asphyxiation of marine mammals, turtles).

Pre-construction

e During detailed design, the inlet and outlet design will be optimised taking into account mixing
characteristics and ecological considerations.

Operation

e Due to the limited information on sea water cooling facility impacts on marine environments in
Australia it is recommended that a ‘beyond BACI’ monitoring program be prepared for the
proposed works. The monitoring program and inclusions would need to be prepared in
consultation with DECCW and DPI (Fisheries). Inclusions to be considered may include:

e Potential impacts to weedy seadragons
e Changes in fish and invertebrate community composition

e Changes in plankton (incl. fish larvae) composition
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Safeguards

e Impingement rates

e Entrainment rates

e Monitoring of copper concentrations is recommended in the area surrounding the outlet.
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7 CONCLUSIONS

The proposed power plant would include the provision of a once through cooling system. Following a
review of the cooling system, including the design, intake velocities and volumes and thermal discharge
modelling and a survey of the proposal site an assessment of the potential impacts on marine biodiversity
was undertaken. A lack of data on entrainment, impingement and thermal pollution impacts on marine
biodiversity in Australian waters was found during the preparation of this assessment. The principles of
Ecologically Sustainable Development have been used to prepare this assessment and in the
development of appropriate management measures. In particular, the precautionary principle (ie. lack of
scientific certainty should not preclude cautious action) has been adopted.

It was determined that the cooling system is unlikely to have any significant impacts on marine
biodiversity at a regional or local level and significant impacts to threatened marine species would be
unlikely. The majority of potential impacts would likely be confined to within 3.5 metres of the site.
Impacts anticipated include:

e Changes in fish and invertebrate community structures in the vicinity of the outlet
e  Potential mortality of sessile organisms in close proximity of the outlet

e Potential avoidance of the site by the weedy seadragon and other species with low upper
temperature ranges

e Potential temporary avoidance of the construction site by marine mammals as a result of
construction noise

e Reduced access to the chip mill jetty for recreational divers
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9 GLOSSARY

Benthic - relating to or characteristic of the bottom of a sea, lake, or deep river, or the animals and plants
that live there

Demersal - living or found in the deepest part of a body of water

Infauna - organisms that live in tubes or burrows beneath the surface of the sea floor

Intertidal - occurring within, or forming, the area between the high and low tide levels in a coastal zone
Macrobenthos — benthic organisms large enough to be seen with the naked eye.

Meiobenthos - benthic organisms whose shortest dimension is less than 0.5 mm but greater than or
equal to 0.1 mm

Mysticete — baleen whales (eg. humpback whale, southern right whale)

Nekton - an organism such as a fish that lives in water and can actively swim against currents, as opposed
to microorganisms that are simply carried along

Odontocete — toothed whales (eg. sperm whale, dolphins)
Phytoplankton - very small free-floating plants such as one-celled algae found in plankton.

Pinniped - aquatic mammals that includes the seals, walruses, and similar animals having finlike flippers
as organs of locomotion.

Plankton - the collection of small or microscopic organisms, including algae and protozoans, that float or
drift in fresh or salt water

Sessile - permanently attached or fixed and not free-moving
Subtidal - continuously submerged in the area of a tidal system

Zooplankton - plankton that is made up of microscopic animals such as protozoans

December 2009 44 nghenvironmental






Aquatic Biodiversity Assessment — SEFE Biomass Fired Power Plant, Eden

10 APPENDICES

December 2009 45 nghenvironmental






Appendix A DATABASE SEARCH RESULTS






o044
Yleay ‘Sos4 a4l suyoldn
(3SL-A) 29d3-A 1uyofaj11i] blo]

8044 ||9g Uap|0D pue UBAID

AUW._.um: J4dd3-A Amv JS1-3 Amv JS1-3 D3aJnp p1I103IT
3044 8uimouing jueln

29d3-A (£) osL-A (v) OSL-A $NnIp}|0I3SND SNI0doI3IaH
suelqiydwy

6002/£0/ST (sniped 6002/L0/ST 600¢/L0/ST

ydueas Wi QT) S4oNe|\ po1d910id VY Dd9d3d  (Snipes youeas wnjQT) Seav H|PIIM MSN  (shipes yosess wpQT) 3Iauolg AMSN sajads

paJaduepul Ajjeanniu)d 130

d|qeJau|nA A

paJaduepu] :3

10V UOI31BAIBSUOD S199dS paudlealy] Sl

10V awadeue|n saldYsH N

10V UOI11BAISSUOD) AJISISAIPOIG PUE UOI103104d JUSWUOIIAUT :)9d3

SINANOYIV

eale

YoJ4e3S paulyap B UIYHM Jndd0 03 |elaualod ayl Yim 1Y Dgd3 9yl 4O S3|NPayYIs ayl uo saloads/swiall s3SI (003 Y2JIeaS SI9NEIN Paldoioid Ddd3

eaJe YoJeas paulyap e Ulyiim 10V JS1 dY3 JO 9|npayds Y3 Uo sa10ads paualealyl Jo spJodad sisi :SejIy o1 PIIM

eale Yydieas pauljap e ulylim 1dy |Al4 10 10y DS1 =2yl JO Sa9|npayds ayjl uo mm_uwam paualealyl JO SpJ0oJad S3si] [j00] YyaJeas 1auolg

‘aseqelep
JUBAD|3J WOJ) BAJE Y2JEedS UIYHM SPJodaJ $3103ds JO Jaquinu 3edipul sasayjualed Ul siaquiny 'saydleas aseqelep jo synsay ‘T-g d|qel



|eas uny ueljedisny

(2) oS1-A (2) 2SL-A snuafliop snjjisnd snjpydad032.4y
aleym an|g
08d3-3 (5)osL-3 (5)os1-3 snjnasnw piardouanjpg

dleym yoeqdwnH

24d3-A (z¥) OSL-A (e¥) OS1-A ani|bupbapaou bia3dpbaj

aleym 1y8u uiayinos

24d3-3 (1) 2SL-A (T) 2S1-A sjp43sno pbuap|bgn3

sjewiwelp]

Yapbys uifdnos

‘adoy “yipys saddous Yioys

JO0YIS UIaISD3 “IDYS [00YIS

1uapuadap uo1eAIaSUOD snajpb snuyI03[po

HBYS Sleym
28d3-A sndA3 uopoauiyy

JBYS 91YM 1e349
29d3-A SDIIDYIIDI UOPOIDYIID)D

(uonendod

15200 15B3) YJeyS 3sINN AsiD

(uonpindod

(W4-30) 08d3-30 15002 1503) SNINDI SDLIDYIIDD)

SuljAess uerjesisny
(IN4-d) 29d3-A DUSDIDW $3190410104d

pod de|g
(T) W4-A njawanp snjaydauidy

ysid

6002/L0/ST (snipes 6002/L0/ST 600¢/L0/ST

yoleas Wy QT) SI9NeN Palalold Y Jdd3  (Sniped youeas wOT) SEAV SHIPIIM MSN  (Sniped yoseas woT) 3duolg  MSN sapads




(ysid4) saads aunep Aioressipg

8210 ‘3[eYM J3]I1)

Aojesgin D240 SNUI2JIO

9leyM yoeqdwny

Aojessin avi|bupapnou p1a1dpba

ulydjoqg Aysng

Aiores8in sn1nasqo snyosuhyiouabo

8|eyM 1Yy uiayinos

Aojes8in SI|pJ3sno bu3aL|LGNI

aleym 1481y AwsAd

Alo1es8iIN pioUIBIDW DIIIAD)

Sleymanid

Aojessin snjnasnw paaidouan|og

aleym s,aphig

Aiores3iN 1uapa piazdouapjpg

(sjewwep)
sapads auuely  AojesSiy

3|1N1 UddIYH

29d3-A (1) 2SL-A (1) 2S1-A sopAw pjuojay)y

sa|nday

3uo8nqg
(T)os1-3 Buobnp buobng

|eas unj puejeaz maN

(1) 2SL-A 1331540f snjpyda2032.y

6002/L0/ST (snipes 6002/L0/ST 600¢/L0/ST

yoleas Wy QT) SI9NeN Palalold Y Jdd3  (Sniped youeas wOT) SEAV SHIPIIM MSN  (Sniped yoseas woT) 3duolg  MSN sapads




ulydjoqg Aysng

paisi $nunasqo snyauAyiouaboy

3By Y381y usayinos
paisi Si|p43snp buabjogng

SeyM 13y AwsAd

paisi pipoUIbIDW D212dD)
9leym anig

paisi sninasnw pJadouan|og
Seym NUIN

paisi D304150403N20 DI33dOUID|DY

3leym s,aphig
paisi 1U3apa piaydouan|og

sueadela)

saads /g (suo3eipeas
paisn ‘sasioyeas) spiyreusuAs

|eas uny pue|eaz maN

paisi 1431540 snjpydas032.y

|eas uny ueljedisny

paisi snuafliop snjjisnd snjpydaio3a4y
P31s!| VY 29d3 13410
34BYS 3BYM

Aiojesdin

sndA} uopoouryy

eYS SHYM 18319

Aioresdin SDIIDYIIDI UOPOIDYIID)

6002/L0/ST (snipes 6002/L0/ST 600¢/L0/ST

yoleas Wy QT) SI9NeN Palalold Y Jdd3  (Sniped youeas wOT) SEAV SHIPIIM MSN  (Sniped yoseas woT) 3duolg  MSN sapads




ulydjop uowwo)
paisi siydyap snuiydjag

uiydjop s,0ss1y
paisi] snastib sndwp.io

ulydjop asoua110q U3 UeIpU|
paish snaunpp sdoysinj

suiydjop asousjnog
paisi "J3S 'S sapounJl sdoisinj

2210 ‘D|_yM 43|
paisi] D240 SnuUIIO

9leyM yoeqdwny
paisi avi|bupapnou p1a3dpba

6002/L0/ST (snipes 6002/L0/ST 600¢/L0/ST

yoleas Wy QT) SI9NeN Palalold Y Jdd3  (Sniped youeas wOT) SEAV SHIPIIM MSN  (Sniped yoseas woT) 3duolg  MSN sapads







Appendix B SITE PHOTOS






Photo 1. Site P1 — Rocky reef and macroalgal Photo 2. Site P1 — Rocky reef barren showing sea

habitat urchins and draughtboard shark

Photo 3. Site P1 - Jetty pile overgrown with Photo 4. Site P1 — Jetty pile devoid of macroalgae
macroalgae

Photo 5. Site P1 — Weedy seadragon within rocky Photo 6. Site P2 — Wharf pile showing attached
reef habitat fauna




Photo 7. Site P2 — Close up photo of attached Photo 8. Site P2 — Some fish life in vicinity of wharf
fauna on wharf pile

Photo 9. Site P2 - Ray on sandy bed Photo 10. Site P3 — Rocky reef and macroalgae

habitat

Photo 11. Site P3 — Rocky reef barren Photo 12. Site P3 — sandy bed with sparse seagrass




Photo 13. Site R1 — Rocky reef with macroalgal
bed

Photo 15. Site R1 — Seagrass bed and sandy bed
with weedy seadragon

Photo 17. Site R2 — Rocky reef with macroalgae

Photo 14. Site R1 — Rocky reef barren

Photo 16. Site R2 — Rocky reef with sparse
macroalgae

Photo 18. Site R2 — Ray on sandy bed







Appendix C FIELD SURVEY RESULTS
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Table C-1. Seagrass survey results (Zostera sp.). SD: Standard Deviation

Cover (%) Shoot length (mm)

1 2 3 4 5 6 7 8 9 10 Average SD

R1 10 80 100 75 40 50 100 75 60 110 110 80 25
1 40 60 50 50 80 40 100 30 30 50 53 22

10 100 120 80 60 75 90 100 50 110 150 93 29

Total 75 30

Table C-2. Results of fish and invertebrate transect surveys. Number of individuals recorded on rocky
reefs or within 5 metres of a rocky reef and within 2 metres of transects. Where two numbers are given
the first relates to numbers recorded on rocky reefs and the second to numbers recorded sand beds.

Latin name Common Name P1 P2 P3 R1 R2
Sharks, rays

Urolophidae

Urolophus Sparsley spotted 0/3 0/1
paucimaculatus stingaree

Urolophus cruciatus Banded stingaree 0/2

Rhinobatidae

Trygonorrhina sp Eastern fiddler ray. 1
Scyliorhinidae

Cephaloscyllium laticeps  Draughtboard shark 1 1

Heterodontidae

Heterdontus Port jackson shark 1

portusjacksoni

Bony fish

Labridae

Ophthalmolepis Maori wrasse 25 1 45 4

lineolata

Notolabrus gymnogenis ~ Crimson banded wrasse 13 2 9 2
Pictilabrus laticlavius Senator wrasse 1 4

Notolabrus tetricus Blue-throat wrasse 2 1




Achoerodus vivides Eastern blue groper 8 3 1 3
Kyphosidae

Atypichthys strigatus Mado 11 5 60 21 18
Scorpis georgiana Silver Sweep 40/13 20 13
Dinolestidae

Dinolestes lewini Longfin Pike 100 150/50

Carangidae

Trachurus Yellow tail scad 150/50 180/20 35 30
novaezelandidae

Pseudocaranx dentex Silver Trevally 100

Pomacentridae

Parma microlepis White ear 24 3 11

Parma mccullochi McCulloch's scalyfin 1

Chromis hypsilepis One-spot puller 10 8

Plesiopidae

Trachinops taeniatus Eastern hulafish 20 3 15

Monacanthidae

Eubalichthys bucephalus  Black reef leather jacket 5 1

Eubalichthys mosaicus Mosaic Leatherjacket 1

Meuschenia freycineti Six spine leather jacket 1 1

Cheilodactylidae

Cheilodactylus fuscus Red morwong 7 1 1

Aplodactylidae

Crinodus lophodon Rock Cale 7 1 1
Chironemidae

Chironemus Kelpfish 1

marmoratus

Enoplosidae

Enoplosus armatus Old wife 2

Tetraodontidae

Tetractenos glaber Smooth toadfish 1

Diodontidae




Dicotylichthys Three bar porcupine fish 1 1 3
punculatus

Ostraciidae

Anoplocapros inermis Eastern smooth boxfish 5

Muraenidae

Gymothorax prasinus Green moray 1

Mullidae

Parupeneus signatus Black spot goat fish 3

Plotosidae

Cnidoglanis Estuary catfish 1
macrocephalus

Platycephalidae

Platycephalus fuscus Dusky flathead 1

Pempherididae

Pempbheris affinis Black-tipped bullseye 15

Syngnathidae

Dicotylichthys Weedy seadragon 8 4

punculatus
Total number of species 22 18 17 7 8
Total number of 406 448 397 35 83
individuals

Table C-3. Conspicuous invertebrates recorded along transects

Invertebrates Sites

Latin name Common Name P1 P2 P3 R1 R2

Echinoderms

Centrostephanus Sea urchin o v ' o o
rodgersii

Heliocidaris Sea urchin ¥
erythrogramma

Phyllacanthus Pencil urchin o o

parvispinus

Unidentified species Starfish i

Molluscs




Unidentified species Mussel o

Unidentified species Clam

Unidentified species Limpets ¥

Haliotis rubra Abalone o
Unidentified species Nudibranch v

Octopus tetricus Gloomy octopus v v

Ascidians

Botrylloides sp. Ascidian ¥

Pyura sp. Cunjevoi ¥ o
Unidentified species Tunicate (¥ (¥ (¥

Polychaete

Serpula sp Worm ¥

Unidentified species Polychaete o o

Protula sp Feather duster worm o

Sponges

Unidentified species Sponge ¥

Table C-4. Conspicuous algal species recorded along transects

Macroalgae Sites

Group Species P1 P2 P3 R1 R2

Brown algae Ecklonia radiata Ly ¥4 ¥4 o ¥4
Phyllaspora comosa o v of v
Dictyota sp. Y

Red algae Coralline algae o ¥4
Euptilota articulata ¥4

Table C-5. Benthic core surveys

Order/Family

Polychaetes




Sabellidae

Spionidae

Magenolidae

Crustaceans

Cumacea

Amphipoda/Corophiidae

Amphipoda/Ampeliscidae

Isopoda/Anthuridae

Molluscs

Mytilidae

Tellinidae

Total number of taxa

Total number of individuals




Appendix D OCCURRENCE ~ AND  IMPACT  ON
THREATENED AND MIGRATORY SPECIES






|prUdWUOIIAUYBU !

Sulj|lamp-punol8 sapnpul 3131Q °ulel Jaye paaig JO pad} 01

SaMUs Su181swas ‘|10s 9500 40 J3111| dasp 01Ul SMOIING ‘PI34Q O] $H}934D 0}

J91emysaly 1e S3J19W paJpuny |BISASS [9ABI]Y |[IM pUB 152104 JO Yieay ayi ul SaAl|

pasdesiaua 1oedw Ajjessuan ‘sjlos Apues yum 1salo) usdo pue puejpoom ‘yieay ul
|euoniesado puno4 ‘aduey SuIpIAI] 18345 Y3 03 150D dY) WOJ} puno} usaq sey 8044 Suimouung jueln
JO  UONINJISUOD 1] "suolspues AsupAg syl uo uowwods 1sowW Si INQ ‘elI0IIA UISISed J24d3-A SnapIpIISND
ON "ON 3|qissod s9A 01 1Se0) |eJiua) MSN 3yl wouy sinddo ou4 Suimolung jueln ayl JSI-A sniodolajaH

suelqiydwy

1oedw| 32U344N220 1eyqgey

jo pooy1a I pooyiayI7  jo 90Udsald AS0j023 Sunsn sapads

‘sa12ads s1y3 404 palajdwod uaaq sey 1s3] Med-/ v "Siengey sy Jo sa1oads siy3 30edw) pjnod [esodoud ayl 1SOA
's312ads s1y} 4o} Alessadau s 159 Med-/ ON “Siemqey sil Jo sa1ads siy3 30edw 3ou pjnom jesodoud ay | :oN
1edw| a|qissod
suo11e311SaAul p[al 9yl Sulunp papJodas sem sa12ads  :3udsald
*91IS |esodoud 9y Ul $324N0SaJ 3SI|1IN pUB UN2J0 PINOI $312ads  :3|qIssod
(sa10ads ajlqow a1ow 01 saljdde Ajjensn) a11S |esodoud ayi ssoude/4ano 3uissed Jo Jues3eA e Se uoISeId0 UO JN2J0 PInod sadads  :juesSep
*911S |esodoud ay1 1e un2d20 o1 AjdyIjun si saads  Ayun
"91S |esodoud Y1 18 undJ0 10U S90p $3123dS :3uoN
93Ud44NI2Q JO pooyi|A)I]
"91IS |esodoud 9y} ulypm uasaud si 3eygey Jayio Jo 3uisau ‘Suiisood ‘SuiSesoy |eijuslod oN 1uasqy
'311S [esodoud ay3 ulyum uasaad s 1elqey
J9Y310 JO (|eldd3ew 2[39uad JO JuUSWSAOW Juipn|dul) JOPIIIOD JudwWaAoOW ‘98njaJ ‘Sulisau ‘Builsood ‘Suidesoj umoudy JO |B13UDIOd  1JUISAId
‘jeyigeH jo aduasaid
$5p0) BUNES

"91ISGOM (S213YsSl)) 1dd MSN Pue 21sgam D3 MSN Y3 U0 $3|1j04d S3199dS paualealy] Y3 WoJj pauleiqo usaaq sey uolrewJoyul Aojoo3
'S924N0SAY J9IBA\ 19 JUSWIUOJIAUT JO Judwedaq ayy Joj |00 Suioday |elusawuodiaug (D9d3) 9yl pue 1BNOIG ‘Sejy PIIM DD3d B3 o ydJeas
B WOJj aJe SpJoday ‘(sa10ads paisl| 10V Jdd3) 21s [esodoid ayl punode snipes WHQT € UIYHMm Jnddo 0} [elnualod ayl Yim Jo (salpads paisl| 19V N4 pue
19V JS1) VO1 aJ1ys Asjep eSag oyl uiyum papiodal euney/elol4 dizenbe paualealyl o3 10eduwl Jo 1Ua1Xa pue pooyl|ayl| Yl 4O Uollen|ead uy *I-q djqel




|prUdWUOIIAUYBU

3|qIss0d

S9A

JIUIM 1B| WU} JNJJ0 ued pue ules Aneay Aq pasa83u3 si Suipaaug
‘punoJ8 syl uo Jo sgnuys ul Jayud siuny 1 ‘sdoidino auoispues
Suowe syieay pue spuejpoom 1dA|eana yim paleldosse uolle1a8an
Suiuny oY1 yum sweasis Ayoos jusuewsad Suoje sinddo )
*BlI0IDIA Ul ueydng 03 yinos (ASupAs Jo yuou wy 06) 159404 31e1S
uedejep\ wody aduey 3ulpIAIgQ 194D dy) Jo sado|s uJalsea pue
sneaje|d ay3 sapnjaul 1eyl uoinqguiasip e sey Sou4 23J] s,uyols)i

J9d3-A
JSLI-A

e

0.4 yieaH ‘Sou4
s,uyold1n

1uyofaynyy Lo

Sa1Is
J91eMYSaY 1e
pasdesiaua 1oedwl
|euonesado

JO  UOol1dNJISUOD
ON ‘ON
SIS

J21BMYSaly 1e
pasdesiaua oedwi

|euoniesado
JO  UOI}NJISUOD
ON 'ON

3|qissod

SOA

'S eus pue spJiq Suipem snotiea Aq uodn pahaud "s3ouy Jayio os|e
INQ ‘s1oasul Ajulew 1ea synpe ‘ionew-jueld Jaylo pue sedje uo
pasy ssjodpe] ‘uolleladan 1s8uowe uayo ‘woiog ayl 031 SulIas
910J3q 1eo[} Ajje1ul 3ey3 s335 jo 1jeJ e 9onpoJd S9|BWS) pUB J91EM
ul Suileol} 3|IYM ||Bd SI|B|Al "19M pUB WJBM 3JB SUOI}PUOI UIYM
Jawwns ul spaauq Ajjensn pue Aep Aq aA11oe s| sa1dads ay| ‘sease
paqgunisip Alydiy ul unado uoidas AsupAs Jaleals ayy ul Ajaenaiied
‘S9)S QwoS "d|qejieAe s3)s Sud)dys |eusnip pue AgJesu
eaJse Asseu3 e aney ‘(1yoouqgjoy bisnquipn) mouully ande|d se yans
ysiy Asojepaid jo 9344 ‘papeysun aJe ey} SIIpOg-I91eM SIpN|dUl
1elgey wnwnido ‘(‘dds supys09;3) saysniayids 4o (‘dds bydAj)
saysnJjng Suluiejuod asoyl Auejnoiued ‘Sapis-wealls pue swep
‘saysJew Ssygeyu| 'Spue|djqel uJayinos MSN 3yi uo uoiendod
umouy| auo Ajuo si aJay] ‘(uonejndod puelsi ue auo) 3se0d yuou
plw pue uaneyjeoys ‘AsupAs jo sease uejjjodoJsisw ay3 punode
pai1edo| ale A\SN Ul suoneindod a84e7 'paje|os| pue pajesedss
Aepim aue Asyr Jonamoy ‘@8ues Jswuoy S9199ds Byl SN0
JnJ20 suoi1ed0| 9say] ‘suonendod |e1seod Jesu Jo ‘|e1seod ‘||lews
2JE YdIym JO Isow ‘ASN Ul suolledo| paplodas 05 Aj@rewixosdde
usaq aAeYy dJBYl Q66T 9dOuUIS ‘uoiSas DV Syl pue nwn]
‘1sinyleg 03 3SOM WOJ4 SpJoday ‘puelsddin Ises 03Ul SPUIIX
1l 2J9ym BLIOPIA 0} 1Se0d MSN 9yl Suoje spiemyinos ‘spesH
32IMsunJg Jeau 1se0d yuou ASN 2yl wody painquisip AjJawuod

J9d3-A
JS1-3

go.4 |29

uap|oo pue UuIAIH

D3IND DLIOYT

10edw)
0 pooyla31]

9J2Ual4ind2Q
pooy1ay1

1e31qEH
92Uasald

*sajoy AqqgeA ul 4o $)9342 Ul uoi3e}a8an
Japun ssew-weo) dUYMm e ul pie| aJe s33s ay3 pue yaue|A ol 1sn3ny
woJj spaalg ‘sioplds pue s3|199¢ ‘SlUB SB UdNS S93eIqIlIdAUI

A30|023

sunsn

sajads




|prUdWUOIIAUYBU

ON juesSep SSA  J|9YS |BIUSUIIUOD Y} UO punoy sa10ads [e1seod e S| yieys asinN Asuo ayl ‘W4-31D  snunpj SpLIDYIIDD)

'S109s5U| pue aed|e

J13enbe Jo 191p paxiw e ym ‘SaJoAluwo d13siunlioddo aue SuljAesd

uejjeJisny  "J91emysad) ul uads sI 9PAd 341 419yl JO 3ISaJ4 Byl

‘pIo syiuow g noge aie Asyy usym Sulids Sulnp SI9ALL J91BMYSDLY

01 3uluinial 240j9q 93e1s auuew e aAey sajiuaanf SunoA pue

9eAJe| 3Y] 'B3S dyl 0} weasisumop ydams ase Aayl aJaym adepns

J91eM 3Y} SPJEeMO} WIMS SeAJe| 93U} ‘paydley 2DUQ ‘pagquiealss

'se|uaAnl 3y Jo |aAesd ayl Suowe 3]113s Ajgewnsald Asyl 249Yym ‘SISALL JO

104 1BUGBY  sgyoeal a|ppiw ay3 Ul Ajgeqoud ‘s88s (ww T "xoidde) |jews 000 Z8

sapinold o) 4 Aej uea sajewad “UWNINE J0 JaWWINS 23e| Sulinp 20e|d saxe)

‘Aeg JUBWUOUIAUD .

somads  pLOM] JO SaLENISS  SULE  -alIs Sulumeds  ‘yi8us| ul ww QST Ajdrewixoisdde uaym s3e jo sieah

105 usyewapun Ul papiodas |esodoid  ayy 2T 1e Alunlew |enxas yoeas Asyl 'pagunisip usaym Sulasl) ‘ysiy
soueoyIuSIs  USaQ SABY SAUIUSANT 4o ynos oyy AUS B 9B pue sjeoys Suirow-1se) Ul Unddo AsyL ‘seale sulien)sa 8ulAesp ueljensny
JO  uswWssasse  'INJ0 O]} SI|IUSAN[ 0] pajedo| ase  SB |[9M SB ‘MOJ} dlelapow e yum swealls Ajjanels Jesd Ajlenadsa 28d3-A pUADIDW
VY I49d3 S9A Jo} 3|qIssOd  Salensy  ‘SsA  ‘SIDAI pue SweaJls Jdlemysads ul unddo SuijAesd uejesisny N4-d $212043010.d

'y38us| ul wd OTT-00T PUNOJE 1B S3jeWw aw023q 03 X3as adueyd Ajjesauad

Ady1 Inq ‘sojewa) Appsow aue ysiy J9jjews ‘Suimosd mojs Ajjensn aue

pPOD de|g ‘sj9a4 J91BM JE3[D punoJe papueq pue saleniss ul yde|q Ajjensn

aJe A3y] 'spuodas maj e ul Jayjoue 0} uJalied JnNojod dUO woly agueyd ued

Aay] ‘sueaoeisnud pue ysi} Jaylo Ajulew 3urjes ‘sasoAlused dnsiunlioddo

*sa12ads siy} 9)is |esodosd  aJe po) dyoe|g ‘salenisa ul saloys Ayd04 punose s3jiusaanf uadie)

Joj  para|dwod jo AluUPIA - pue sjood 3204 |BISEOD Ul PUNOJ USYO 3Je SI|IUBAN[ [|ewS "3)I| JO) SARD
usaq sey 1sal ul pa1edo| syas  Jejnaied e AdnJ20 USO pue [B1I0IISY e Ady] Sy3a4 AYJ0J Ul salwwoq podeld
Hed-L JS1 SOA 9|qissod  Ayooy 'SOA  Yleausaq pue ‘suonnd ‘saned ul punoj Ajjensn aue spo) oel|g npy W4-A  Hjdwapp snjaydauidy

ysid4

10edw)
0 pooyla31]

9J2Ual4ind2Q
jo pooy1ay1

1e31qEH
u_.O 9JUosSald

'sjood paje|osi Alesodwal asn os|e [|Im
INg ‘Ys1uns 01 aunsodxs Papualxs aAIIaJ 1ey] sjood Suimol) mojs
ul punoj Ajlsow ase ssjodpel pue s333 's3im} pasiawqgns |jews
03 paydelie sassew snouile|a3 asoo| ul pie| aJe s833 'sjood uimoy
MO|S 0} 9SO|2 UOI1L1989A MO| WOJ) ||BD SI|BIA '9|qeJnoAe) e
SuoIpuUOd uaym 3ulids ul und20 01 Aj9y1| Isow SI INg ‘uwnine o}

A30|023

sunsn

sajads




|prUdWUOIIAUIYBU Al

- T U9aM13q SsaJniesadwal Ja1em-eas adeyins Jajaid 01 1y8noya si saroads
SIYL °BISSUOPU| PUB BljBJISNY UIBIM]DQ SJ91EM U} BIMUOWLWOD WO}
papJ023J U33(q OS|e aARY SyJeys djeypn "(3Se0d Yyinos AM\SN 9yl uo) uap3
pue (WM JO 15e0D 1SaM-pIW 3y} UO) IIIBqg|eY UBYl YINOS JaYLin} pawlijuod
usaq aAey s3unysis ‘(eas |el0D Byl Ul pue puels| SBWISHYD 1B 1U3IXd
J95S9| B 0} pue) dIAIN 1B UOWWOod 1sow YSnoylly ‘sioiem ueljesisny ul
painquisip Ajapim si sa19ads siy| "s}aaJ pue s|joje |eJ02 Jo suooSe| ay3 pue
SJ9jem |e1seod Mojjeys pue daap yloq lgeyul 03 umouy ate Asyl 'S,G€
pue N,0€ Sapniiie| usamiaq Ajjensn ‘seas alesadwal waem pue |eaidouy ul
uoIINQIIISIP PEOIQ B SARY SHJBYS D|BYAN "PIIQ SHIBYS D|BYM J9YM UMOUY|
10U ‘quasaud 1e ‘si 3] “SunoA aAl| 9onpoud pue UOIeS||11Id) [BUISIUI dABY
S)JBYS 3|_YAN 491BM BY] Ul [BIILIDA 3|IYM ,UOIIINS, BIA PID) OS|E UBD SyJeys
9leyM "Suipasy asiwndo 03 (W ueyy Joieaus) yipim 1eaus8 e 01 yinow
J19y3 uado 03 3jge aJ4e Asy] ‘suayed-||18 ay3 JO ysaw aulj 9yl y3nouyy ww

‘eled se [jews se swall Aaid aAsIs ued yieys ajeym ayl ‘pealsu| ‘Suipaa) ajIym
Ajpwianxa ale asayy pasn j0u aJe Y1293 asayl ‘(Y18us| Ul W9 UeY) SS3| YIea) y1ea3 Aull 000E
‘usp3 ul pawlyuod SIS1BM  4131ewix0adde aney Aayl ySnoyljy -2313 ysuAj el ‘senle] qeud ‘|juy Suipnjpul

ua3q aney s3unydis  ealdony s1943ud  gyu5iuei0 aynuIW U SPaay SuBYS BRYM BY1 ‘(SHeys ynoweSow pue  AOIRIBIN HEUS SiEUMm

ON  3lum AqUN ysnoyy  'SBA  gyyseq ayy Suiaq omy JaYlo ay1) SYJeYS SUIPaa-aNly 334u1 AUO JO BUQ 28d3-A sndAy uopooulyy

*191] 4d sdnd ua1 pue om} usamiaq aonpoud pue siesh a3y}
031 om} AJana auo Ajuo sanpouadad syieys a1y 1eals “1sIxa Aew sasjow
£ 01 dn jo suswidads ySnoyl ‘sasdw 9 Sl yi8us| wnuwixely ‘ssjew
J0J SJedA QT-8 pue sa|jeway 40} sJedh T-ZT 18 a4nlew Ayl eyl palewiisa
sI 3| ‘siojepaid sunew xade papoo|g-w.iem ‘aies ‘981e| aJe Sy4eys aUYM

sapads 18310 "BlEJISNY UIBISIAN Ul 3de) 1S9\ YLION 01 pUB 3UIISEOI UIBYINOS

loj  uayemspun 3Y1 punoJe ‘ABYIE|A SB 10U Je) SE PJOJJ SUO 1SBI| 1B YIIM ‘PUB|SUIaND
asueayusis ‘Aeg pjojom| usayinos ul Aeg uolaioly wouy Ajiewnd spusixe aSues su ‘elesisny  AoiesSin HIBYS SHYM 18945
JO  JUDBWISSISSE Ul JNJJO 01 UMOUY| Ul "saJaydsiway UJaYINOS pue uJaylou ayl ul suoiSas [eaidosl-gns pue 2943 SDIIDY2IDI
PV 28d3 S9A SI s9109dS "3|qIssod saA  @1esadwa) IN0YSNoIY Pa1edo| pue ‘panguasip AlBPIM SIJBYS SUYM BYL  -A INE-A uopo.IDYIID)

‘AJ32wa|91 213sN0Je Suisn PallIaA 03 SPaau SIyl Ing ‘ySiu 1e aAllde
2Jow 3¢ 03 3YSnoy3 S yJeys ayL "uwnjod J21em ayi INoysnoayl punoy os|e
aJe Aaya ‘Ajjeuoisedad ‘saus asayl 1e suoljedau3se wuo) uslo SyJeys asinu

A48 se sanianoe Sunew Jo/pue Suiddnd ur a0 juepodwi ue Aed Aew (uonejndod
$1IS 9S3Y | "SJ919W GZ puUB GT UDIMID] SYIdap 1B spue|si pue sjaaJ AY2od seoo 1ses)
3Joysul punoJe saned AY20. Ul 10 $1333n3 pawo1ioq Apues dasp Jeau Jo ul dMeys  esinN - Asup
Ww0330( 3yl JB3U SS3|UOIIOW SUIISAOY UIS U0 S| 1By $9199dS SulWwIMS (uonpindod
-8U0J1S ‘MOJS B SI JJBYS BY] ‘W Q6T 1SE3| 1B 0} UMOP dUOZ JNs 3yl wody  Jg9d3-3)  1Spod 1sp3)

1edw| 32U34JN220 1elqgeH

Jo pooyiay17  jo pooyi@j17  jo ERIELCYR| A30|023 Sunsn sa1ads




|prUdWUOIIAUIYBU

usaq sey 1sal U9s34d S3U0YS  1p5 A9y “BLIOIDIA UIBYINOS pue eluewse] Jo sped qiells sseg 4o spuels) sniafiop snjjisnd
Hed-L JSL S9A 3|qissod  Axdou S9A 3y} punose uonnquUIsIp PaIdLISaL AjDAIRIR. B sey [eas N4 Ueljeisny dyL ISL-A snjpydao0301y
*98pa 991 8Y1 01 3S0|? ||1¥ UO JoWIWNS pue
sess Burids Supnp spaaj usyQ 'S491eMm |B1Seod ueyl Jayied seas uado 3uliiaaud Sleum enia
usdo ul punoj 3q Sedsuado  «sapnine; moj e Jatem wlem up spaaig “sialem MSN Suipnpul ymnos  AOIRIBIN snjnasnw
ON pinom se Ajiun  sisyed ON  s32u30p 0/ 01 S9490p 07 UIMIDG 3JaYdSIWAH UISYINOS UIYIM JIUBSIQ 28d33 biadouanipg
"sa1o3ds siy3 404 ‘uoieJSIW PIEMYINOS UO ‘JaqUIBAON
paie|dwod  udaq pue 1300100 PuUE UOIEISIW PJeMULIOU UO ‘A|n[ pue aunf ul Sialem
aney dauedyudis MSN Ul paniasqo AjeinSas ase Asyl ‘Joay Jalleg 1eai9 |BJIULD Byl Ul
Jo 1uswssasse ‘potiad uonessiw SpUNOJS SUIP9IG JAIUIM J91EM-WIEM O) SI91EM ddJeluBqNS Ul spunoss  AIOIRISIN Sleym eqdwiny
J8d3 pue 3s3L  UJAYINOS By} Julnp SuIpaa) JS1EM-P|0D JBWWNS WOJ) SaleJSiW 1SEOD 1SES S,BlRJISNY JO 2843 avijbubapou
Med-£ JSL sdA Ajjeadss ‘9|qissod SPA  uonejndod ayL "IPIMPIIOM SI9]EM [BISEOD PUE JIUB3IO Ul SIn220 sapads A DSLA p1231dbaAN
‘S191BM UBI|RJISNY Ul [|B 18 P23} 10U ABW S3jeyM
Y31y ussyinos sseadde 3| ‘(mel-1addn aisy) apisul Suey eyl uiessy jo
so1e|d) usajeq J1ayl y3noays 4a1em Sunayjly Aq spodadod pue |14y uo pasy
Asy] “pewsalem w QT-§ ay3 ul Ajeinaiied 4se0d ay3 03 3502 AJSA Ulewal
Ajlensn 8unoA yum ssjeway pue ssjewsa} Suinle) ‘Sunew pue Sulajed
‘saads siy3 1oy 10} JSIUIM Ul 3Joysul sAow ASy] ‘JSWWINS Ul Ue3J0 uado By ul pasy
paiajdwos uaaq Asyl "eauawy YINoS pue edlY YINoS ‘puejeaz MaN ‘eljelisny UIayinos
aney asuedyusis 10 S1SBOD 8] puUnoJe SpunoJs Suipas.q JaIUIM pue B112JeIUY Ul SPUnoJS
JO  jJudwssasse pouad uonessiw Suipas) Jawwns usamiaq 913N 'S 0E€9 O} YInos Jayuny spdodas  AsoresSin
J9d3 pue 13sa]  uiaylnos syl Suunp aWOS YUM S 0SS PUB S Q0Z INOGe UIamiag uonnguisip Jejodwnalid 9a43  °IBuYM Iy uisyinos
Hed-L JSL SOA Ajenadsa ‘s|qissod S9A B yum ‘auaydsiway ulJayinos ayi jo sualem Jejodgns pue s1esadwa] -3 ‘DSI-A Si|p43snp puapbjogny

sjewiwelp|

*919|dw o) 0] sieah 9xe) Aew suonessiw asay| *(sa41wo| 40 5,000T)
S90UelISIP 1B3J8 |9ABJY UBD SHJBYS IEYM 1Byl |[BDARJ BIS BUIYD YINOS
9} Ul OS|B PUE SJ91BM S Ul SHJBYS 3]eym JO Supjde] 911||91eS "PO0ISIapuN
Alood aue sussyied uonesSiw, asayy ysnoyye - AioresSiw Aysiy se
papJedal aJe syueys ajeypn “Jesh yoes |udy/ydieln punoJe Sinddo yaiym
umeds |BJOD SSew B YUM paleldosse s siyl ‘uoidas ayy jo Auanonpoud
ul aseasoul ue yum paxull AjRsopd st dINN 1e uonedaud3e yueys sjeym
|enuue 3jge3dipald 3yl "4N220 03 UMOUY| dJe ,s3s|nd, Poo} |BUOSEIS JaYM
suonedo| e Jeadde (Ajuejndau) syueys ayl "D,/ punode sainjesadwal
J91EM Ul UOWWOD 3SoWw dJe ‘Janamoy ‘dIAN e s8unysis .Sz

10edw)
0 pooyis3n - jo

9J2Ual4ind2Q
pooyl 4o

1e31qEH
92Uasald

A30|023

Sunsn sajads




|prUdWUOIIAUYBU

sa1pads AiojesSiny

*sa10ads siy1 4oy
palojdwod udaaq
aney adzuediusis

"15202 MSN 341 Suo|e spaodaJ Sulsau paJsneds ‘adued
J19y3 1noy3nouys sayoeaq ul 3np ssjoy ul pie| s833 ‘jelsarew jueld saulew
uo Ajuo paaj Aayl synpe se 1ng SUNOA usym snoJOAIUIRD IS 1B 31| SII
40 3sow Suipuads sa12ads Suljjamp-uesdQ 1se0d Yinos ayl WoJj spJodal

j0 judwssasse [BUOISED0 U}IM ‘ISEOD [BJIUSD JO YLOU 3y} UO U3as Ajjeauad si 1 asaym  AOIBISIN
28431 pue 1531 ‘ dou 2843 BHN us4S
MSN JO SJ21EM [EISEOD Ul SJNJJ0 OS[E INQ BIjRJISNY punoJe siaiem [edido)
Med-L DJSL S9A jueigep S®A  u) punoy Ajjensn'seas |eoidosi-gns pue |eadosy ul panguisip Appim A ISLA sopAw pjuojay3
sanday
*33Is |esodoud ay3
1 sin2o0 ssegeas
ON ‘sielqey ‘uinjed 1oy
|ed1doy s942.d s1Is se palJodal Usag ABY S9LIBN1SS PUE SYUBCPUES [EPI] SB UYINS SI91EM
sapads  se  aJel MOJ||BYS "3|qe|lBAR S| POOy SSJS B3S J19Y1 4 SJa1em Jadaap Adnado osje [jIMm
Apwauixe a1e 3sayy "spue|sl aJoysul a8Je| Jo 93] BYl Ul PUB S|aUUBYD A0JSUBW MOJ|BYS SPIM
‘Usp3 ul pawuyuod ‘sheq pa129104d MOjjEYS BPIM Ul IN2D0 SSUOSN( JO SUOIIBIIUSIUOD Jofen Suosng
usaq aney sdunyais *AJUO SpJ0JaJ [BIUBPIDUI WOJS UMOUD| S1I 3J9YM ‘MSN UJYliou 01 dijided
ON  3liym ‘Aiun SOA  1S9\\-OpU| BY3 JO SIS1BM PUE|SI PUE [BISBOD JBWIBM WOJ) YINOS SPUIX] o513 buobnp buobng
‘suin3uad Ajjeuoisead0 pue spJiqeas os|e
ysiy ‘spodojeydad uo Ajjedpund spasq ‘siap|nog pue uiessal pajquinl yum
spuesi 4o sued A0 s13ya4d "ASUPAS JO 110U 01 SUOIIBIO| P3IE|0S] 4310 [B95-In} pue|esz MeN
1e os|e Inq ‘pue|s| andejuolp uo Auejnoiued 1seo0d p\SN uJayinos 3uoje 1a1s10f
ON jue.gep WSSAY  glewjue Suipsalg-uou jo syioday ‘puejeaz MBN PUB BIjBIISNY Ul SIN2IQ0 JISL-A snjoydaso1ay
“Jaquiadag
pue 13qo120 uaamiaq dnd 3j8uls e Jo yuiq ay3 240439 Isnl asoyse Sujwod
‘eas 1e pouad uopielsss syl 4o 3sow puads sajewa4 'sa1uojod Sulpasiq
WJoj pue JeaA yoes aJoyse awod s[eas Jn4 uelesisny 'sndojdo pue
pinbs snjd sapads ysiy Auoq Jo A1alien e uo pasy s|eas asay] 'sa8pa| Ayoou
Suido|s Ajjenpes3 pue sayoeaq a|qgad 4o Jop|NOQ Bpn|dul YdIym ‘spuejsi
Ayoou si Buipsauq Joy Ajjerdadss 1eiuqgey pausjaud 418yl "SS|BM Yinos
M3N 4O 15202 YLIOU pIW 3y} Se yuou Jey se Sulieadde jewiue [euoiseddo
‘sapads siy3 3U1 YUM pues| anSeIuoIAl SB YaNns S3|BA\ YINOS M3N UJ3YINOos jO seale

J0j  pargjdwod

pue eljeJ3sny Yinos 4o spuejsi uo (aJoyse Sujwod) no Suijney uaas aq

|eas Jn4 ueljesisny

10edw)
pooyla31]

9J2Ual4ind2Q
pooyl 4o

1e31qEH

90U3sald Sunsn sajads

A30|023




|prUdWUOIIAUAYBU 1

JO judwssasse UOWIWOD 2J0W 3q ABW I ‘S191BM P|OD PUE WIBM Y10q Ul pUnoj si saidads
PV O8d3  SIA 2lqissod SPA 5y} B)IYM °SI91EM Jj2US PUE JIUBSO Ul PUNOy S| djeym 3y diSejad oy AOIRIBIN 0240 SNUIIO

-Aoua1s15U0d AUB Y1IM 3I3yMOU INq ‘BlUBWISE]

pue ‘pue|s| ooleSuey “ueys ade) pue AI0JUOWOI S,UOS|IAN ‘HeJIS Sseg 4o

38pa uJa3Isea Y3 MSN UJay1nos se yans sade|d ul usas uaaq aney uiydjop

953Y) BljRAISNY U] “JB3A ||B SIaquinu Ul 813y} aJe A3y} Se ‘S|ewwew aulew

353y} 10y UMOUY 1s3q 20e|d BY} SI puBEaZ MBN Ul BJNOYElY 'SI31EM

2130Je3UY-gNS pue ajesadwal U) a4aydsiWBYy UJIYINOS dY) Ul punoy aq

310Ysyo da3p ey Ay "QOT UBY) 24O0W UIYO ING ‘07 UBYL SSI| JOGUINU SIWNAUWOS UED $nIn2sqo

ON Aiqun - sizyeud ON  yoiym spod ur Sununy ‘4aiem aioysyo deap axy 01 pusy uiydjop Aysng  A10IRIBIN snyouAyiouaboi

urydjog Aysng

‘s}jnpe-gns pue sa|iuaAn( Ajueujwopaud
aJe 3say3 ey sieadde 3 Inqg ‘sAeq Mojeys paJaljays ul uaas uaaq aney
sajeym sty AwBAd -1s983ns sSunysis pariwi| 3yl ueyl uowwod aJow
9q Aew sajeym 1y3ry AwSAd Ing sjeym Ul Yl Yum pasnjuod Ajisea
S| 31 SB UuMouduN 3Je siaquinu uole|ndod "2130Jeluy 3y} JO SJ3IeM P|od
931 pue 22ua8J3AU0D 21324BIUY BY3 JO YINOS 3Juasald sajeym ayl seapnjoxs
SIyl ‘4o1em asnesadwal J,0¢ O1 .G Ul punoj shemje 1sowje ase Aayy se
aJnjesadwa) Jo1em 3depns oyl Aq panwi| sieadde uonnquisiq “ia1em sy
40 IN0 INOUS S1| MOJY] [|IM H Ing Suljieaqo| Jo Sulydealq paniasqo uaaq jou
Sey 3| ‘dwI} B 1B SPUOIIS M3} B U0J SaJe4Ins Ajuo pue eas 1e snondidsuodul
s1 3] ‘Asud urew J1ay3 21n1nsuod yarym splisneydna |jews pue spodadod

SHNPE-QNS PUB 4 1einoijued “eouepunge uopjueidooz ysSiy yum pue sSuiemdn yum
ON AiiIun S3IIUIANL ‘SBA poes0sse seale ul papiodas usaq Ajuewud aney ssjeym ySiy AwShg  MOIRIBIN p10UIBIDW D3IadD)

9leym 31y AwsAd

*Ayiso1and Jo 1no Aj3uiwass ‘sdiys yoeoidde uayyo Aay ‘siaAip doap ale

Asy1 ‘sajeym 195 SulwiWIMS 9BLINS BY1 ANjIjUn pue ‘ysi} Suljooydas uo pasy

uayo Asy] ‘sapnine| Jaysiy o1 suollesSiw 33UeISIP-SUO| UMOUY OU YUMm

saouelsip Moys Sunesiw 1sow yum Asejuapas Ajgissod ase suonendod

|eaidoJ) awoS ‘seas ||e Jo sio1em [edidosigns pue |edidosy Jo seale

|P1SEOD Ul UOWWOD ISOoW S| 3 0S (4,89) D,0¢ dA0qe Ssainlesadwal Jalem

si9ja4d ajeym s.apAig Syl Spue|s| UOWO|OS SY)} PuNOJe WIo) JJemp,

SISIBMSISIBM o 5q osje Aew aJay] "A1alieA B10YSUI BY) UBY) UIS|eq JapeoIq pue Jasuo)
lead aAey pue 3ulieds alow aAey ‘Jadie| Ajlensn aJe sjewlue aJoyspyo ayl
0.41qns/[edldos}  pue noineyaq aARINPOIdas 1YL Ul ARYSI|S JaIp SWIOL OM] UL “PuUno.

do3p e |le 1uapIsaJd pue asoysul SulAll Jaylo ayy pue Asojesdiw Ajjensed 3leym s,aphug
ON Aiun - siza.d ON  pue 2J0ysy0 SuLINII0 U0 seale awos ul sdnoud PUNSIP z aq Aew auayy  AOIRIBIN 1uapa pia1douaning
sjlewwell

1edw| 32U34JN220 1elqgeH

Jo pooyiai pooyi@j17  jo ERIELCYR| A30|023 Sunsn sa1ads




|prUdWUOIIAUYBU

‘ysiAj1af uo pas4 ‘syuesden Aeuss se Ajuo Suliunddo ueys
Jayied ‘spunoud Suipasy) alesadwal $y93s AjDAIIOe sa10ads 15983ns sialem
uJayinos ul sSunysis Jo Jaqwinu ¥ ‘MSN UJBYHIOU Ul peaH Xouuda] pue
eul|jeg usamiaq Suipnjoul ‘1se0d \\SN WOJ} SPJ0daJ Sulpaauq |euoiSeIdO
‘o8ejadiyosy ueAejely pue spuejs| uowojos 8yl Suiaq saus Sunsau

2JBJ SISyl MSN Jein8aJ 1saJeau 3yl YUM ‘eljelisny Ul spaaiq Ajaiey ‘sidlem auliew um
30 SI93eM UJBINos 2J0YSJJ0 PUE 3J0YSUI Ul SIN220 "MSN O 150D |BJIUSD BY] O} pUBISUIND ‘BUNL  Hpegiayesn
oy ur - Jn3do UJBYINOS WOJ) SJ91BM [BISEOD Ul pea) sajunl AJayles] Jo siaquinu BNl Aayzesn
0} [enusjod 3y 9847 ‘sielem sjesadwal Ul ase sSunysis 1SON "BI[RJISNY JO SJa1Em 03201107
ON sey apym ‘Apyiun SPA  |ejseoo ||e ul pue seas ajesadwa) pue |eaidouy s,plom ay3 InoySnosyy  AOIBIBIN sAjayaowiag
sa|nday
‘sulydjop uowwod
pue suiydjop 3s0U3|110q pJay 01 UMOU| Os|e aJe ASy] ‘Suol| eas ueljeiisny
pue s3uo3np ‘sajeym wuads ‘sajeym an|q ‘sypeqdwny unoA ‘suiydjop uo
$}oe11R JO $10d3J 248 343y ING UMOUY 10U S| S3[BYM J3||1) UBI|RJISNY JO
191p oi109ds ay] "Ajjeuoi8as pue Ajjeuoseas siapp 131p J1ay] ‘syoed uljuny
U310 puUB SJOAIUIRD |9A3]-dO} B 3B S3jeyM 3|1y “243Y1 paysis Ajeingal
sapads sI 3 se uoi8al ueljesisny sy} ul sapads ayy Joy Anjeao| Asy e s pueys|
loj uayemapun alienboe|y "S31UOJ0D |B3S JB3U PUB ‘J3ys 3y} UO pue ado|s |eIUBUIU0D
asuediyusis 3yl Suoje udas uayo alse Asyl ‘elesisny PO “Jetem dasp ‘plod ul B2JO ‘3[_Y/M 3|1

10edw)
0 pooyl=3n

9J2Ual4ind2Q
pooyl 4o

1e31qEH
9JUasSald

A30|023

Sunsn sajads




Appendix E 7-PART  TESTS AND  EPBC  ACT
ASSESSMENTS OF SIGNIFICANCE






7 Part test assessment of significance

Section 5A of the Environmental Planning and Assessment Act 1979 (EP&A Act) specifies seven factors to
be taken into account in deciding whether a development is likely to have a significant impact on
threatened species, populations or ecological communities, or their habitats listed on the TSC Act and FM
Act.

The following Assessments of Significance assess the level of likely impact associated with the proposed
power plant on the threatened species identified below.

Common Name Scientific Name Status
Fish

Black cod Epinephelus daemelii V-FM
Great White Shark Carcharodon carcharias V-FM
Cetaceans

Southern right whale Eubalaena australis V-TSC
Humpback whale Megaptera novaeangliae V-TSC

Other Marine Mammals

Australian fur seal Arctocephalus pusillus doriferus V-TSC

Reptiles

Green turtle Chelonia mydas V-TSC




FAUNA - FISH

(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction,

Black Cod

Black cod are known to occur in caves, gutters and on rocky reefs from near shore to depths of at least 50
metres. Recently settled small juveniles are commonly found in intertidal rock pools along the NSW
coastline and larger juveniles are generally found and captured by anglers on rocky reefs in estuary
systems. Estuaries are reported to be important juvenile development grounds for other serranids. Black
cod are territorial and individuals are frequently encountered in the same location or cave over long
periods of time. Although there is a general lack of detailed information on the diet of black cod in NSW,
it is likely that its diet would be similar to that of other Epinephelus species, which are epibenthic
predators feeding on macroinvertebrates (mainly crustaceans) and fishes on or near the bottom. Adult
black cod are believed to prey on fishes and larger crustaceans, while juveniles feed on smaller crabs and
fish species. Black cod are considered to be most active at dusk and during the night and are thought to
feed during these times.

Black cod populations have been reduced by over-harvesting by line, net and spear fishers. Black cod are
now totally protected in NSW, but accidental capture (and hooking injuries in accidentally caught fish)
still poses a threat. Accidental capture of black cod can cause mortality from barotrauma; injury caused
by depressurization and swim-bladder decompression when fish are taken out of deep water. Impacts on
juvenile black cod may occur due to the loss or degradation of estuarine nursery habitats.

The black cod has been previously recorded in Twofold Bay. The proposal site contains rocky reef and
potential habitat for adult individuals. However, individuals were not observed during the surveys.
Therefore, due to its high territoriality, it is highly unlikely that individuals would occur in the immediate
vicinity of the proposal site. The proposal would not be part of one of the main actions listed as reasons
for its decline (ie. fishing). Construction impacts would be highly localised and temporary. Potential
construction impacts to rocky reef habitat could occur as a result of erosion and sedimentation and
disturbance from construction noise and divers. During operation the thermal plume is unlikely to come
into contact with the rocky reef. Furthermore, the location of the inlet and outlet pipes away from the
rocky reef would remove any potential impacts from these structures. However, there is the potential
for some minor changes in fish assemblages at the proposal site. This is unlikely to have implications for
the diet of the black cod.

In the unlikely event that the species would occur at the proposal site, the impacts of the proposal would
not affect the lifecycle of this species such that it would place the local population at risk of extinction.

Great White Shark

The White Shark is widely distributed, and located throughout temperate and sub-tropical regions in the
northern and southern hemispheres. In Australia, its range extends primarily from Moreton Bay in
southern Queensland, with at least one record as far north as Mackay, around the southern coastline and
to North West Cape in Western Australia. Great White Sharks are large, rare, warm-blooded apex marine
predators. They are normally found in inshore waters around rocky reefs and islands, and often near seal
colonies. They have been recorded at varying depths down to 1,200 m. They may travel large distances in
a relatively short time but can remain in the same area for weeks or even months. Juveniles feed mainly



on fish and adults mainly on other sharks, rays and marine mammals. It is estimated that they mature at
12-18 years for females and 8-10 years for males. Maximum length is 6.4 metres, though specimens of up
to 7 metres may exist. Great White Sharks reproduce once every two to three years and produce
between two and ten pups per litter.

The causes of decline in great white sharks in Australian waters include by-catch in a range of commercial
fisheries. Another cause of mortality has been beach safety (shark) meshing. Great white sharks have a
very low potential for population recovery.

This species has been observed around Twofold Bay in the past. The great white shark has high thermal
tolerance as it can be found in various temperate and sub-tropical waters and can undertake migrations
between the two. As such, the thermal effluent produced during operation of the power plant is unlikely
to have any impact on this highly mobile species. Should fish community structure be impacted this
would only occur in vicinity of the chip mill and it is unlikely that this would impact on the species diet.

Due to their high mobility it is unlikely the proposal would have an adverse effect on the life cycle of the
species such that a viable local population of the species is likely to be placed at risk of extinction.

(b) in the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction,

Not applicable.

(c) in the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction,

Not applicable.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species, population or ecological community in the locality,

Black cod

(i) Installation of the outlet and inlet pipe of the proposed sea water cooling system would be
undertaken on the chip mill jetty. Rocky reef habitat would not be removed or modified as
a result of the proposed works.



(ii) The thermal effluent plume would not contact the rocky reef and therefore it is unlikely that
a thermal barrier would be created isolating or fragmenting habitat. No rocky habitat would
be removed and as such no habitat would be physically fragmented as a result of the
proposal.

(iii) The proposed works would not impact the long term survival of the species at the locality as
no habitat for this species would be removed or fragmented.

Great white shark

(i) The proposed works would not remove any habitat of this pelagic species. The thermal
effluent would change sea water temperature in the vicinity of the chip mill.

(ii) The great white shark has high thermal tolerance as it can be found in various temperate
and sub-tropical waters and can undertake migrations between the two. The thermal
effluent plume would not create any barriers.

(iii) The proposed works would not impact the long term survival of the species at the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly),

No critical habitat has been declared for this species.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan,

A draft recovery plan has been prepared for the black cod (DPI 2009).
The specific objectives of the recovery plan are to:

e Mitigate medium and high risk threats to black cod.

e |Initiate and support scientific research to increase knowledge of the distribution, abundance,
reproductive biology, life history, ecology, migratory patterns and genetics of black cod.

e Monitor fishery management strategies where necessary to reduce potential for interaction with
black cod (either directly or indirectly).

e Establish an on-going monitoring program to document the status of black cod populations and
their habitats and to evaluate the effectiveness of recovery actions.

e Provide enhanced compliance and protection for important black cod habitats.

e Educate the community about the identification of and ‘best practice’ catch and release methods
for black cod, increase awareness of the status of and threats to black cod populations, and
enhance community support for recovery actions.

e Improve understanding of the threats to the survival of black cod and contribute to management
actions to ameliorate identified threats.

The proposed power plant and inlet and outlet structures would not compromise any of the objectives of
the draft recovery plan. Any impacts are likely to be to diet species and would be minor and would not
have an effect on the recovery of the species.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process.



Two key threatening processes (KTP) of relevance to black cod have been listed under the Fisheries
Management Act 1994 including:

e Hook and line fishing in areas important for the survival of threatened species; and
e The introduction of non-indigenous fish and marine vegetation to the coastal waters of NSW.

Of the two KTPs, the second has the potential to occur. Currently the introduction of non-indigenous fish
and marine vegetation to the coastal waters of NSW is unlikely to directly affect black cod as none of the
known introduced species are reported to interact with black cod. Introduction of marine pest species
may alter the community structure at the proposal which may have a minor impact on food resources for
the species. Management measures have been put in place so that construction barges and boats are
checked for any marine pest species prior to their arrival at the proposal site.

One KTP of relevance to the great white shark have been listed under the Fisheries Management Act
1994 including:

e The current shark meshing program in New South Wales waters

It would not be triggered by the proposal.



FAUNA — CETACEANS

(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction,

Southern right whale

The southern right whale occurs in temperate and subpolar waters of the Southern Hemisphere, with a
circumpolar distribution between about 200 S and 550 S with some records further south to 630 S. They
migrate between summer feeding grounds in Antarctica and winter breeding grounds around the coasts
of southern Australia, New Zealand, South Africa and South America. They feed in the open ocean in
summer. Individuals move inshore in winter for calving and mating. Calving females and females with
young usually remain very close to the coast, particularly in the 5-10 m watermark. They feed on krill and
copepods by filtering water through their baleen (plates of keratin that hang inside their upper-jaw).
They have been observed within Twofold Bay.

Highest potential construction impacts to these marine mammals would occur as a result of accidental
collisions with boats and/or underwater construction noise. Mitigation measures have been put in place
so that works are undertaken outside their migratory period. Operational impacts would be highly
localised around the inlet pipe and the outlet pipe and it is not anticipated that the impacts of
entrainment and thermal effluent would adversely affect the species food source.

The proposal would not place the local population at risk of extinction.
Humpback whale

This species occurs in oceanic and coastal waters worldwide. The population off Australia's east coast
migrates from summer cold-water feeding grounds in Subantarctic waters to warm-water winter
breeding grounds in the central Great Barrier Reef. They are regularly observed in NSW waters in June
and July, on northward migration and October and November, on southward migration including in the
Twofold Bay area.

Highest potential construction impacts to these marine mammals would occur as a result of accidental
collisions with boats and/or underwater construction noise. Mitigation measures have been put in place
so that works are undertaken outside their migratory period. Operational impacts would be highly
localised around the inlet pipe and the outlet pipe and it is not anticipated that the impacts of
entrainment and thermal effluent would adversely affect the species food source.

The proposal would not place the local population at risk of extinction.

(b) n the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction,

Not applicable.

(c) in the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or



(ii)

is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction,

Not applicable.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i)

(ii)

(iii)

(ii)

(iii)

the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and

whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species, population or ecological community in the locality,

The proposed works would not remove any habitat of this species. The thermal effluent
would change sea water temperature in the vicinity of the chip mill.

The southern right what and hump back whale have a high thermal tolerance as they
migrate from the cool waters Antarctic/subantarctic water in the southe to warmer waters
in the north. . The thermal effluent plume would not create any barriers.

Both these species only migrate through this location and as such the proposed works
would not impact the long term survival of these species at the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or

indirectly),

No critical habitat has been declared for either of these species.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat

abatement plan,

No recovery plans have been prepared for these species.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely to result

in the operation of, or increase the impact of, a key threatening process.

One KTPs of relevance to the species has been listed under the Fisheries Management Act 1994 and

Threatened Species Conservation Act 1995:

The current shark meshing program in New South Wales waters

It would not be triggered by the proposal.



FAUNA — OTHER MARINE MAMMALS

(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction,

Australian fur seal

The Australian fur-seal has a relatively restricted distribution around the islands of Bass Strait, parts of
Tasmania and southern Victoria. They can be seen hauling out (coming ashore) on islands off South
Australia and areas of southern New South Wales such as Montague Island with the occasional animal
appearing as far north as the mid north coast of New South Wales. Their preferred habitat, especially for
breeding is rocky islands, which include boulder or pebble beaches and gradually sloping rocky ledges.
These seals feed on a variety of bony fish species plus squid and octopus. Australian Fur Seals come
ashore each year and form breeding colonies. Females spend most of the gestation period at sea, coming
ashore just before the birth of a single pup between October and December.

The Australian fur-seal is threatened by commercial and recreational fishing operations, particularly
through by-catch mortality around Montague Island. In addition, fishing operations may limit the
availability of prey items for visiting seals. The species also is threatened by entanglement or ingestion of
plastic debris that is increasingly discarded from boats or washed out to sea. The depleted population of
Australian fur-seals, resulting from commercial sealing, has increased the species' vulnerability to other
threats. The small, temporal aggregations at Montague Island, Steamer's Beach and Greencape are
susceptible to stochastic events such as oil spills.

Individuals have the potential to occasionally occur in Twofold Bay and at the chip mill site. Potential
construction impacts may occur as a result of minor chemical spills, temporary underwater construction
noise and collisions from boats. Management measures have been put in place to mitigate against such
impacts. Fish and invertebrate assemblage changes may occur in the vicinity of the proposal site as a
result of thermal effluent though this is unlikely to impact the species food source.

The proposal would not place a local population at risk of extinction.

(b) in the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction,

Not applicable.

(c) in the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction,

Not applicable.



(d) in relation to the habitat of a threatened species, population or ecological community:

(i)

(ii)

(iii)

the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and

whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species, population or ecological community in the locality,

Australian fur seal

(i)

(ii)

(iii)

The proposed works would not remove any habitat of this species. Proposed works along
the rocky shoreline would be undertaken in vicinity of an already disturbed site at the
location of the chip mill jetty and would be limited in scope.

Rocky habitat would not be fragmented or isolated from other areas of habitat. The
thermal plume would not create any thermal barriers for this species.

The proposed works would not impact the long term survival of the species at the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly),

No critical habitat has been declared for this species.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan,

No recovery plans have been prepared for any of these species.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely to result

in the operation of, or increase the impact of, a key threatening process.

One KTPs of relevance to the Australian fur seal has been listed under the Fisheries Management Act
1994 and Threatened Species Conservation Act 1995:

The current shark meshing program in New South Wales waters
Entanglement in or ingestion of anthropogenic debris in marine and estuarine environments

Shark netting would not be triggered by the proposal. The proposal has the potential to generate debris,

however stringent management measures would be put in place to manage and monitor waste.



FAUNA — REPTILES

(a) in the case of a threatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction,

Green turtle

This species is widely distributed in tropical and sub-tropical seas. It is usually found in tropical waters
around Australia but also occurs in coastal waters of NSW, where it is generally seen on the north or
central coast, with occasional records from the south coast. It is an ocean-dwelling species spending
most of its life at sea. Carnivorous when young but as adults they feed only on marine plant material.
Eggs are laid in holes dug in beaches throughout their range.

Threats to this species includes collision with boats and other marine traffic, accidental entanglement in
shark nets, traps, longlines and other fishing gear, marine debris, particularly plastic, which is mistaken
for jellyfish and can cause asphyxiation, abrasion, infection and blockages in the turtle's system when
swallowed. Predation at nest site by feral pigs and foxes, disturbance to nest sites is a threat to hatching
individuals

Due to its more tropical distribution it is very unlikely to occur at the proposal site on the NSW southern
coast, though individuals have been sighted in Twofold Bay in the past. Highest potential construction
impacts to these marine mammals would occur as a result of accidental collisions and ingestion of any
debris left at the site. Operational impacts would be highly localised around the inlet pipe and the outlet
pipe and it is not anticipated that the impacts of entrainment/impingement and thermal effluent would
adversely affect the species. Impingement is unlikely to occur due to the low inflow velocity. The
thermal plume may attract some individuals should they occur.

As no breeding would occur at the site and individuals encountered would most likely only be passing
through, the proposal would not place a local population at risk of extinction.

(b) in the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction,

Not applicable.

(c) in the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction,

Not applicable.

(d) in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and



(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the
long-term survival of the species, population or ecological community in the locality,

(i) The proposed works would not remove any habitat of this species. The thermal effluent would
change sea water temperature in the vicinity of the chip mill which has the potential to
attract any vagrant individual occurring in the area.

(i) No habitat would become fragmented or isolated as a result of the proposal.

(iii) The proposed works would not impact the long term survival of the species at the locality.

(e) whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly),

No critical habitat has been declared for this species.

(f) whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan,

No recovery plans have been prepared for any of these species.

(g) whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process.

Two KTPs of relevance to the species has been listed under the Fisheries Management Act 1994 and
Threatened Species Conservation Act 1995:

e The current shark meshing program in New South Wales waters

e Entanglement in or ingestion of anthropogenic debris in marine and estuarine environments
Of the two only the second has the potential to be triggered by the proposal. Management measures

have been put in place so that no debris would be left on site during and after construction. Monitoring
would occur to ensure this measure is maintained.

Conclusion

The activity is not likely to result in a significant adverse impact to the aforementioned species or their
habitats. A Species Impact Statement would not be required. The activity does not therefore need to be
referred to the NSW Department of Environment, Climate Change and Water for further consideration.



EPBC ACT — ASSESSMENT OF SIGNIFICANCE

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) protects the environment,

particularly Matters of National Environmental Significance (Protected matters). It streamlines the

national environmental assessment and approvals process, protects Australian biodiversity and

integrates management of important natural and cultural places. The Matters of National Environmental

Significance are:

Listed threatened species and ecological communities;
Migratory species protected under international agreements;
Ramsar wetlands of international importance;

The Commonwealth marine environment;

World Heritage properties;

National Heritage places; and

Nuclear actions.

An action will require approval if the action has, will have, or is likely to have a significant impact on a

species listed in any of the following categories:

Extinct in the wild;
Critically endangered;
Endangered; or

Vulnerable.

An action will also require approval if the action has, will have, or is likely to have a significant impact on

an ecological community listed in any of the following categories:

1.

2.

Critically endangered; or

Endangered.

The following species require an assessment of significance.

Common Name Scientific Name Status

Fish

Australian grayling Prototroctes maraena V-EPBC

Great White Shark Carcharodon carcharias V-EPBC, Migratory
Mammals

Southern right whale Eubalaena australis E-EPBC, Migratory

Humpback whale Megaptera novaeangliae V-EPBC, Migratory




Common Name Scientific Name Status

Killer whale Orcinus orca Migratory

Reptile

Green turtle Chelonia mydas V-EPBC, Migratory




An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will:

Australian grayling
a) lead to a long-term decrease in the size of an important population of a species;

Australian grayling occur in freshwater streams and rivers, especially clear gravelly streams with a
moderate flow, as well as estuarine areas. They occur in fast-moving shoals and are a shy fish, fleeing
when disturbed. They reach sexual maturity at 1-2 years of age when approximately 150 mm in length.
Spawning takes place during late summer or autumn. Females can lay up to 82 000 small (approx. 1 mm)
eggs, probably in the middle reaches of rivers, where they presumably settle among the gravel of the
streambed. Once hatched, the larvae swim towards the water surface where they are swept
downstream to the sea. The larvae and young juveniles have a marine stage before returning to
freshwater rivers during spring when they are about 6 months old. The rest of their life cycle is spent in
freshwater. Australian grayling are opportunistic omnivores, with a mixed diet of aquatic algae and
insects.

There is some very limited potential for juveniles to be present in the area. The proposal site is, however,
located away from estuaries with the closest approximately 1 km to the south. The proposal is unlikely to
lead to a long-term decrease of an important population of the species should one occur.

b) reduce the area of occupancy of an important population;

The proposal would not remove any potential habitat for this species. The thermal effluent would not
reach any estuaries.

¢) fragment an existing important population into two or more populations;

No existing population of this species is known to occur at the proposal site. Juveniles of this species
have the potential to occur in areas around estuaries located to the south. The thermal plume would not
create any potential barriers due to its limited coverage area in an open sea environment. The proposal
would not fragment any populations should these occur.

d) adversely affect habitat critical to the survival of a species;

The proposal would not adversely affect any habitat critical to the survival of the species due to the site’s
location away from any estuaries.

e) disrupt the breeding cycle of an important population;

Breeding occurs in freshwater environments and juveniles migrate downstream to the sea before
migrating back upstream. The proposal is unlikely to impact the breeding cycle of the species.

f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline;

The proposed activity would not result in modifying or destroying the quality of habitat for the Australian
grayling. The thermal plume, due to its limited coverage area in an open sea environment, would not
fragment or isolate any habitat.

g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat;



The proposed activity has the potential to introduce invasive marine species though the use of potentially
contaminated boats and barges. None of the current introduced species would compete with the
Australian grayling’s life cycle. Appropriate mitigation measures have been put in place to reduce the
potential for the introduction of marine pests.

h) introduce disease that may cause the species to decline; or
The works should not introduce disease that may cause the species, if present, to decline.
i) interfere substantially with the recovery of the species.

Given the area of habitat that would be impacted by the proposed works it is unlikely to interfere with
the recovery of the Australian grayling if present. There is no recovery plan in place this species.

Conclusion

It is unlikely that the works would result in a significant impact on the Australian grayling, or its habitat.
Based on this assessment a referral under the Environment Protection and Biodiversity Conservation Act
1999 is not required.

Great white shark
a) lead to a long-term decrease in the size of an important population of a species;

The White Shark is widely distributed, and located throughout temperate and sub-tropical regions in the
northern and southern hemispheres. In Australia, its range extends primarily from Moreton Bay in
southern Queensland, with at least one record as far north as Mackay, around the southern coastline and
to North West Cape in Western Australia. Great White Sharks are large, rare, warm-blooded apex marine
predators. They are normally found in inshore waters around rocky reefs and islands, and often near seal
colonies. They have been recorded at varying depths down to 1,200 m. They may travel large distances in
a relatively short time but can remain in the same area for weeks or even months. Juveniles feed mainly
on fish and adults mainly on other sharks, rays and marine mammals. It is estimated that they mature at
12-18 years for females and 8-10 years for males. Maximum length is 6.4 metres, though specimens of up
to 7 metres may exist. Great White Sharks reproduce only once every two to three years and produce
between two and ten pups per litter.

The causes of decline in great white sharks in Australian waters include by-catch in a range of commercial
fisheries. Another cause of mortality has been beach safety (shark) meshing. Great white sharks have a
very low potential for population recovery.

It is not expected that the proposed activity would affect the life cycle of this species such that a viable
local population would be placed at risk of extinction.

b) reduce the area of occupancy of an important population;

The proposal would not remove any potential habitat for this species. The thermal effluent would not
create any barriers due to its limited size in an open sea coastal environment.

¢) fragment an existing important population into two or more populations;

The species is highly mobile. Due to its limited size in an open sea coastal environment, the thermal
effluent would not fragment any population of this species. No other construction or operational impacts
have the potential to fragment a population.



d) adversely affect habitat critical to the survival of a species;

The species is highly mobile and pelagic. Potential water quality impacts may arise as a result of
accidental spills and thermal effluent. Due to the location of the proposal site in an open coastal
environment, impacts would be confined and not adversely affect habitat critical to the survival of the
species.

e) disrupt the breeding cycle of an important population;

Little is known on the breeding of this species. Great white sharks reproduce only once every two to
three years and produce between two and ten pups per litter. Due to the proposal site being located in
an open coastal environment in vicinity of a disturbed site it is unlikely that the proposal would disrupt
the breeding cycle of a population.

f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline;

The proposed activity would not result in modifying or destroying the quality of habitat for the great
white shark. The species is highly mobile. The proposal would not isolate or fragment any habitat.

g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat;

The proposed activity has the potential to introduce invasive marine species though the use of potentially
contaminated boats and barges. None of the current introduced species would compete with the great
white shark’s life cycle. Appropriate mitigation measures have been put in place to reduce the potential
for the introduction of marine pests.

h) introduce disease that may cause the species to decline; or
The works should not introduce disease that may cause the species in the study area to decline.
i) interfere substantially with the recovery of the species.

A recovery plan for the great white shark has been prepared (Commonwealth of Australia 2002). The
objectives of the plan are:

e monitor and reduce the impact of commercial fishing on White Sharks;

e investigate and evaluate the impact of recreational fishing on White Sharks;

e monitor and reduce the impact of shark control activities on White Sharks;

e identify and manage the impact of tourism on White Sharks;

e monitor and reduce the impact of trade in White Shark products;

e develop research programs toward the conservation of White Sharks;

e identify habitat critical to the survival of White Sharks and establish suitable protection of
this habitat from threatening activities;

e promote community education and awareness in relation to White Sharks; and

o develop a quantitative framework to assess the recovery of the White Shark.

Given the limited area of Twofold Bay that would be impacted by the proposed works it is unlikely to
interfere with the recovery of the great white shark if present. The objectives of the recovery plan would
not be compromised as a result of the proposal.

Conclusion

It is unlikely that the works would result in a significant impact on the great white shark, or its habitat.



Based on this assessment a referral under the Environment Protection and Biodiversity Conservation Act
1999 is not required.

Humpback whale
a) lead to a long-term decrease in the size of an important population of a species;

The species occurs in oceanic and coastal waters worldwide. The population of Australia's east coast
migrates from summer cold-water feeding grounds in Subantarctic waters to warm-water winter
breeding grounds in the central Great Barrier Reef. They are regularly observed in NSW waters in June
and July, on northward migration and October and November, on southward migration including in the
Twofold By area.

The highest potential construction impacts to these marine mammals would occur as a result of
accidental collisions with boats and/or underwater construction noise. Mitigation measures have been
put in place so that works are undertaken outside their migratory period. Operational impacts would be
highly localised around the inlet pipe and the outlet pipe and it is not anticipated that the impacts of
entrainment and thermal effluent would adversely affect the species food source.

b) reduce the area of occupancy of an important population;

The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly
be confined to within 100 metres of the chip mill jetty. There would be no reduction in the area of
occupancy of a population.

¢) fragment an existing important population into two or more populations;

The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly
be confined to within 100 metres of the chip mill jetty. No barriers would be created that would result in
the fragmentation of a population of this highly mobile species.

d) adversely affect habitat critical to the survival of a species;

Resting areas are used by cow-calf pairs and attendant males during the southern migration. These
whales appear to use sheltered bays to opportunistically rest during migration to the feeding grounds
including resting grounds in Twofold Bay. The proposed works would only have a limited overall impact
on Twofold Bay and impacts would mostly be confined to within 100 metres of the chip mill jetty.

e) disrupt the breeding cycle of an important population;

Cow-calf pairs and attendant males may enter Twofold Bay during their southern migration. The
proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly be
confined to within 100 metres of the chip mill jetty. Entrainment of plankton and thermal effluent
discharge is unlikely to affect the availability of the species food source.

f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline;

The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly
be confined to within 100 metres of the chip mill jetty.

g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat;

The proposed activity has the potential to introduce invasive marine species though the use of potentially
contaminated boats and barges. None of the current introduced species would compete with the



humpback whale’s life cycle or food source. Appropriate mitigation measures have been put in place to
reduce the potential for the introduction of marine pests.

h) introduce disease that may cause the species to decline; or

The works should not introduce disease that may cause the humpback whale if present in the study area
to decline.

i) interfere substantially with the recovery of the species.
A recovery plan has been prepared for this species (DEH 2005). The objectives of the plan are:

e the recovery of populations of humpback whales utilising Australian waters so that the species
can be considered secure in the wild;

e a distribution of humpback whales utilising Australian waters that is similar to the pre-
exploitation distribution of the species; and

e to maintain the protection of humpback whales from human threats.

Given the limited area of Twofold Bay that would be impacted by the proposed works it is unlikely to
interfere with the recovery of the humpback whale if present. The objectives of the recovery plan would
not be compromised as a result of the proposal.

Conclusion
It is unlikely that the works would result in a significant impact on the humpback whale, or its habitat.

Based on this assessment a referral under the Environment Protection and Biodiversity Conservation Act
1999 is not required.

Green Turtle
a) lead to a long-term decrease in the size of an important population of a species;

This species is widely distributed in tropical and sub-tropical seas. Usually found in tropical waters
around Australia but also occurs in coastal waters of NSW, where it is generally seen on the north or
central coast, with occasional records from the south coast. The green turtle is an ocean-dwelling species
spending most of its life at sea. Carnivorous when young but as adults they feed only on marine plant
material. Eggs are laid in holes dug in beaches throughout their range.

The species if it occurs at the proposal site would likely be a vagrant and it is unlikely that a viable
population would occur in the area. Collisions with boats during construction could occur though it is
highly unlikely. Low inflow velocities at the intake pipe would not affect the species from impingement.

b) reduce the area of occupancy of an important population;

The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly
be confined to within 100 metres of the chip mill jetty. There would be no reduction in the area of
occupancy of a population.

¢) fragment an existing important population into two or more populations;

No population of green turtles currently occur within Twofold Bay. The proposed works would only have
a limited overall impact on Twofold Bay and impacts would mostly be confined to within 100 metres of
the chip mill jetty.

d) adversely affect habitat critical to the survival of a species;



The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly
be confined to within 100 metres of the chip mill jetty. The thermal plume is unlikely to reach the
shoreline.

e) disrupt the breeding cycle of an important population;

The green turtle currently doesn’t breed in southern NSW and therefore the breeding cycle would not be
disrupted as a result of the proposal.

f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline;

The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly
be confined to within 100 metres of the chip mill jetty. The proposal would not modify, destroy, remove
or isolate habitat.

g) result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species’ habitat;

The proposed activity has the potential to introduce invasive marine species through the use of
potentially contaminated boats and barges. None of the current introduced species would compete with
the green turtle’s life cycle. Appropriate mitigation measures have been put in place to reduce the
potential for the introduction of marine pests.

h) introduce disease that may cause the species to decline; or

The works should not introduce disease that may cause the green turtle if present in the study area to
decline.

i) interfere substantially with the recovery of the species.

A viable population of the species is unlikely to occur at the proposal site with any individuals occurring
within Twofold Bay likely to be vagrants. Potential threats to the species include boat collisions.
Management measures have been put in place to limit this potential construction impact.

Conclusion
It is unlikely that the works would result in a significant impact on the green turtle, or its habitat.

Based on this assessment a referral under the Environment Protection and Biodiversity Conservation Act
1999 is not required.



An action is likely to have a significant impact on an endangered species if there is a real chance or
possibility that it will:

Southern right whale

(a) lead to a long-term decrease in the size of a population;

The southern right whale occurs in temperate and subpolar waters of the Southern Hemisphere, with a
circumpolar distribution between about 200 S and 550 S with some records further south to 630 S. They
migrate between summer feeding grounds in Antarctica and winter breeding grounds around the coasts
of southern Australia, New Zealand, South Africa and South America. They feed in the open ocean in
summer. Individuals move inshore in winter for calving and mating. Calving females and females with
young usually remain very close to the coast, particularly in the 5-10 m watermark. They feed on krill and
copepods by filtering water through their baleen (plates of keratin that hang inside their upper-jaw).
They have been observed within Twofold Bay.

Highest potential construction impacts to these marine mammals would occur as a result of accidental
collisions with boats and/or underwater construction noise. Mitigation measures have been put in place
so that works are undertaken outside their migratory period. Operational impacts would be highly
localised around the inlet pipe and the outlet pipe and it is not anticipated that the impacts of
entrainment and thermal effluent would adversely affect the species food source.

(b) reduce the area of occupancy of the species;

The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly
be confined to within 100 metres of the chip mill jetty. There would be no reduction in the area of
occupancy of a population.

(c) fragment an existing population into two or more populations;

The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly
be confined to within 100 metres of the chip mill jetty. No barriers would be created that would result
in the fragmentation of a population of this highly mobile species.

(d) adversely affect habitat critical to the survival of a species;

Areas that have been used intermittently as calving areas or by small numbers of mothers with very
young calves include Eden. The proposed works would only have a limited overall impact on Twofold
Bay and impacts would mostly be confined to within 100 metres of the chip mill jetty. Therefore no
substantial impacts to habitat critical to this species is anticipated.

(e) disrupt the breeding cycle of a population;
Cow-calf pairs may enter Twofold Bay during their southern migration. The proposed works would only
have a limited overall impact on Twofold Bay and impacts would mostly be confined to within 100

metres of the chip mill jetty. Entrainment of plankton and thermal effluent discharge is unlikely to
affect the availability of the species food source.

(f) modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline;

The proposed works would only have a limited overall impact on Twofold Bay and impacts would mostly

be confined to within 100 metres of the chip mill jetty.

(g) result in invasive species that are harmful to a critically endangered or endangered species
becoming established in the endangered or critically endangered species’ habitat;



The proposed activity has the potential to introduce invasive marine species though the use of
potentially contaminated boats and barges. None of the current introduced species would compete
with the southern right whale’s life cycle. Appropriate mitigation measures have been put in place to
reduce the potential for the introduction of marine pests.

(h) introduce disease that may cause the species to decline; or

The works should not introduce disease that may cause the southern right whale if present in the study
area to decline.

(i) interfere with the recovery of the species.
A recovery plan has been prepared for this species (DEH 2005). The objectives of the plan are:

e the recovery of the southern right whale population utilising Australian waters so that the
population can be considered secure in the wild;

e a distribution of southern right whales utilising Australian waters that is similar to the pre-
exploitation distribution of the species; and

e to maintain the protection of southern right whales from human threats.

Given the limited area of Twofold Bay that would be impacted by the proposed works it is unlikely to
interfere with the recovery of the southern right whale if present. The objectives of the recovery plan
would not be compromised as a result of the proposal.

Conclusion
It is unlikely that the works would result in a significant impact on the southern right whale, or its habitat.

Based on this assessment a referral under the Environment Protection and Biodiversity Conservation Act
1999 is not required.



