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Disclaimer

This Aquatic Ecology Impact Assessment (Addendum Report) has been prepared for Byerwen Coal
Pty Ltd by AMEC Environment & Infrastructure Australia Pty Ltd (AMEC), based on assumptions as
identified throughout the text and upon information and data supplied by others.

The Report is to be read in the context of the methodology, procedures and techniques used, AMEC'’s
assumptions, and the circumstances and constraints under which the Report was written. The Report
is to be read as a whole, and sections or parts thereof should therefore not be read or relied upon out
of context.

AMEC has, in preparing the Report, followed methodology and procedures, and exercised due care
consistent with the intended level of accuracy, using its professional judgment and reasonable care.

Parts of the Report have been prepared or arranged by Byerwen Coal Pty Ltd or third party
contributors, as detailed in the document. While the contents of those parts have been generally
reviewed by AMEC for inclusion into the Report, they have not been fully audited or sought to be
verified by AMEC. AMEC is not in a position to, and does not, verify the accuracy or completeness of,
or adopt as its own, the information and data supplied by others and disclaims all liability, damages or
loss with respect to such information and data.

In respect of all parts of the Report, whether or not prepared by AMEC no express or implied
representation or warranty is made by AMEC or by any person acting for and/or on behalf of AMEC to
any third party that the contents of the Report are verified, accurate, suitably qualified, reasonable or
free from errors, omissions or other defects of any kind or nature. Third parties who rely upon the
Report do so at their own risk and AMEC disclaims all liability, damages or loss with respect to such
reliance.

AMEC disclaims any liability, damage and loss to Byerwen Coal Pty Ltd and to third parties in respect
of the publication, reference, quoting or distribution of the Report or any of its contents to and reliance
thereon by any third party.

This disclaimer must accompany every copy of this Report, which is an integral document and must
be read in its entirety.
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EXECUTIVE SUMMARY

Byerwen Coal Pty Ltd is currently in the process of obtaining statutory approvals
for the Byerwen Coal Project (the Project); the development of an integrated
multiple pit open-cut coal mine and associated infrastructure.

AMEC Environment and Infrastructure Australia Pty Ltd was commissioned to
undertake aquatic ecology investigations for inclusion in the Project’s
Environmental Impact Statement process, required to obtain state and Australian
government approvals and permits.

This report presents the results of an “early wet season survey” and has been
prepared as an addendum to (and should be read in conjunction with) the
previously submitted report Byerwen Coal Project Aquatic Ecology Impact
Assessment (AMEC 2012a) which included a “late wet season survey”.

Together these surveys and reports to address aquatic ecology study
requirements set out in the terms of reference for the Project, to provide a full
assessment and characterisation of aquatic ecosystems values within the Project
Area. A re-assessment of potential impacts and proposed mitigation measures
has been completed to ensure the environmental impact statement terms of
reference have been fully satisfied.

The results from this assessment highlighted the highly ephemeral nature of
aquatic ecosystems within the Project Area. Of the ten sites surveyed by AMEC
(2012a) only two supported surface water at the time of survey; one situated in
an ephemeral riverine wetland and one situated in a permanent lacustrine
wetland.

Water quality at the riverine wetland site surveyed displayed a higher degree of
seasonal variability than that observed at the lacustrine wetland. Water quality
parameters noted to exceed relevant guideline values during the early wet
season included electrical conductivity, dissolved oxygen, turbidity and several
nutrient parameters (nitrite + nitrate, ammonia, total nitrogen and total
phosphorus).

Seasonal variability in macrophyte diversity was observed at varying scales. The
total diversity observed throughout the Project Area was found to naturally
decline between late and early wet season surveys. Macrophyte diversity at
riverine wetlands fluctuated between a single and two species, with some sites
recording an increase and some recording a decrease, between late and early
wet seasons, respectively. Macrophyte diversity decreased notably at both of the
wetlands surveyed; an occurrence which strongly influenced the broad scale
patterns in diversity.

Aquatic macroinvertebrate communities inhabiting the lacustrine wetland
surveyed remained relatively stable between the late and early wet season, for
both edge and bed habitat. Due to the absence of genuinely formed bed habitat,
only edge habitat was sampled at the riverine wetland site surveyed during the
early wet season. A notable difference in this macroinvertebrate assemblage was
observed between the late and early wet season, including increases in key
metrics of stream health (taxa richness, SIGNAL2, the number of sensitive taxa
and AUSRIVAS O/E50 scores).

BYC002-ENV-RPT-0002
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Seasonal variability in fish assemblages was observed. Whilst the species
diversity during the early wet season survey was three at both sites/wetland
types, the combined late and early wet season data detected five species at the
lacustrine wetland and three at the riverine wetland. Notably, the purple-spotted
gudgeon (Mogurnda adspersa), which is listed as an Aquatic Conservation
Assessments (ACA) Priority species, was one of three species collected
exclusively during the late wet season survey. Conversely, the tilapia
(Orechromis lilneolatus), which is a listed noxious species, was collected
exclusively during the early wet season.

Other than a single (unidentifiable) turtle observed at a distance at the lacustrine
wetland, no other aquatic vertebrates (reptiles or mammals) were recorded
throughout the Project Area during either late or early wet season surveys.

No ‘Threatened Ecological Communities’, ‘Matters of National Environmental
Significance’ or ‘Endangered, ‘Vulnerable’, ‘Near Threatened’ flora or fauna
species were recorded throughout the Project Area during either late or early wet
season surveys. Four ‘Priority’ species (Mogurnda adspersa, Eleocharis dulcis,
Leersia hexandra and Marsilea drummondii) were recorded during the late wet
season survey. However, none of these were recorded during the early wet
season survey.

Overall, seasonal variation in aquatic indicators was assessed as being
characteristic of aquatic ecosystems within the Burdekin Basin; which is driven
by an intermittent hydrologic regime. Similarly, the aquatic species recorded
throughout the Project Area are generally considered to be tolerant of variable,
and occasionally ‘poor’, water quality; such as would naturally occur in
ephemeral and intermittent aquatic ecosystems.

Based on the results of this survey, the description of potential impacts and
associated mitigation measures completed by AMEC (2012a) is considered to
remain applicable. No amendment to account for the seasonal variability
described by this assessment is proposed.

BYC002-ENV-RPT-0002
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DEFINITIONS AND ABBREVIATIONS

The definitions and abbreviations in Table 2.1 and Table 2.2, respectively, apply

to this document.

Table 2.1

Definitions

Term

Definition

Early wet season

From October to December, when flow has been established for at least four
weeks.

Ecological
community

An assemblage of species occupying in a particular area.

EPBC Act
conservation
status

Under the EPBC Act, listed threatened species and ecological communities
are assigned a conservation status of either ‘Extinct in the Wild’, ‘Critically
Endangered’, ‘Endangered’ or ‘Vulnerable’. Definitions for these terms
under the EPBC Act are as follows:

e Extinct in the Wild:

- Itis known only to survive in cultivation, in captivity, or as a
naturalized population well outside its past range

- It has not been recorded in its known and/or expected habitat, at
appropriate seasons, anywhere in its past range, despite exhaustive
surveys over a time frame appropriate to its life cycle and form.

e Critically Endangered:

- ltis facing an extremely high risk of extinction in the wild in the
immediate future, as determined in accordance with the prescribed
criteria.

e Endangered:
- ltis not Critically Endangered

- ltis facing a very high risk of extinction in the wild in the near future,
as determined in accordance with the prescribed criteria.

e Vulnerable:
- ltis not Critically Endangered or Endangered

- ltis facing a high risk of extinction in the wild in the medium-term
future, as determined in accordance with the prescribed criteria.

Habitat

An area or areas, permanently, periodically, or occasionally occupied by a
species, population, or ecological community, including any and all biotic
and abiotic features of the area or areas occupied.

Late wet season

From May to July, when watercourses are in a state of recessional base
flow, i.e., without significant flood peaks.

Matters of
Environmental
Significance
(MNES)

Matters protected under the EPBC Act including, world heritage properties,
national heritage properties, wetlands of international importance, listed
threatened species and ecological communities, migratory species,
Commonwealth marine species, the Great Barrier Reef Marine Park, and
nuclear actions (including uranium mines).

Migratory species

Species listed as ‘Migratory’ under the EPBC Act. Migratory species are
those animals that migrate to Australia and its external territories, or, pass
through or over Australian waters during their annual migrations. All species
on the list of migratory species are matters of national environmental
significance under the EPBC Act.

BYC002-ENV-RPT-0002
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Term

Definition

NC Act
conservation
status

Under the NC Act (and the subordinate Nature Conservation (Wildlife)
Regulation (Qld) 2006), protected species are assigned a conservation
status of either ‘Extinct in the wild’, ‘Endangered’, ‘Vulnerable’, ‘Near
Threatened’, or ‘Least Concern’. Definitions of these terms under the NC
Act are as follows:

e Extinct in the Wild:

- There have been thorough searches conducted for the wildlife, and
the wildlife has not been seen in the wild over a period of time
appropriate for the life cycle or form of the wildlife.

e Endangered:

- There have not been thorough searches conducted for the wildlife,
and the wildlife has not been seen in the wild over a period that is
appropriate for the life cycle or form of the wildlife, or

- The habitat, or distribution of the wildlife has been reduced to an
extent that the wildlife may be in danger of extinction, or

- The population size of the wildlife has declined, or is likely to decline,
to an extent that the wildlife may be in danger of extinction, or

- The survival of the wildlife in the wild is unlikely if threatening
processes continue.

e Vulnerable:
- Its population is decreasing because of threatening processes, or

- Its population has been seriously depleted and its protection is not
secured, or

- Its population, while abundant, is at risk because of threatening
processes, or

- Its population is low, localised, or depends on limited habitat that is at
risk because of threatening processes.

e Near Threatened:

- The population size or distribution of the wildlife is small and may
become smaller, or

- The population size of the wildlife has declined, or is likely to decline,
at a rate higher than the usual rate for population changes for the
wildlife, or

- The survival of the wildlife in the wild is affected to an extent that the
wildlife is in danger of becoming vulnerable.

e |east Concern:

- The wildlife is common, or abundant, and is likely to survive in the
wild.

Native wildlife may be prescribed as Least Concern wildlife even if:
¢ The wildlife is the subject of a threatening process; or
e The population size or distribution of the wildlife has declined; or

e There is insufficient information about the wildlife to conclude whether
the wildlife is common or abundant or likely to survive in the wild.

BYC002-ENV-RPT-0002
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Term

Definition

Priority species

Either:

e Species listed as ‘Critical Priority’, ‘High Priority’, or ‘Medium Priority’
under the Back on Track Actions for Biodiversity in the Burdekin Natural
Resource Management Plan (DERM, 2010), or

e Species listed under the Aquatic Conservation Assessments, Using
AquaBAMM, for the riverine wetlands of the Great Barrier Reef
catchment: Burdekin region (Inglis and Howell 2009a).

e Species listed under the Aquatic Conservation Assessments, Using
AquaBAMM, for the non-riverine wetlands of the Great Barrier Reef
catchment: Burdekin region (Inglis and Howell 2009b).

Vulnerable Listing category as defined under the EPBC Act and/or NC Act. Refer to
definitions of ‘EPBC Act conservation status’ and ‘NC Act conservation
status’ for meaning of ‘Vulnerable’ under these Acts.

Table 2.2 Abbreviations

Abbreviation | Meaning

ACA Aquatic Conservation Assessment

ARMCANZ Agriculture and Resource Management Council of Australia and New Zealand

ANZECC Australian and New Zealand Environment Conservation Council

ATP adenosine triphosphate

AUSRIVAS Australian River Assessment System

CoC Chain of Custody

DEHP Queensland Department of Environment and Heritage Protection

DERM Queensland Department of Environment and Resource Management

DIWA Directory of Important Wetlands Australia

DNRM Queensland Department of Natural Resources and Mines

DO Dissolved oxygen

DSEWPaC Commonwealth Department of Sustainability, Environment, Water, Population and

Communities

EC Electrical conductivity

EIS Environmental Impact Statement

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Australian

Government)

EPT Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddis flies)

EVNT ‘Endangered, Vulnerable or Near Threatened’ under the NC Act or ‘Critically

ig;ﬂangered, Endangered, Vulnerable or Conservation Dependent’ under the EPBC

GDE Groundwater dependant ecosystem

HES High Ecological Significance

MLA Mining Lease Application

MNES Matters of National Environmental Significance

NATA National Association of Testing Authorities

NC Act Nature Conservation Act 1992 (Queensland)

NR Not Recorded

BYC002-ENV-RPT-0002
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Abbreviation | Meaning

QWQG Queensland Water Quality Guidelines

SIGNAL Stream Invertebrate Grade Number Average Level
sp. Species (singular)

spp. Species (plural)

TKN Total Kjeldahl Nitrogen

TN Total Nitrogen

ToR Terms of Reference

TP Total Phosphorus

TSSC Threatened Species Scientific Committee

BYERWEN COAL EIS_ AQUATIC ECOLOGY_ADDENDUM 20130902.D0CX
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3.1

3.2

INTRODUCTION

Byerwen Coal Pty Ltd (Byerwen Coal) is currently in the process of obtaining
statutory approvals for the Byerwen Coal Project (the Project); the development
of an integrated multiple pit open-cut coal mine and associated infrastructure.

In March 2012, AMEC Environment & Infrastructure Australia Pty Ltd (AMEC)
was commissioned to undertake aquatic ecology studies for inclusion in an
Environmental Impact Statement (EIS).

In December 2012, AMEC provided Byerwen Coal Pty Ltd with the Byerwen Coal
Project Aquatic Ecology Impact Assessment (AMEC 2012a) report for inclusion
in the EIS. That report provided the results of a “late wet season survey”
undertaken in May 2012 and an assessment of impacts to aquatic ecosystems
associated with the Project, as well as proposed mitigation measures to eliminate
or ameliorate the described impacts.

To address the requirements of the EIS Terms of Reference (ToR) for the
Project, an additional field survey was undertaken during the “early wet season”
to characterise seasonal variation of aquatic ecosystems within the Project Area.
This report presents the results of the early wet season survey and describes
seasonal variation that occurs within the Project Area.

PURPOSE

This report has been prepared as an accompaniment to, and should be read in
conjunction with, AMEC (2012a).

The overall objectives of this assessment were to:

a. Characterise seasonal variability of aquatic ecosystems potentially
impacted by the Project;

b. Re-assess the potential impacts completed by AMEC (2012a), to asses
that the description adequately encapsulates seasonal variability in
relevant aquatic ecosystems;

c. Re-assess the recommended mitigation measures proposed by AMEC
(2012a), to assess that the mitigation measures proposed to either
eliminate or ameliorate potential impacts as far as possible.

SCOPE OF WORKS

This assessment specifically addresses Section 3.3.4, Aquatic Biology, of the
ToR for the EIS. Table 3.1 lists these ToR requirements and references the
relevant sections of this report where the requirements are addressed. Although
not listed, this assessment also considers general requirements under Sections
3, 3.3, 3.3.1 and 3.4 of the ToR.

BYC002-ENV-RPT-0002
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Table 3.1

Project Terms of Reference (ToR)

Terms of Reference - Section 3.3.4

Reference in this Report or
Other Documents

Description of Environmental Values

The aquatic flora and fauna occurring in the areas affected by the proposal should be
described, noting the patterns and distribution in the waterways and any associated
wetlands. The description of the flora and fauna present or likely to be present in the area
should include (where applicable):

Fish species, mammals, reptiles, amphibians,
crustaceans and aquatic invertebrates occurring in
the waterways within the affected area and any
associated wetlands

Sections 7.2 and 7.5.

Amphibians are discussed in
AMEC (2012b).

Any rare or threatened marine species

Not applicable

A description of the habitat requirements and the
sensitivity of aquatic species to changes in flow
regime, water levels and water quality in the Project
Area

AMEC (2012a)

e Aquatic plants including native and exotic/weed | Section 7.4
species
e Aquatic and benthic substrate Section 7.2.5

Habitat downstream of the Project or, potentially
impacted due to currents in associated lacustrine
(living in or growing in lakes) and marine
environments

AMEC (2012a)

Aquatic substrate and stream type, including, extent
of tidal influence and common levels such as highest
astronomical tide and mean high water springs.

Section 7.2.5 and AMEC
(2012a)

Potential Impacts and Mitigation Measures

Discuss the potential impacts of the Project on the aquatic ecosystems and describe
proposed mitigation actions, including:

Details of proposed stream diversions, causeway
construction and crossing facilities, stockpiled
material and other impediments that would restrict
free movement of aquatic fauna

AMEC (2012a)

Measures to avoid fish spawning periods, such as
seasonal construction of waterway crossings, and
measures to facilitate fish movements through water
crossings

AMEC (2012a)

Details of alternatives to waterway crossings where
possible

AMEC (2012a)

Offsets proposed for unavoidable, permanent loss of
fisheries habitat

AMEC (2012¢)

A description of methods to minimise the potential for
the introduction and/or spread of weed species or
plant disease

AMEC (2012a).

Details of monitoring of aquatic biology health,
productivity and biodiversity in areas subject to direct
discharge

AMEC (2012a)

BYC002-ENV-RPT-0002
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Terms of Reference - Section 3.3.4

Reference in this Report or
Other Documents

Address any actions of the Project of likely impacts
that require an authority under the relevant
legislation including the NC Act and/or the Fisheries
Act 1994 (Fisheries Act). Outline how these
measures will be implemented in the overall
Environmental Management Plan for the Project.

AMEC (2012a)

BYC002-ENV-RPT-0002
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4.2

BACKGROUND

PROJECT DESCRIPTION

A description of the Project is presented in AMEC (2012a). No change to the
Project description of relevance to this assessment, has occurred since the
submission of AMEC (2012a) in December, 2012.

PROJECT AREA AND PROJECT FOOTPRINT

For the purpose of this assessment, the Project area is defined by the
boundaries of the following Mining Lease Application (MLA) areas:

e MLA 10355
e MLA 10356
e MLA 10357
e MLA 70434
e MLA 70435
e MLA 70436.

A map of the Project area is presented in Figure 4.1.

The Project Area is situated within the Burdekin Basin. The northern section and
most of the central sections of the Project Area are within the Bowen River sub-
basin and are drained by Plum Creek, Kangaroo Creek, Rosella Creek and their
respective tributaries. The southern section of the Project Area falls within the
Suttor River sub-basin and is drained by the Suttor River, Suttor Creek and its
tributaries.

The Project disturbance footprint is shown in Figure 4.2. Approximately 36.2 km
of riverine wetlands (natural streams, watercourses and drainage lines; as
defined by the Department of Environment and Heritage Protection (DEHP)
(formerly Department of Environment and Resource Management [DERM])
(DERM 2012a) and approximately 5.8 ha of lacustrine wetlands (e.g. lakes; as
defined by DERM 2012a) will be directly impacted. Five drainage diversions will
be required; four diversions in the Suttor River catchment and one in the
Kangaroo Creek catchment.

BYC002-ENV-RPT-0002
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