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Definitions

Term

Description

Construction footprint

The area that would be directly affected by construction. It includes the location of
proposal infrastructure, the area that would be directly disturbed by the movement of
construction plant and machinery, and the location of the storage areas/compounds
sites etc, that would be used to construct that infrastructure.

Impact assessment
area

A 2 km wide corridor around the preliminary alignment, which encloses project
infrastructure and the construction footprint. The Impact assessment area is the focus
of the impact assessment for the aquatic ecology and surface water disciplines. This
comprises the areas where the rail corridor intersects with waterways or other locations
with aquatic ecology or surface water values, and adjacent areas which may be
affected by the Project, including those located downstream of the rail alignment.

Rail alignment

The exact positioning of the track, accurately defined both horizontally and vertically,
along which the rail vehicles operate.

Rail corridor

The corridor within which the rail tracks and associated infrastructure are located.

Watercourse

A watercourse is defined in the Water Act 2000 as a river, creek or other
stream which includes a stream in the form of an anabranch or a tributary
where water flows either permanently or intermittently, regardless of flow
frequency. In this report, reference to a ‘watercourse’ is generally made in
relation to the management of water resources, consistent with the purpose of
the Water Act 2000.

Waterway

A waterway is defined in the Fisheries Act 1994 as a river, creek, stream,
watercourse or inlet of the sea, including both permanent and ephemeral
waterways, and drainage features. Waterways providing for fish passage are a
Matter of State Environmental Significance, and works within a waterway may
require a development application or must achieve compliance with accepted
development requirements. Waterways are generally more widespread than
defined watercourses, and are more relevant to the assessment of aquatic
ecology values. Therefore, in addition to its statutory meaning under the
Fisheries Act 1994, ‘waterway’ has been adopted in this report as the primary
term when referring to aquatic ecology habitats (e.g. rivers, creeks and
streams) of the impact assessment area.
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Executive Summary

This technical report has been prepared to document aquatic ecology and surface water quality
investigations for the Border to Gowrie section of Inland Rail (the Project).

The assessment involved a desktop review of existing information, three aquatic ecology field surveys in
June 2018, November 2018 and May 2019, and four surface water field surveys in June 2018, November
2018, February 2019 and April 2019. Additional water quality data were collected at five sites in May
2019, to assist with the interpretation of macroinvertebrate data.

Between 31 and 35 sampling sites were assessed on each field trip, depending on land access
arrangements. Many of the ephemeral waterways in the region were dry at the time of sampling, including
at times following recent rainfall. In such instances, a habitat assessment was completed, and sampling
of water quality and aquatic values occurred at larger waterways nearby. Between 14 and 18 sites had
sufficient water during each field trip to collect samples for the analysis of water quality.

Field studies involved the assessment of surface water quality (physico-chemical, nutrients, chlorophyll a
and dissolved metals), a physical habitat assessment, macroinvertebrate sampling per Queensland
AusRIiVAS protocols and targeted fish surveys. Potential impacts of the Project were assessed by
implementing a qualitative significance assessment, based on the sensitivity of environmental receptors
to Project impacts and the expected magnitude of environmental impacts.

A number of protected species are known or have the potential to occur in the impact assessment area.
This includes the sedge Fimbristylis vagans (potential to occur), and the Platypus (known to occur), which
are listed as Vulnerable and Special Least Concern respectively under the Nature Conservation Act 1992
(Qld). The Murray Cod, which is listed as Vulnerable under the Environment Protection and Biodiversity
Conservation Act 1999 (Cth), was confirmed to be present during the field assessments within both the
Macintyre River and Macintyre Brook. The Agassiz’'s Glassfish was also confirmed to be present in the
Macintyre River, with the western (i.e. Murray-Darling Basin) populations of this species listed as
endangered under the NSW Fisheries Management Act 1994. Other listed flora and fauna species have
been determined as unlikely to occur in the impact assessment area, including Silver Perch and Bell's
Turtle for which there is no suitable habitat present within the impact assessment area.

Some mapped wetlands and groundwater dependent ecosystems occur throughout the impact
assessment area, adjacent to the proposed rail alignment. Waterways to be intersected by the rail
alignment are mostly ephemeral and were assessed to be in fair condition overall. Other land uses in the
region, particularly agriculture, are likely to have resulted in some degradation of surface water quality
and aquatic ecology values in local waterways.

The impact assessment identified that the sensitivity of aquatic ecology and surface water quality values
to impacts from the Project ranged from negligible to moderate in scale, following the application of
mitigation measures. The highest sensitivities (moderate) were associated with:

e Invasion of aquatic habitats by weed and pest species during the construction phase
e Declines in water and sediment quality from bank erosion, and the runoff of sediments and
contaminants into waterways during the construction phase.

However, these risks can be effectively managed through a range of design features (e.g. bridges
spanning waterways in preference to culverts) and through the development and implementation of

© ECO LOGICAL AUSTRALIA PTY LTD 10
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detailed environmental management plans during detail design, pre-construction, construction and
operation phases of the Project.

There is limited potential for cumulative impacts from other projects in the region that either currently exist
or are planned in the future. Cumulative impacts were assessed to be limited to construction and operation
phase activities that may influence water quality and aquatic ecology values downstream of the Project.

© ECO LOGICAL AUSTRALIA PTY LTD 11
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1 Introduction

1.1 Background

The Australian Rail Track Corporation (ARTC) proposes to transform the way freight is moved around the
country through construction of the Inland Rail project. The Inland Rail project will augment the existing
national freight network between Melbourne and Brisbane via regional Victoria, New South Wales (NSW)
and Queensland (QLD). The new rail line will be the largest freight rail infrastructure project in Australia,
with a proposed corridor length of 1,700 km.

The Project is 216.2 km in length and extends from the NSW/QLD border at Kurumbul, approximately 18
km south east of Goondiwindi, to Gowrie, west of Toowoomba, in Queensland.

For a full project description, reference should be made to Chapter 5: Project description in the Border to
Gowrie Project draft Environmental Impact Statement (EIS).

1.2 Objectives and scope of works

The objectives of the aquatic ecology and surface water study were to contribute to the draft EIS by:

¢ Conducting an assessment of the existing environmental values of the impact assessment area
in relation to aquatic ecology and surface water quality values

e Assessing the potential impacts of the Project on these values

e Detailing mitigation measures to avoid or reduce impacts

e Outlining monitoring requirements that are relevant to the management of aquatic ecology and
surface water quality values.

Eco Logical Australia (ELA) was engaged by Future Freight Joint Venture (FFJV) to conduct the following
scope of works to achieve the objectives of the study:

e Conduct three surveys of aquatic ecology values at selected sites along the rail corridor. Surveys
were to include physical habitat assessment for the first field trip, with subsequent aquatic ecology
surveys to include assessment of macroinvertebrates and fish

e Conduct four surveys of surface water values at selected sites along the rail corridor, with two
surveys occurring at the same time as aquatic ecology surveys. Water quality assessments were
to include assessment of a dissolved metals suite (eight metals), pH, total suspended solids,
turbidity, speciated nitrogens (ammonia, nitrate, nitrite, organic nitrogen, oxidised nitrogen, total
kjeldahl nitrogen, total nitrogen), total phosphorus, chlorophyll a, reactive phosphorus, polycyclic
aromatic hydrocarbons (PAHS), electrical conductivity and salinity.

e Conduct an impact assessment to address the Terms of reference for an environmental impact
statement: Inland Rail — Border to Gowrie project (ToR, November 2018; DSDMIP 2018).

Environmental studies of aquatic ecology and surface water and the associated impact assessments were
conducted in accordance with the following:

e The ToR for the Project

e The AusRivAS Physical Assessment Protocol for the Assessment of Freshwater Streams
(Parsons et al. 2002)

e ANZECC (2000) Water Quality Guidelines, which were updated during the assessment (ANZECC
2018)

© ECO LOGICAL AUSTRALIA PTY LTD 12
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e Queensland Water Quality Guidelines (DEHP 2013)
e Water Quality Monitoring and Sampling Manual (DES 2018a)
e Survey Guidelines for Australia’s threatened fish (SEWPAC 2011).

1.3 Terms of reference

Sections of the ToR relevant to the assessment of aquatic ecology and surface water values are
summarised in Table 1, along with notes on where these requirements are addressed in this report.

Table 1 Summary of ToR relevant to aquatic ecology and surface water (Coordinator General, 2018)

Where
ToR . L
. Summary of requirement addressed in this
Section
report
. . " Section 2.1, 2.2
11.26 Addresses listed threatened species and communities and 4.4
, o , , Section 4.4,
11.29 List of potential listed threatened species and their status .
Appendix B
11.45 Descrlbes_potentlal impacts of in stream works on hydrology and Section 5.1
water quality
Addresses how water quality would be monitored and how impacts on .
11.47  howwater gualy would be moni WimP Section 5.2
water quality are to be avoided/minimised
Describes appropriate management and mitigation strategies which .
11.48 . ! . ppropri .g . Hgat . gies w I Section 5.2
include discharge of contaminants and sediments during construction
Propose suitable measures to avoid or mitigate impacts of stream
11.50 works on water quality and the stabilisation/rehabilitation of any | Section 5.2
works.
1154 Addresses local impacts to alterations of riparian vegetation, bank | Section 5.1 and
' and channel morphology and groundwater dependent ecosystems 5.2
Identifies and describes matters of state environmental significance,
11.94 state, ecological areas, regionally significant biodiversity and natural | Section 4.2, 4.3,
' environmental values or terrestrial and aquatic ecology likely to be | 4.4 and 4.5
impacted
Describes likely impacts on biodiversity and natural environmental
11.95 values of affected areas arising from construction and operation of | Section 5.1
project
Describes any proposed measures to avoid, minimise or mitigate ,
11.96 L v prop g Section 5.2
potential impacts on natural values, and enhance these values
11.97 Addresses requirement for construction of fauna movement corridors | Section 5.2 and
' with regard particularly to waterway barriers to fish movement 5.3
11.100 Addresses the need and suitability to provide fauna passage between | Section 5.2 and
' habitat fragmented by rail. 5.3
Identifies current distribution of animal pests and weeds on the .
11.102 mes cu ISHIDUA mal P W Section 4.4
proposed alignment.
Surveys of animal pests and weeds should be undertaken in those
areas identified during the desktop assessment as containing listed .
11.103 ! " uring P inihg Section 4.2

flora, fauna or ecological communities of national or state

environmental significance
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Where
ToR . . .
. Summary of requirement addressed in this
Section
report
Addresses the impact that the Project’s construction and operation
11.104 will have on the spread of pest animals, weed species and disease | Section 4.2; 5.1
along the proposed alignment and surrounding lands
Addresses proposed measures to control and limit spread to pests, | Section 5.2 and
11.105 .
weeds and disease 5.3
Describe the existing noise and vibration environment that may be .
11.117 ngn ! Y P€ | section 5.1
affected by the Project in the context of the environmental values.
Describes noise and vibration emissions (including fugitive sources .
11.120 . . ( o g ug . ) Section 5.1
that may occur during construction, commissioning and operation.
Discusses the Project components likely to present an impact on
11.122 noise and vibration for the construction and operation phases of the | Section 5.1
Project
Describe how the proposed project would be managed to be .
. . Prop . : J d Section 5.2 and
11.124. consistent with best practice environmental management for the 53
activity )
Describe strategies and methods to be used to prevent, manage or
remediate any land contamination resulting from the Project, includin _
11.153 any 9 TOIECE INCIUAING | 5o vtion 5.2
but not limited to the management of any acid generation or
management of chemicals and fuels to prevent spills or leaks.

1.4 Overview of the Project

The Project includes the establishment of 216.2 km of new single track railway, consisting of 7.0 km of
standard gauge rail (1,435 mm) and 209.2 km of dual gauge rail (standard (1,435 mm) and narrow (1,067
mm) gauge).

The 7.0 km of standard gauge rail is a continuation of track from the North Star to NSW/QLD Border
project and extends from the NSW/QLD border to the tie-in point with the South Western Line at Kurumbul.
The remainder of railway for the Project will be dual standard/narrow gauge to enable interoperability with
the existing Queensland Rail network.

The Project is located in the local government areas of Goondiwindi and Toowoomba regional councils.
The Project will ultimately accommodate trains up to 3,600 m long, but initially will be constructed for
1,800 m long train sets.

The Project commences at the NSW/QLD border, the median line of the Macintyre River, approximately
18 km to the south east of Goondiwindi near Kurumbul. From this crossing point the alignment heads in
a northerly direction for approximately 6 km before joining the Queensland Rail South Western Line to
the east of Kildonan. The South Western Line is followed through Yelarbon towards Inglewood before
turning off and becoming a greenfield alignment near Whetstone. The alignment skirts the hills to the west
of Inglewood and then follows a new corridor that is approximately parallel with Inglewood-Millmerran
Road, until joining the Millmerran Branch Line between Millmerran and Yandilla.
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The Millmerran Branch Line is disused in parts due to the 2011 flood impacts, however the line is regarded
as operational. The Millmerran Branch Line crosses the Condamine River floodplain and associated
watercourses and waterways. The alignment continues via Pampas and Brookstead and deviates to the
north and around Pittsworth, following the northern side of the Gore Highway. The alignment follows the
intent of this existing rail corridor through to Southbrook, although geometric constraints prevent it from
remaining within the corridor.

From Southbrook the alignment is greenfield once again and traverses to the west of Toowoomba
Wellcamp Airport. The alignment passes to the west of Gowrie Mountain and crosses the Warrego
Highway before termination between Leeson Road and Draper Road, on the southern outskirts of
Kingsthorpe.

A broad 2 km wide impact assessment area was identified, within which lies the rail corridor including rail
tracks and associated infrastructure (Figure 1). The focus of the assessment for aquatic ecology and
surface water is those parts of the rail corridor that intersect with watercourses, waterways or other aquatic
ecology or surface water values, hereafter referred to as the impact assessment area. The impact
assessment area comprises those aspects of the aquatic environment that may be directly impacted by
the Project, and adjacent areas that may be subject to indirect impacts. While the distance over which
indirect impacts may occur is variable, the impact assessment area is defined as the area located within
a 2 km buffer from the proposed rail alignment.

© ECO LOGICAL AUSTRALIA PTY LTD 15



Fig 11 Border to Gowrie rail corridor andlimpact assessment area
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2 Legislation and guidelines

This section provides an overview of legislation and guidelines that are relevant to the assessment of
aquatic ecology and surface water.

21 Commonwealth legislation

2.1.1 Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (Cth; EPBC Act) is the key piece of
Commonwealth environmental protection legislation. The EPBC Act provides a legal framework to protect
and manage nationally and internationally important flora, fauna, ecological communities and heritage
places — defined in the EPBC Act as Matters of National Environmental Significance (MNES).

The EPBC Act requires that proposals, or actions, that have the potential to significantly impact on MNES
or the environment of Commonwealth land be referred to the Australian Minister for the Environment.

The Project was referred to the Minister for the Environment on 16 February 2018 and was subsequently
deemed to be a controlled action due to potentially significant impacts on listed threatened species and
communities (Section 18 and 18A of the EPBC Act).

2.1.2 Water Act 2007

The Water Act 2007 (Cth) provides the legislative framework for ensuring that Murray Darling Basin
(Australia’s largest water resource) is managed in accordance with Australia’'s national interests.
Watercourses of the impact assessment area are located within the Murray Darling Basin and are subject
to the Murray Darling Basin Plan — a strategic plan for the integrated and sustainable management of
water resources in the Murray Darling Basin. The Queensland Government has prepared Healthy Waters
Management Plans to meet accreditation requirements under the Commonwealth Water Act 2007 — Basin
Plan 2012 (Commonwealth of Australia 2012).

The Act recognises that Australian states in which the Murray Darling Basin is located continue to manage
water resources within their jurisdictions. The Act:

e Establishes the Murray Darling Basin Authority with the functions and powers, including
enforcement powers, needed to ensure that Basin water resources are managed in an integrated
and sustainable way

e Establishes a Commonwealth Environmental Water Holder to manage the Commonwealth's
environmental water to protect and restore the environmental assets of the Murray Darling Basin,
and outside the Basin where the Commonwealth owns water

e Provides the Australian Competition and Consumer Commission with a key role in developing
and enforcing water charge and water market rules along the lines agreed in the National Water
Initiative

e Gives the Bureau of Meteorology water information functions that are in addition to its existing
functions under the Meteorology Act 1955

e Gives the Productivity Commission a role in reporting on the effectiveness of the implementation
of the Murray-Darling Basin Plan and water resource plans and the progress towards achieving
the objectives and outcomes of the National Water Initiative.
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The Project spans three catchments (Figure 2). Between the NSW/QLD border and Gowrie, the Project
is located within the Macintyre River catchment and from Yelarbon to Millwood the Project is located in
the Macintyre Brook catchment of the Queensland Border Rivers drainage basin. North of Millwood the
Project is located within the Condamine River catchment of the Balonne-Condamine drainage basin. Both
the Queensland Border Rivers and Balonne-Condamine drainage basins are situated within the Murray
Darling Basin.

2.2 Queensland legislation

2.2.1 Planning Act 2016

The purpose of the Planning Act 2016 (QId) is to provide an efficient, effective, transparent, integrated,
coordinated and accountable system of land use planning, development assessment and dispute
resolution to facilitate the achievement of ecological sustainability. The Project will be likely to trigger
approval requirements for some aspects of development under the Planning Act 2016, following
completion of the EIS.

2.2.2 Environmental Protection Act 1994

The objective of the Environmental Protection Act 1994 (Qld; EP Act) is to protect Queensland’s
environment by promoting ecologically sustainable development. The EP Act has been designed to
achieve its objective by setting out a program for the identification and protection of environmental values
and through a range of regulatory tools. The EP Act outlines a ‘general environmental duty’, which
specifies that persons must not carry out an activity that causes, or is likely to cause, environmental harm,
unless the person takes all reasonable and practical measures to prevent or minimise the harm.

The quality of Queensland waters is protected under the Environmental Protection (Water and Wetland
Biodiversity) Policy 2019 (EPP Water and Wetland Biodiversity), which is a subordinate instrument to the
EP Act. Environmental values and water quality objectives are being progressively determined for areas
of Queensland under the EPP Water and Wetland Biodiversity. Healthy Waters Management Plans were
published for the impact assessment area in 2019, specifying environmental values and water quality
objectives for several water quality zones (see Section 4.1).

Post-EIS approvals may involve Environmentally Relevant Activities and will be regulated under the EP
Act.

2.2.3 Water Act 2000

The Water Act 2000 (QId) (Water Act) provides the framework to deliver sustainable water planning,
allocation management and supply processes to ensure security of water resources in Queensland.
Water suppliers are the primary focus of the Water Act through the administration of the Water Regulation
2016. The Project involves works within watercourses that are defined under the Water Act, and may
require a Riverine Protection Permit to excavate, place fill or disturb native vegetation in a watercourse.

2.2.4 Vegetation Management Act 1999
The Vegetation Management Act 1999 (QId) (VM Act) regulates and manages the process and impacts
of native vegetation clearance, including riparian vegetation fringing watercourses. The objectives of the
VM Act include conservation of remnant regional ecosystems, prevention of the loss of biodiversity,
maintenance of ecological processes, and conservation of vegetation in areas of high nature conservation
value or lands vulnerable to land degradation.

Generally, clearing of relevant remnant or regulated regrowth vegetation requires a development approval
under the Planning Act 2016, subject to a number of exemptions, including for Government supported
transport infrastructure.
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2.2.5 Nature Conservation Act 1992

The object of the Nature Conservation Act 1992 (QIld) (NC Act) is to conserve nature through an integrated
and comprehensive conservation strategy for the whole of Queensland involving (but not limited to) the
following:

e Gathering of information and community education

e Dedication and declaration of protected areas

e Management of protected areas

e Protection of native wildlife and its habitat

e Use of protected wildlife and areas to be ecologically sustainable

e Recognition of interest of Aboriginal people and Torres Strait Islanders in nature and their
cooperative involvement in its conservation

e Cooperative involvement of landholders.

The NC Act requires permits for activities that include the taking of protected plants and the moving of
protected animals, or activities in protected areas, which are likely to be required for the Project.

2.2.6 Biosecurity Act 2014

The Biosecurity Act 2014 (QId) ensures a consistent, modern, risk-based approach to biosecurity in
Queensland. The Biosecurity Act 2014 provides comprehensive biosecurity measures to safeguard
Queensland’s economy, agricultural and tourism industries and the environment from:

e Pests (e.g. Wild dogs and weeds)
e Diseases; and
e Contaminants

The Biosecurity Regulation 2016 describes matters that are declared to be ‘prohibited’ or ‘restricted’
matters. There is a ‘general biosecurity obligation’ described under the Biosecurity Act 2014, which states
that everyone is responsible for managing biosecurity risks that are under their control, or that they know
about, or should reasonably be expected to know about. This Act is likely to apply to project activities
such as the use of machinery for earthworks, and the dewatering of farm dams, which may result in the
spread of weeds and pests, if practical precautions are not taken.

2.2.7 Fisheries Act 1994

Waterway barrier works are regulated under the Fisheries Act 1994 and the Planning Act 2016 when
barriers to fish movement, including partial barriers, are installed across waterways. Barrier works include
construction, raising of structures such as culvert crossings, bed level and low level crossings, weirs and
dams, both permanent and temporary. The legislation allows for self-assessment for low impact, minor,
temporary and some regularly rebuilt waterway barriers. Works that adhere to the standards and
requirements of the Department of Agriculture and Fisheries (DAF) Accepted development requirements
for operational work that is constructing or raising waterway barrier works (1 October 2018; Department
of Agriculture and Fisheries 2018) are able to proceed without development approval. Also, some
instream works and types of structures that comply with Fisheries Queensland’s factsheet, “What is not
a waterway barrier work? (DAF 2017a)” are not considered to be waterway barriers.

The Queensland Waterways for Waterway Barrier Works (WWBW) data set shows the extent of the
Fisheries Act 1994 interest in barrier works on waterways, including within the impact assessment area.
This data layer also indicates whether waterway barrier works are likely to proceed under the relevant
DAF self-assessable code or require a development approval.
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2.3 Relevant guidelines, strategies and plans

2.3.1 ANZECC Guidelines (2000, 2018)

The ANZECC Water Quality Guidelines provide water managers with tools and guidance to assess,
manage and monitor water quality. They include default guideline values, which if exceeded indicate that
further analysis may be required to ensure aquatic ecosystems are adequately protected. These
guidelines provide a starting point for assessing water quality, in conjunction with local guidelines.

2.3.2 Queensland Water Quality Guidelines

The Queensland Water Quality Guidelines (DEHP 2013) provide water quality guidelines values that are
tailored to Queensland regions and water types, as well as outlining a framework for deriving and applying
more locally-specific guidelines for waters in Queensland. However, there are no guidelines specified for
the Murray Darling Basin of Queensland.

2.3.3 DES Water Monitoring and Sampling Manual

The Monitoring and Sampling Manual (DES 2018a) provides an overview of the common techniques,
methods and standards for the collection, handling, quality assurance and control, custodianship and data
management in relation to water quality samples. The manual helps to ensure that monitoring data are
collected in a consistent and scientifically-accurate manner.

2.3.4 Queensland AusRivAS Sampling and Processing Manual

The Queensland AusRivAS Sampling and Processing Manual (DNRM 2001) describes a bioassessment
methodology adopted by the Department of Natural Resources and Mines, with a focus on the
assessment of macroinvertebrates in freshwater streams. It is the protocol used by the Queensland
AusRivAS models and is adapted from the River Bioassessment Manual (Davies 1994).

2.3.5 AusRIiVvAS habitat assessment protocol

The AusRIiVAS habitat assessment protocol (Parsons et al. 2002) describes a protocol for the physical
assessment of stream and river condition. The protocol is a stand-alone method of physical and
geomorphological assessment. However, it also provides for the biological assessment of stream
condition using AusRivAS methods.

2.3.6 Local water quality guidelines
The ANZECC Guidelines (2000, 2018) recognise the importance of developing local water quality
guidelines from regional data. In February 2019, the Department of Environment and Science (DES)
published Healthy Waters Management Plans for the Condamine River Basin and Queensland Border
Rivers and Moonie River Basins (DES 2019a, b) after a period of public consultation in 2018.

The Healthy Waters Management Plans have been prepared to meet accreditation requirements under
the ‘Commonwealth Water Act 2007 — Basin Plan 2012’. The plans confirm the environmental values in
terms of desired levels of aquatic ecosystem protection, water quality objectives and management
responses under the EPP Water and Wetland Biodiversity. The plans therefore provide locally-relevant
water quality guidelines for the assessment of surface water quality results obtained during field surveys
for the Project.

2.3.7 Other guidelines

Several other guidelines were also consulted in relation to the assessment of fish passage at waterways
at the NSW/QLD border, and the assessment of aquatic ecology values in Queensland:

e Policy and guideline for fish habitat conservation and management (NSW Government 2013)
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e Why do fish need to cross the road — fish passage requirements for waterway crossings (Fairfull
and Witheridge 2003)

e What is a waterway? (Queensland Government 2017)

e Guidelines for groundwater dependent ecosystems (Queensland Government 2018a)

e Agquatic ecology — Assessment of aquatic ecological values (Queensland Government 2018b)

e What is a waterway barrier work? (DAF 2017b) and What is not a waterway barrier work? (DAF
2017a)

e Draft Biosecurity Plan for Invasive Plants and Animals (TRC 2020)
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3 Methods

3.1 Overview of the impact assessment area

The proposed rail alignment is shown in Figure 2 and incorporates two major basins of the Murray Darling
river system; the Condamine and the Queensland Border Rivers. Major watercourses within the impact
assessment area include the Macintyre River, Pariagara Creek, Condamine River and Bringalily Creek.
However, the majority of watercourses and waterways in the impact assessment area are ephemeral,
holding water only during the wet season or following periods of heavy rainfall.

3.2 Desktop assessment

A desktop assessment was undertaken to identify potential aquatic ecological features and constraints
that may occur within the impact assessment area. The following databases and maps were reviewed:

e EPBC Act Protected Matters Search Tool (PMST), undertaken with a 10 km buffer around the rail
alignment (approximately digitised into the online tool)

e Wildlife Online Database Search, a rectangular area that encompassed the entire rail alignment
for all aquatic fauna and flora species listed and individual records of listed species

e Atlas of Living Australia database using a 10 km buffer around the rail alignment for all aquatic
flora and aquatic fauna species listed and for all aquatic fauna records

e Queensland Matters of State Environmental Significance (MSES) mapping (DILGP 2015) which
includes wetlands, and waterways mapped as per the spatial data layer Queensland waterways
for waterway barrier works.

e DES Protected Plants Flora Survey Trigger Area mapping (DEHP 2014b), as it applies to aquatic
plants

e DES wetland mapping (DES 2018b)

e VMA stream order mapping (DNRM 2015)

e Aquatic Conservation Assessments (ACA) and Aquatic Biodiversity Assessment Mapping Method
(AguaBAMM) of DES (Queensland Globe 2019)

e Aerial imagery.

Reference was also made to previous information of relevance to the selection of a route for the Project,
as described in EIS Chapter 2: Project Rationale.

Environmental values and water quality objectives for the Condamine River Basin and the Queensland
Border Rivers Basin were determined by reviewing the guideline documents listed in Section 2.3.

3.3 Likelihood of occurrence assessment

The likelihood of occurrence of each aquatic species identified in the desktop assessment that is listed
as threatened under the EPBC Act or listed as Endangered, Vulnerable or Near Threatened (EVNT) or
Special Least Concern (SLC) under the NC Act was assessed, based on the species’ known distribution,
habitat quality within the impact assessment area, species occurrence within the region and species
occurrence within the impact assessment area. Each species was assessed as known, likely, possible or
unlikely to occur within the impact assessment area based on the following criteria:

e Known — the species has been recorded within the impact assessment area
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Likely — the impact assessment area is within the species’ known distribution; suitable good
quality habitat occurs within the area and the species is known to occur within the region
Possible - the impact assessment area is within the species’ known distribution; marginal habitat
occurs within the area and the species is known to occur within the region

Unlikely —there is a low probability that the species will occur within the impact assessment area
as it is outside the species known distribution, low quality habitat occurs within the area or the
species is not known to occur within the region.

Likelihood assessments were initially conducted prior to undertaking field surveys, and then updated to
include results post-field survey. Such updates were associated with:

Changing the assessment of likelihood to ‘known’ in the event that a species was found to be
present during the field surveys, or

Reducing the likelihood of occurrence, based on an absence of habitat within the impact
assessment area

The likelihood score was not downgraded in response to a failure to detect a species during field surveys,
when habitat suitable for the species was identified within the impact assessment area. This approach
accommodates natural changes in the distribution and abundance of some aquatic species over time,
and was developed in acknowledgement of the limitations of field sampling methods, which may not
capture all target species present at the time of sampling, particularly during dry periods.
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3.4 Field surveys

3.4.1 General approach and timing of survey

A schedule of field activities was developed to determine the aquatic and surface water values of the
impact assessment area. The focus of aquatic ecology assessments was to assess a representative
number of sites along the rail alignment, with emphasis on habitat values at risk of disturbance.

In order to capture seasonal variation in the abundance of fish and macroinvertebrates, two aquatic
ecology surveys were scheduled — one in June 2018 and one in November 2018. This timing was selected
to be consistent with the Queensland AusRivVAS Sampling and Processing Manual (DNRM 2001), which
specifies that the preferred timing of surveys is May to July (referred to as the ‘late wet’) and October to
December (referred to as the ‘early wet’). Rainfall patterns across the Darling Downs are aligned with this
survey timing, with highest rainfall generally occurring in the region between the months of October and
March (BOM 2019). A delay between sampling and large rainfall events of at least four weeks is desirable,
to allow macroinvertebrate communities to develop sufficiently following the disturbance associated with
flood events (DNRM 2001).

Surface water quality values are likely to be more variable than those of aquatic ecology habitats, as they
are influenced by runoff events from periods of rainfall and adjacent land use. Hence, four surface water
field surveys were planned (as recommended in the AusRivVAS manual) approximately three months
apart, with two surveys undertaken at the same time as the aquatic ecology surveys and the remaining
two surveys scheduled for September 2018 and February 2019.

However, the September 2018 water quality survey did not take place, due to dry conditions across the
impact assessment area. Instead, two follow up water quality field assessments were scheduled for
February and March 2019, when water was more likely to be present in local waterways. A final aquatic
ecology survey was also scheduled for May 2019, to undertake further assessment of aquatic ecology
values during the AusRIiVAS ‘late wet’ period. This approach resulted in the following five field surveys
being completed:

e 11 to 20 June 2018 (aquatic ecology and surface water)

e 26 November to 3 December 2018 (aquatic ecology and surface water)

e 11 to 19 February 2019 (surface water only)

e 29 April to 2 May 2019 (surface water only)

e 15 to 19 May 2019 (aquatic ecology comprising macroinvertebrate and fish sampling). Water
samples were also collected at the five aquatic ecology sites containing water during this survey,
to assist with the interpretation of macroinvertebrate data

Field personnel undertaking the surveys were experienced in the assessment of aquatic ecology values
and the collection and analysis of water quality samples. A principal level aquatic ecologist accredited in
Queensland under the AusRivAS assessment method led and implemented all five field surveys.

3.4.2 Selection of sampling sites

Forty three sites adjacent to the rail alignment were initially selected as potentially suitable sampling sites.
This number was significantly more than what was intended to be surveyed, but allowed for sites to be
removed from the selection if land access proved to be problematic or if sites were found to be unsuitable
when accessed in the field. The inclusion of a large humber of potential sampling sites also provided
greater certainty that sufficient water would be present at a representative selection of sites in the event
that dry conditions were experienced.
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Sites were positioned as close as possible to locations where the proposed rail alignment traversed
watercourses, waterways or drainage features. Sites were nominally assigned into one of the following
categories:

e Aquatic ecology site — where an assessment of aquatic ecology habitat values and surface water
quality was to be undertaken
e Surface water quality site — where assessment of surface water quality only was to be undertaken

The distribution of aquatic ecology and surface water quality sites along the rail alignment was determined
from a range of factors, including:

e Mapping and aerial photography products which provide information on aquatic habitat features,
including DAF waterway barriers and DES aquatic habitat mapping

¢ Inclusion of waterways with a variety of stream orders along the rail corridor, ensuring waterways
of varying size and complexity were sampled

e Representation of a variety of aquatic habitat types and surrounding land uses (e.g. areas where
remnant riparian vegetation was intact, and areas that had been subject to disturbance from
existing infrastructure or agricultural land uses)

o Arrelatively even spread of survey sites along the rail alignment, to determine spatial variability in
aquatic and water quality values

e Practicality of access to the site and the safety of field teams

Where practical, aquatic ecology sites were located at the intersection of the rail alignment and the
waterway. A surface water quality site was also generally located upstream and downstream of the
aguatic ecology site, if access was possible and the waterway would provide information useful to the
impact assessment. This design in the layout of sites in clusters facilitated assessment of surface water
and aquatic ecology values in areas where direct disturbance is proposed, as well as adjacent upstream
and downstream areas. This approach also provided additional data on the waterway in the instance that
the location of the rail corridor changed within the 2 km wide impact assessment area, during the design
process.

Consistent and reliable access was obtained for 34 sites that were suitable for the aquatic ecology and
surface water assessments. These 34 sites consisted of 12 sites where aquatic ecology and surface
water quality assessments were conducted and 22 sites where surface water quality assessments were
conducted. A summary of all sites identified for potential sampling is provided in Table 2 with their location
along the rail alignment shown in Figure 3. More detailed maps showing the location of sites in clusters
relevant to sub-catchments are provided in Figure 4a-g.

Sites were assigned a number in approximate numerical order from west to east. On some occasions
when a site could not be accessed, an alternative site was identified on public land nearby and labelled
with the site number and the letter ‘R’ (e.g. Site 20R). This allowed the assessment of water quality
information from areas adjacent to the original site.

Table 2 Sampling sites targeted during the field surveys and associated water quality zone as specified in
relevant basin plan (see Section 4.1 for a description of water quality zones)

Site ‘ Assessment type ‘ Waterway Tenure
Macintyre Barwon Floodplain Water Quality Zone

1# Aquatic ecology and surface water | Macintyre River Private land
2 Aquatic ecology and surface water | Macintyre River Private land

Lower Macintyre Brook Water Quality Zone
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Site Assessment type Waterway Tenure

3 Surface water Macintyre Brook Public land
4 Aquatic ecology and surface water | Unnamed Public land
5 Aquatic ecology and surface water | Unnamed Private land
6 Surface water Macintyre Brook Private land
7 Surface water Macintyre Brook Public land
8 Aquatic ecology and surface water | Unnamed Private land
Canning Creek Water Quality Zone

9 Aquatic ecology and surface water | Pariagara Creek Private land
10 Surface water Pariagara Creek Private land
11 Surface water Canning Creek Private land
12 Aquatic ecology and surface water | Unnamed Public land
13 Aquatic ecology and surface water | Cattle Creek Public land
14 Surface water Unnamed Private land
15 Aquatic ecology and surface water | Unnamed Private land
16 Aquatic ecology and surface water | Unnamed Private land
17 Aquatic ecology and surface water | Unnamed Private land
18 Surface water Unnamed Public land
19 Aquatic ecology and surface water | Nicol Creek Public land
20 Surface water Nicol Creek Private land
Southern Condamine Water Quality Zone

21# Aquatic ecology and surface water | Unnamed Private land
22# Surface water Unnamed Public land
23 Surface water Unnamed Public land
24 Surface water Grasstree Creek Public land
25# Aquatic ecology and surface water | Grasstree Creek Private land
26# Surface water Grasstree Creek Private land
Central Condamine Water Quality Zone

27 Surface water Condamine River Public land
28 Aquatic ecology and surface water | Condamine River Private land
29 Surface water Unnamed Public land
30 Surface water Condamine River Public land
31 Surface water Condamine River (North Branch) Public land
32 Aquatic ecology and surface water | Condamine River (North Branch) Public land
33 Surface water Condamine River (North Branch) Public land
Oakey Creek Water Quality Zone

34# Aquatic ecology and surface water | Unnamed Private land
35 Surface water Unnamed Public land
36 Surface water Unnamed Public land
37# Surface water Westbrook Creek Private land
38# Aquatic ecology and surface water | Westbrook Creek Private land
39 Surface water Westbrook Creek Public land
40 Surface water Dry Creek Public land
414 Aquatic ecology and surface water | Dry Creek Private land
42 Surface water Dry Creek Public land
43 Aquatic ecology and surface water | Unnamed Public land

# indicates that access to the site was not reliable for all field surveys or the site was found not to be suitable for assessment
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Fig 4e. Southern Condamine Water,Quality Zone (Custer 410f/6)
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Fig 4f. Central Condamine Water Quality Zone (Cluster 5 of/6)
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3.4.3 Aquatic ecology habitat assessment and sampling

Aquatic habitats were assessed at each aquatic ecology site in accordance with the AusRivAS physical
habitat assessment protocol (Parsons et al. 2002). The following information was collected at each site:

e Site ID and name

e Date and time

e Location (latitude, longitude)

e Photographs in four directions aligned with the flow of water

e Planform sketch of the site

e Bank width and length of sampling site (100 m)

e Valley shape (steep, shallow, broad, gorge, symmetrical floodplain, asymmetrical floodplain)

e Local activities impacting on streams

¢ Floodplain features and local land uses

e Riparian zone composition including description of vegetation (trees >10 m in height, trees <10 m
in height, shrubs and grasses/ferns/sedges)

e Shading of channel (<5 per cent, 6-25 per cent, 26-50 per cent, 51-75 per cent, >76 per cent)

e Extent of trailing bank vegetation (nil, slight, moderate, extensive)

¢ Native and exotic riparian vegetation (per cent composition)

¢ Regeneration of native woody vegetation

e Overall vegetation disturbance rating (extreme, very high, high, moderate, low or very low)

e Physical barriers to local fish passage (no passage, very restricted, moderately restricted, partly
restricted, good passage, unrestricted passage)

e Type and extent of bars and dominant sediment particle size on bars

e Channel modifications, slope and shape

e Bank shape and slope

e Sediment and water oils

e Sediment and water odours

e Turbidity (visual assessment)

e Water level at time of sampling

o Artificial features of the sampling site

e Large woody debris

e Factors affecting bank stability

e Bedrock outcrops

e Artificial bank protection measures

e Extent of bedform features

e Macrophyte cover and composition

e Bed compaction

e Sediment matrix and angularity

e Bed stability

e Epifaunal substrate/available cover

e Pool substrate characterisation and variability

e Sediment deposition

e Channel alteration and sinuosity

e Bank stability

e Vegetative protection

e Riparian zone

e Filamentous algae, periphyton, moss and detritus cover
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e  Substrate composition
e Bank material
e Cross section sketch

The information collected was used to inform an assessment of the suitability of aquatic habitats for key
species of interest, such as the Murray Cod, Silver Perch and Bell's Turtle. General site observations and
photographs of aquatic habitats were also recorded.

3.4.4 Macroinvertebrate surveys

Macroinvertebrate sampling was undertaken in November 2018 and May 2019. Macroinvertebrate
samples were collected in accordance with the Queensland AusRivAS assessment manual (DNRM
2001).

Freshwater macroinvertebrate sampling was undertaken to gain an improved understanding of the
aquatic values, waterway health and trophic interactions occurring at each site. Samples were collected
from aquatic ecology survey sites that exhibited wetted habitat at the time of assessment. Due to dry
conditions, this was limited to Site 2 (Macintyre River) and Site 16 (Bringalily Creek) in November 2018,
and Site 2 (Macintyre River), Sites 6R and 7 (Macintyre Brook), Site 18 Bringalily Creek and Site 42 (Dry
Creek) in May 2019.

Sampling was overseen by an AusRivAS accredited ecologist following AusRivAS protocols for
Queensland streams (DNRM 2001). AusRIivAS specifies a standardised, qualitative, rapid bioassessment
method that aims to consistently sample a wide diversity of macroinvertebrates within a defined
timeframe.

The bed and edge habitats were sampled separately at each site. A standard sized dip net with 250 pm
mesh was used to sample macroinvertebrates. Following collection, the samples were transferred to
plastic sorting trays, where the contents were sorted and live-picked for 30 minutes. Picked specimens
were placed into specimen jars with 70per cent ethanol.

Samples were identified to AusRivAS taxonomic level in the laboratory under stereomicroscope.
AusRIiVAS taxonomic identification was primarily to Family level, with the exception of lower Phyla such
as Porifera, Nematoda and Nemertea, Oligochaetes (freshwater worms), Acarina (mites), and
microcrustacea such as Ostracoda, Copepoda and Cladocera. Chironomids (midges) were identified to
sub-family taxonomic level.

3.4.5 Fish surveys

For the June 2018 field trip, a limited fish survey was implemented involving the deployment of baited box
traps and dip-netting, targeting small fish at sites containing water. At each site, up to seven baited box
traps were deployed for approximately one hour, followed by dip-netting waterway edge habitats for a
period of approximately 10 minutes with an Environet®.

For subsequent field trips in December 2018 and May 2019, the scope of works was expanded and a
range of additional survey techniques were applied to assess fish assemblages at aquatic ecology sites
that were suitable. Targeted fish survey methods were selected from the Survey Guidelines for Australia’s
Threatened Fish (SEWPAC 2011), and included backpack electrofishing (where water depth was <0.5 m),
seine netting (2 — 5 mm mesh) and use of fyke nets. Where fyke nets were used, two nets were deployed
overnight (one 3 mm stretched mesh and one 4 mm stretched mesh). Nets were dual wing in design, with
each wing 4 m in length with a 0.6 m drop. The survey methods were adapted to suit the local conditions
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of the waterway, with the primary considerations being the depth of water and presence of woody debris
which may foul nets.

Fish were identified to species level, with the number of each species captured, and size range for each
species recorded. After processing, native fish were returned to the water, and pest species were
euthanised by lethal dose of AQUI-S solution, followed by pithing or exsanguination to confirm death, in
accordance with Animal Ethics Committee approval.

All sampling activities were undertaken in accordance with relevant conditions of General Fisheries and
Animal Ethics permits held by Eco Logical Australia (General Fisheries Permit 196796 and Animal Ethics
CA2018/07/1214) and DPM Envirosciences (General Fisheries Permit 192554 and Animal Ethics
CA2017/03/1043).

3.4.6 Macro-crustaceans

Macro-crustaceans (those that can be seen with the naked eye) were collected as by-catch using fish
sampling techniques (Section 3.4.5). Additionally, macro-crustacean specimens collected during
macroinvertebrate sampling were retained for identification. All macro-crustaceans collected using fishing
apparatus were returned to the water following identification. Identifications were undertaken to species
level.

3.4.7 Freshwater turtles

Information on freshwater turtles was collected during field surveys through observations of habitat
suitability (Section 3.4.3) and from incidental observations of turtles during field surveys while targeting
fish and invertebrates. Freshwater turtles listed as Least Concern are likely to be abundant throughout
waterways and wetlands of the impact assessment area. Relevant species include the Eastern snake-
necked turtle (Chelodina longicollis), Broad-shelled river turtle (Chelodina expansa) and Murray turtle
(Emydura macquarii macquarii).

3.4.8 Surface water quality sampling

Surface water quality data was collected at accessible aquatic ecology and surface water sampling sites
in accordance with the DES Monitoring and Sampling Manual (DES 2018a). Information about site
characteristics was recorded using the ‘Water Quality Sampling Field Sheet’ (DNRM 2002).

The following values were recorded at each site:

e Site ID and name
e Date and time
e Sampling location (latitude, longitude and reach orientation looking downstream)
e Weather (rain in the past week, cloud cover, wind)
e Observations at water sampling site (within 2 m of sampling point or on closest bank) including:
e Shading (per cent)
e Water odour
e Water surface condition
e Algae (per cent) (on substrate, in water column)
e Macrophytes (per cent) (emergent, submerged, floating, fringing)
e Impact (per cent) (human, pastoral animals, non-pastoral animals)
e Percent of habitat types in 100 m reach
e Reach observations (of 100 m stream length). Reach observations include:
e Upstream land use
e Adjacent land use of left and right banks
e Local catchment erosion
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e Water colour

e Sediment deposits

e Algae cover

e Water odour

e Substrate colour

e Water surface

e Variety of habitat

e Bars

e Flow level

Riparian zone characteristics and values (to a maximum 100 m width) which include:
e Width of riparian zone (left and right bank)
e Bare ground (per cent)

e Grass (per cent)

e Shrubs (per cent)

e Trees <10 m high (per cent)

e Trees >10m high (per cent)

e Presence of exotic riparian species

e Width of continuous tree zone from bank
e Description of dominant riparian species
Macrophytes (per cent) (native and exotic)

A multi-probed, battery operated water quality meter (YSI Professional Plus) was used to measure physio-
chemical parameters. The device was calibrated in the field prior to the collection of data (Appendix C)
and used to take measurements of the following parameters:

Dissolved oxygen (DO) (mg/L) and saturation (per cent)
pH

Electrical conductivity (EC) (ps/cm)

Temperature (°C)

Turbidity (NTU)

Total dissolved solids (TDS) (ppm)

Oxidation reduction potential (ORP) (mV).

Water quality samples were collected using sampling containers prepared and provided by the National
Association of Testing Authorities accredited laboratory Australian Laboratory Services (ALS). Nitrile
gloves were worn during sampling and field teams maintained best practice protocols to assist in
prevention of on-site contamination.

Water samples collected for the purpose of analysis for dissolved metals were filtered in the field through
a 0.45 um filter using a sterile syringe. Once collected, samples were immediately placed in a refrigerator
or on ice in an esky and delivered with Chain of Custody forms to ALS for analysis of the following
analytes:

Conductivity and salinity

Total suspended solids

Total hardness as CaCOs (Alkalinity)

Nutrient suite (ammonia, nitrite, nitrate, total nitrogen, total kjeldahl nitrogen (TKN), nitrogen
oxides (NOXx), reactive phosphorus (P) and total P)

Organic nitrogen
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e Dissolved metals (eight metals suite: arsenic, cadmium, chromium, copper, nickel, lead, zinc and
mercury)

e PAHs

e Chlorophyll a

Field surveys involving both aquatic ecology and surface water quality investigations were planned for a
period of nine consecutive days, with those surveys involving only surface water quality investigations
planned for six consecutive days. The impact assessment area is located approximately four hours’ drive
from the laboratory. In order to avoid a breach of holding times for some analytes, the following approach
was taken to the delivery of samples to the laboratory:

o A mid-field trip consignment of all samples collected to date was dropped at the laboratory by the
field team for analysis

o Water samples for chlorophyll a were filtered through a glass fibre filter in the field, with the filter
paper double wrapped in aluminium foil and stored in a freezer, as described in DES (2018c).
Application of this method extended the laboratory holding time for Chlorophyll a from two days
to 28 days.

A range of quality assurance processes were implemented during sampling. These included the following:

e At one monitoring site for each field trip, a second suite of water samples (duplicates) were taken
and labelled DUP. This sample was a ‘blind duplicate’ of another site (unknown to the laboratory)
and provided an opportunity to determine within-laboratory variation in the results between
samples collected from the same location. The relative percent difference was calculated for
duplicate samples, with a criterion of <35% applied for further investigation.

e For each field trip, a container of distilled water was transported into the field, and alongside
collection of relevant site water samples, laboratory sampling containers were filled with this water
(including filtration of dissolved metals samples). The samples were labelled ‘Blank’ and
maintained and assessed alongside relevant site water quality samples, providing an opportunity
to identify if the sample collection and/or storage procedures resulted in contamination of the
samples.

3.5 Weather conditions and site access

Conditions were generally dry in the months prior to the aquatic ecology and surface water field surveys
in June and November 2018. More frequent rainfall preceded the surface water surveys of February and
April 2019 and aquatic ecology survey of May 2019, resulting in a higher proportion of sampling sites
containing water.

The BoM weather station at Leyburn, Queensland, is located approximately mid-way along the alignment,
and provides an indication of rainfall patterns in the region during the survey. It recorded 348 mm of rain
in the twelve month period from 1 April 2018 to 1 April 2019, a majority of which fell between July and
December (Figure 5). In comparison with historical data available for the Leyburn local area (2000 to
2018), average annual rainfall is 535.9 mm ranging from 273 to 1,022 mm. During the twelve-month
period in which the study took place, Leyburn received approximately 35% less rainfall than is generally
expected in an average year.

© ECO LOGICAL AUSTRALIA PTY LTD 40



Inland Rail — Border to Gowrie Aquatic Ecology Technical Report

30

25

20

15

10

Daily Rainfall (mm)

Z I il [ 1], \ o |

I
FFH PSP S PP » R
Q o N N N ) v o @ P e o Q G
AN SN DN 9 A N N

Vd; i
Yo

Figure 5 Rainfall data from Leyburn weather station from 1 April 2018 to 1 April 2019

The sampling sites assessed during the June 2018, November 2018, February 2019 and April 2019 field
surveys are summarised in Table 3. In summary, the total number of sites assessed on each trip ranged
from 31 to 35. Differences in sites visited among field trips related to difficulties in obtaining access to
private land.

A majority of the sites were dry at the time of sampling in June and November 2018. In February 2019
approximately 50% of sites assessed contained water, increasing to 60% in April 2019. If dry sites were
encountered, physical site characteristics were recorded.
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Table 3 Sampling sites assessed during the four primary rounds of field surveys (- indicates not assessed)

. June 2018 Water November 2018 Water February 2019 Water April 2019 Water
Site | Assessment type Waterway
Survey date Present? Survey date Present? Survey date Present? Survey date Present?

1R Surface water Macintyre River 16/06/2018 Yes - - - - - -

2 Aquatic ecology Macintyre River - - 29/11/2018 Yes 11/02/2019 Yes 29/04/2019 Yes

2R Surface water Macintyre River 16/06/2018 Yes 27/11/2018 Yes 11/02/2019 Yes 29/04/2019 Yes

3 Surface water Macintyre Brook 17/06/2018 Yes 27/11/2018 Yes 12/02/2019 Yes 30/04/2019 Yes
Aquatic  ecology

4 Unnamed 16/06/2018 No 27/11/2018 No 12/02/2019 No 30/04/2019 No
and surface water
Aquatic  ecology

5 Unnamed 16/06/2018 No 27/11/2018 No 12/02/2019 No 30/04/2019 No
and surface water

6 Surface water Macintyre Brook 16/06/2018 Yes 27/11/2018 Yes 12/02/2019 Yes 30/04/2019 Yes

7 Surface water Macintyre Brook 17/06/2018 Yes 27/11/2018 Yes 12/02/2019 Yes 30/04/2019 Yes
Aquatic  ecology

8 Unnamed 17/06/2018 No 28/11/2018 No 12/02/2019 No 30/04/2019 No
and surface water
Aquatic  ecology .

9 Pariagara Creek 15/06/2018 No 28/11/2018 No 13/02/2019 No 30/04/2019 No
and surface water

10 Surface water Pariagara Creek 15/06/2018 No 28/11/2018 No 13/02/2019 No 30/04/2019 No

11 Surface water Canning Creek 15/06/2018 Yes 28/11/2018 Yes 13/02/2019 Yes 30/04/2019 Yes
Aquatic  ecology

12 Unnamed 17/06/2018 No 28/11/2018 No 12/02/2019 No 30/04/2019 No
and surface water
Aquatic  ecology

13 Cattle Creek 14/06/2018 No 28/11/2018 No 12/02/2019 No 30/04/2019 No
and surface water

14 Surface water Unnamed 14/06/2018 Yes 28/11/2018 Yes 13/02/2019 Yes 01/05/2019 Yes
Aquatic  ecology

15 Unnamed 14/06/2018 No 29/11/2018 No 13/02/2019 No 01/05/2019 No
and surface water
Aquatic  ecology

16 Unnamed 13/06/2018 Yes 28/11/2018 Yes 13/02/2019 Yes 01/05/2019 Yes
and surface water
Aquatic  ecology

17 Unnamed 17/06/2018 No 28/11/18 No 13/02/2019 No 01/05/2019 No
and surface water

18 Surface water Unnamed 14/06/2018 No 30/11/2018 No 12/02/2019 Yes 01/05/2019 Yes
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. June 2018 Water November 2018 Water February 2019 Water April 2019 Water
Site | Assessment type Waterway
Survey date Present? Survey date Present? Survey date Present? Survey date Present?
Aquatic  ecology )
19 Nicol Creek 13/06/2018 No 30/11/2018 No 12/02/2019 No 01/05/2019 No
and surface water
20 Surface water Nicol Creek 14/06/2018 No - - - - - -
20R | Surface water Nicol Creek - - 30/11/2018 No 12/02/2019 No 01/05/2019 Yes
23 Surface water Unnamed 13/06/2018 No 26/11/2018 No 12/02/2019 Yes 01/05/2019 Yes
24 Surface water Grasstree Creek 18/06/2018 Yes 30/11/2018 Yes 13/02/2019 Yes - -
27 Surface water Condamine River 15/06/2018 Yes 26/11/2018 No 13/02/2019 Yes 02/05/2019 Yes
28 Surface water Unnamed - -- - - 13/02/2019 Yes 01/05/2019 Yes
29 Surface water Unnamed 15/06/2018 No 26/11/2018 No 13/02/2019 No 01/05/2019 Yes
30 Surface water Condamine River 14/06/2018 Yes 01/12/2018 Yes 14/02/2019 Yes 02/05/2019 Yes
Condamine River
31 Surface water 14/06/2018 No 30/11/2018 No 14/02/2019 No 02/05/2019 No
(North Branch)
Aquatic  ecology | Condamine River
32 14/06/2018 No 01/12/2018 No 14/02/2019 Yes - -
and surface water | (North Branch)
Condamine River
33 Surface water 14/06/2018 No 26/11/2018 Yes 14/02/2019 No - -
(North Branch)
35 Surface water Unnamed 12/06/2018 No 01/12/2018 No 14/02/2019 No 02/05/2019 No
36 Surface water Unnamed 12/06/2018 No 01/12/2018 No 14/02/2019 No 02/05/2019 No
39 Surface water Westbrook Creek 15/06/2018 Yes 01/12/2018 Yes 14/02/2019 Yes 02/05/2019 Yes
40 Surface water Dry Creek 12/06/2018 Yes 01/12/2018 Yes 14/02/2019 No 02/05/2019 Yes
42 Surface water Dry Creek 15/06/2018 Yes 01/12/2018 Yes 14/02/2019 Yes 02/05/2019 Yes
Aquatic  ecology
43 Unnamed 12/06/2018 No 01/12/2018 No 14/02/2019 No 02/05/2019 No

and surface water
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3.6 Survey limitations

Field surveys were undertaken during a period of long-term, below average rainfall across the impact
assessment area. The local government areas of Toowoomba and Goondiwindi regional councils were
subject to a drought declaration by DAF during the period of field surveys and associated impact
assessment (DAF 2019), reflecting the dry conditions throughout the region. Results of the field surveys
may therefore not be representative of environmental conditions during periods of average or above
average rainfall. Surveys during dry conditions have the potential to yield different water quality results
than those during wet periods. For example, water runoff containing sediments, nutrients and metals can
be low or absent during dry conditions, resulting in good water quality. However, poor water quality can
also arise in dry conditions due to high water temperatures reducing dissolved oxygen concentrations,
and high evaporation rates causing the concentration of salts and other parameters in water. The quality
of aquatic habitats also has the potential to be underestimated when assessed during dry conditions.
These limitations have been considered in the interpretation of results.

A total of 21 of the proposed sampling sites were located on or required access through privately owned
land. ARTC and FFJV coordinated access to private properties with the agreement of landholders.
However, in some cases, access to private properties could not be negotiated or facilitated in the
timeframes of the survey. In three cases, alternative sampling sites located on public land nearby were
selected, where such areas provided suitable aquatic habitat and/or surface water values.

The laboratory holding times for some water quality analytes (e.g. reactive phosphorus, nitrite and nitrate:
two days) were shorter than was practical for the transport of samples to the laboratory. The number of
parameters affected was minimised by transporting samples to the laboratory every three to four days
during field trips and using alternative methods for the preservation of samples where possible (e.g.
chlorophyll a filter paper method; DES 2018c). Consequently, results for some parameters were obtained
outside of the recommended holding times, and this has been considered when interpreting the results.

3.7 Data collation and analysis

3.7.1 Aquatic ecology physical habitat

The AusRivAS Physical Assessment Protocol is a standardised approach to assess various aquatic
habitat parameters. A rating of either poor, fair, good or excellent was assigned to each habitat parameter
from data recorded in the field, with an overall habitat rating calculated for low gradient streams (Parsons
et al. 2002). The suitability of aquatic habitat for EVNT species was also determined, based on the results
of the desktop assessment and field surveys.

3.7.2 Agquatic ecology macroinvertebrate communities

Macroinvertebrate data was used to calculate multiple community descriptors as described in the
following sections.

Taxonomic richness

Taxonomic richness was calculated from the number of taxa present in each sample, providing an
indication of community diversity at the site, with richness typically increasing with ecological condition.

PET

The Plecoptera, Ephemeroptera and Trichoptera (PET) richness was calculated from the number of taxa
belonging to the three PET orders, in accordance with the method described in DNRM (2001). These
three orders are widely accepted as being most sensitive to environmental change, such as habitat
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degradation and pollution. A low PET richness score suggests that a site may be impacted by degradation
or pollution, due to the absence of these pollution-sensitive taxa. Conversely, a high PET richness
suggests a system free from degradation or pollution.

SIGNAL2

SIGNAL2 (Stream Invertebrate Grade Number — Average Level Version 2) indices were calculated, with
each taxon allocated a score from 1 to 10 based on the method prescribed by Chessman (2003). Taxa
with a low score are most tolerant of a range of environmental conditions, and those with a high score are
more sensitive to pollution. The presence/absence data of each taxon were used to calculate the
SIGNAL2 average for the site, in accordance with the protocols described by Chessman (2003).

Tolerant taxa

The percentage of tolerant taxa was calculated using the SIGNAL?2 sensitivity grades derived from aquatic
macroinvertebrate taxa at the Family level. Tolerant taxa are those with a SIGNAL2 score of 3 or less.
Macroinvertebrate families in this group are expected to be able to tolerate changes to their environment,
including habitat degradation and some pollution. An absence of the more sensitive taxa suggests
environmental conditions may be too harsh for more sensitive taxa (those with SIGNAL2 score above 3)
to tolerate.

AusRiVAS

The macroinvertebrate and predictor variables (habitat) data was entered into the AusRivAS
macroinvertebrate predictive modelling program — Version 3.2.2 (eWater 2017). The Queensland
Regional Western spring and autumn models for bed and edge habitats were used (Table 4 and Table 5
respectively).

Table 4 AusRivAS habitat predictor model variables for QLD Regional Western November 2018 sampling

Code Description Input value for site
Site 2 Site 16

QLD Regional — Western — Spring — Edge habitat
ALKALINITY Total carbonates, Hardness as CaCOs (mg/L) 70 100
DISTANCE FROM Distance from source (km) 180 30
SOURCE
LATITUDE Latitude of site (decimal degrees) -28.6642 -28.1563
LONGITUDE Longitude of site (decimal degrees) 150.4678 151.1875
PROCESS ZONE Process zone category 1 1

(2 = erosional; 1 = transport; 0 = depositional)
QLD Regional — Western — Spring — Pool/Bed habitat

BOULDER Percent boulder (>256 mm) in habitat (%) 0 0

COBBLE Percent cobble (64-256 mm) in habitat (%) 0 0

WETR Range in wet season monthly rainfall means 33.8 35.1
(mm)

Notes: Meteorology data for Site 2 derived from the ‘New Kildonan TM' BoM monitoring station 41507 (approximately 2.5 km west).

Meteorology data for Site 16 derived from the ‘Duddawarra’ BoM monitoring station 41543 (approximately 9 km north).
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Table 5 AusRivAS habitat predictor model variables for QLD Regional Western May 2019 sampling

Code Description Input value for site
2 | R 7 18 42

QLD Regional — Western — Autumn — Edge habitat

DRYRANGE Range in dry season 7.5 7.5 7.5 7.5 11.0
monthly rainfall means
(mm)

LATITUDE Latitude of site (decimal -28.6631 | -28.4459 -28.4075 -28.1032 | -27.5277
degrees)

MINTEMP Mean daily minimum 115 115 115 115 11.9
temperature (°C)

MWMR Mean wet season 715 715 715 715 87.4
monthly rainfall (mm)

STORDER Stream order 9 7 7 5 3

WETPERCENT Percentage rainfall in wet 65.2 65.2 65.2 65.2 72.9

season (%)
QLD Regional — Western — Autumn — Pool/Bed habitat
PROCESS ZONE Process zone category 1 1 1 1 2
(2 = erosional; 1 =
transport; 0 =
depositional)

STORDER Stream order 9 7 7 5 3
WETR Range in wet season 32.2 32.2 32.2 32.2 38.9
monthly rainfall means
(mm)

Notes: Meteorology data for Sites 2, 6R, 7 and 18 derived from the ‘Texas Post Office’ BoM monitoring station 41100 (being the
nearest station that records both rainfall and daily minimum temperature). Meteorology data for Site 42 derived from the
‘Toowoomba Airport’ BoM station 41529 (approx. 9 km east) for the period 1996-2019.

3.7.3 Surface water quality

This section describes the approach to the collation and analysis of surface water quality data, with
particular emphasis on the potential influence of surface water quality on aquatic ecology values. A
separate Surface Water Quality Technical Report (Appendix P of the draft EIS) has also been prepared
and provides additional consideration of surface water quality information relevant to the Project.

Water quality results were compared with relevant environmental values and water quality objectives.
Environmental values and water quality objectives (target values; annual medians) for the Condamine
River Basin and the Queensland Border Rivers Basin have been developed by the DES, in collaboration
with the Queensland Murray Darling Committee and other stakeholders (DES 2019a, b).

Where a specific parameter/trigger value was not available for the Condamine River Basin and the
Queensland Border Rivers Basin, the ANZECC Guidelines (2000, 2018) were used (95 per cent level of
protection for slightly to moderately disturbed ecosystems). The Queensland Water Quality Guidelines
(DEHP 2013) were also used to guide the assessment, but do not include any guidelines for sections of
the Murray Darling Basin within Queensland. Hence, assessment of water quality was generally based
on the ANZECC Guidelines (2000, 2018) and local Guidelines (DES 2019a, b).

It is well established that there are several abiotic factors that can modify the toxicity and bioavailability
of some metals to aquatic organisms (ANZECC 2018). The ANZECC Guidelines (2000) provide a formula
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to adjust water quality trigger levels to account for the reduced toxicity of these metals to biota with
increasing water hardness. However, the more recent ANZECC Guidelines (2018) identify limitations to
this approach, particularly for copper. Therefore, hardness and dissolved metals results from the impact
assessment area have been presented for comparison with relevant guideline values, without the
calculation of hardness corrected trigger levels. Discussion of the potential for high hardness
concentrations at some sites to reduce the toxicity of metals is provided in Section 4.3.

3.8 Approach to impact assessment

A qualitative assessment is the most appropriate method for aguatic ecology and surface water quality
impacts, through application of a significance assessment, as described in EIS Chapter 4: Assessment
methodology of the draft EIS. This method is preferred where an impact will occur, and the sensitivity or
vulnerability of the environmental values and the magnitude of the impact are important. Sensitivity
criteria, magnitude criteria and a significance matrix were established to facilitate the assessment (Tables
6-9), and facilitate the assessment of Project impacts before and after the implementation of mitigation
measures, to minimise the duration, intensity or extent of impacts.

The impact assessment method follows the mitigation hierarchy, which has the following sequential steps:

1. Avoidance (measures taken to avoid creating impacts, for example through the placement of
infrastructure outside areas of key habitat)

2. Minimisation (measures to taken to reduce the duration, intensity or extent of impacts that cannot
be avoided, i.e., mitigation measures)

3. Rehabilitation (measures taken to improve the environment following exposure to impacts that
cannot be completely avoided or minimised)

4. Offset (measures taken to compensate for any residual adverse impacts after implementation of
the previous three steps in the mitigation hierarchy.

For each potential impact, a pre-mitigation and post-mitigation scenario was assessed and a significance
ranking determined. The initial assessment of potential impact (pre-mitigation) was undertaken assuming
mitigation methods associated with Concept Assessment and reference design phases of the Project had
been implemented (Phases 1 and 2). Following this assessment of impact significance, additional
mitigation measures associated with future project phases (Project Assessment, Project Approval, Project
Implementation and Project Close-out; Phases 3-6) were then considered. These additional mitigation
measures align with the detail design, pre-construction, construction and operation phases of the Project.
The need to offset or compensate for residual impacts that could not be avoided through adoption of
reasonable mitigation measures was also considered.

Consideration was also given to the benefits of monitoring water quality and aquatic ecology values during
various stages of the Project, with recommendations provided in Section 5.2.
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Table 6 Sensitivity criteria

Sensitivity

Description

e The environmental value is listed on a recognised or statutory state, national or international register
as being of conservation significance and/ or

e The environmental value is entirely intact and wholly retains its intrinsic value and/ or

e The environmental value is unique to the environment in which it occurs. It is isolated to the affected
system/area, which is poorly represented in the region, state, country or the world and/ or

e It has not been exposed to threatening processes, or they have not had a noticeable impact on the
integrity of the environmental value.

e Project activities would have an adverse effect on the value.

High

e The environmental value is listed on a recognised or statutory state, national or international register
as being of conservation significance and/ or

e The environmental value is intact and retains its intrinsic value and/ or

e The environmental value is unique to the environment in which it occurs. It is isolated to the affected
system/area, which is poorly represented in the region and/ or

e It has not been exposed to threatening processes, or they have not had a noticeable impact on the
integrity of the environmental value.

* Project activities would have an adverse effect on the value.

Moderate

e The environmental value is recorded as being important at a regional level, and may have been
nominated for listing on recognised or statutory registers and/ or

e The environmental value is in a moderate to good condition despite it being exposed to threatening
processes. It retains many of its intrinsic characteristics and structural elements and/ or

o It is relatively well represented in the systems/areas in which it occurs, but its abundance and
distribution are exposed to threatening processes and/ or

e Threatening processes have reduced its resilience to change. Consequently, changes resulting from
project activities may lead to degradation of the prescribed value and/ or

* Replacement of unavoidable losses is possible due to its abundance and distribution.

Low

e The environmental value is not listed on any recognised or statutory register. It might be recognised
locally by relevant suitably qualified experts or organisations e.g. historical societies and/ or

e The environmental value is in a poor to moderate condition as a result of threatening processes,
which have degraded its intrinsic value and/ or

e It is not unique or rare and numerous representative examples exist throughout the system / area
and/ or

e It is abundant and widely distributed throughout the host systems / areas and/ or

e There is no detectable response to change or change does not result in further degradation of the
environmental value and/ or

* The abundance and wide distribution of the environmental value ensures replacement of unavoidable
losses is achievable.

e The environmental value is not listed on any recognised or statutory register and is not recognised
locally by relevant suitably qualified experts or organisations and/ or

e It is not unique or rare and numerous representative examples exist throughout the system / area
and/ or

e There is no detectable response to change or change does not result in further degradation of the
environmental value.
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Table 7 Magnitude criteria

Magnitude Description

An impact that is widespread, permanent and results in substantial irreversible change to
the environmental value. Avoidance through appropriate design responses or the
implementation of environmental management controls are required to address the impact.

An impact that is widespread, long lasting and results in substantial and possibly
irreversible change to the environmental value. Avoidance through appropriate design

High

responses or the implementation of site-specific environmental management controls are
required to address the impact.

An impact that extends beyond the area of disturbance to the surrounding area but is
Moderat contained within the region where the Project is being developed. The impacts are short

oderate
term and result in changes that can be ameliorated with specific environmental

management controls.

1 A localised impact that is temporary or short term and either unlikely to be detectable or
ow

could be effectively mitigated through standard environmental management controls.

An extremely localised impact that is barely discernible and is effectively mitigated through
standard environmental management controls.

Table 8 Significance matrix

Sensitivity
Magnitude
Major High Moderate Low Negligible

Major High Moderate Low

High High Moderate Low
Moderate High High Moderate Low Low

Low Moderate Moderate Low

Negligible Moderate Low Low
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Table 9 Significance classifications

Significance Description

Arises when an impact will potentially cause irreversible or widespread harm to an
environmental value that is irreplaceable because of its uniqueness or rarity. Avoidance
through appropriate design responses is the only effective mitigation.

Occurs when the proposed activities are likely to exacerbate threatening processes
affecting the intrinsic characteristics and structural elements of the environmental value.

High

While replacement of unavoidable losses is possible, avoidance through appropriate
design responses is preferred to preserve its intactness or conservation status.

Results in degradation of the environmental value due to the scale of the impact or its
Moderat susceptibility to further change even though it may be reasonably resilient to change. The

oderate
abundance of the environmental value ensures it is adequately represented in the region,

and that replacement, if required, is achievable.

Occurs where an environmental value is of local importance and temporary or transient
Low changes will not adversely affect its viability provided standard environmental management
controls are implemented.

Does not result in any noticeable change and hence the proposed activities will have
negligible effect on environmental values. This typically occurs where the activities are
located in already disturbed areas.

3.9 Assessment of cumulative impacts

Projects with spatial and/or temporal overlap can result in cumulative impacts. Cumulative impacts may:

o Differ from those of an individual project when considered in isolation

e Be positive or negative

o Differ in severity and duration depending on the spatial and temporal overlap of projects occurring
in an area.

Itis a requirement of the ToR for this Project that the potential for cumulative impacts be considered. This
section provides details of the methods for the assessment of cumulative impacts in relation to aquatic
ecology values.

Cumulative impacts of the Project were qualitatively assessed. A list of applicable projects and operations
for consideration in the cumulative impact assessment was developed for assessment by all EIS
disciplines (Table 10). The potential for spatial and temporal overlap between the Project and other
projects was considered, in relation to potential impacts on aquatic ecology and surface water quality
values.

The approach used to identify and assess potential cumulative impacts of the Project was as follows:

e Areview of the potential impacts identified within the draft EIS assessments. The environment at
the time of the ToR is the baseline, prior impacts from past land use has not be considered

e A register of assessable projects was collated with timelines to demonstrate the temporal
relationship between projects. This included:
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o Only ‘state significant’ or ‘strategic’ projects (i.e. coordinated projects under the SDPWO Act)
that are in the public domain as being planned, constructed or operated at the time of the
ToR were considered

o Additional projects were considered where they were deemed to be of local significance, as
occurring through consultation with community groups and stakeholders. These included:

o0 Projects listed in Goondiwindi Regional Council and Toowoomba Regional Council
Development Application databases

Development within Priority Development Areas and State Development Areas
Economic Development Queensland development projects

Community Infrastructure Designation projects

Projects within the public register of environmental authorities

Department of Transport and Main Roads infrastructure projects

Private infrastructure facilities

Development in accordance with Regional Planning Interests

0O 0O O 0O o o o o

The Inland Rail projects immediately adjacent to the Project, being the North Star to

NSW/QLD Border and Gowrie to Helidon projects

e Identification and mapping of the assessable projects and the areas of influence. Current
operational projects and commercial or agricultural operations that are in the area of influence
around the Project are accounted for in the baseline assessment

e Where there is a potential overlap in impacts (either spatially or temporally), a cumulative impact
assessment was undertaken to determine the nature of the cumulative impact. This includes:

0 Where possible the assessment method has been quantitative in nature however qualitative
assessment has also been undertaken for certain environmental values

0 Where quantitative assessment has been possible, the significance of impact has been
assessed in comparison to the same criteria or guidelines as adopted by the relevant
technical impact assessments

0 Where impacts are expressed qualitatively, the probability, duration, and magnitude/intensity
of the impacts have been considered as well as the sensitivity and value of the receiving
environmental conditions

Some of the other projects in Table 10 were in an operational phase at the time that the Border to Gowrie
Project ToR were issued. Therefore, these other projects were influencing the existing environment at the
time that the desktop and field assessments were carried out for the Border to Gowrie Project. The
potential for the impacts of these operational projects to act cumulatively with those of the Project is
therefore inherent within the impact assessment, which predicts the additional effects of the Project on
the environmental baseline. Operational projects were therefore not carried forward to the assessment of
cumulative impacts (refer Section 5.4).
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Table 10 Projects identified for consideration in the cumulative impact assessment for aquatic ecology

Projects

Status®

Description

Wetalla Water Pipeline
(north of the Project)

Completed

This is part of the New Acland Coal Mine — Stage 3 expansion. A 45 km underground water pipeline to supply
up to 5,500 ML of treated wastewater to the New Acland coal mine, which is earmarked for expansion.

New Acland
(approximately 25 km
northwest of the Project)

Approved with conditions

Expansion of the existing New Acland open-cut coal mine to up to 7.5 Mtpa.

Australia Pacific LNG Project
(Walloons gas fields is
approximately 20 km west of
Millmerran)

Approved with conditions

Integrated liquefied natural gas (LNG) project. The Walloons gas fields area is the component closest to the
Project.

Toowoomba Bypass
(previously the Toowoomba
Second Range Crossing)

Construction at time of ToR
being issued

Became operational in
September 2019

DTMR has delivered a second range crossing that takes heavy vehicle highway traffic around north of
Toowoomba rather than through it.

The 41 km long bypass route runs from the Warrego Highway at Helidon Spa in the east to the Gore Highway
at Athol in the west, via Charlton.

InterLink SQ — Global
Logistics Centre and
Industrial Park
(located 8 km from
Wellcamp International
Airport)

Construction

InterLink SQ has two components, The InterLink Industrial Park, and the InterLink Global Logistics Centre
(rail/road terminal).

The Industrial Park is a master-planned logistics, warehousing and industrial estate that will provide
opportunities for companies to co-locate in a logistics hub. The 140-hectare industrial park is approved, and
construction has started.

The InterLink Global Logistics Centre is an open access, intermodal terminal linking rail, road, sea and air.
The 60 hectare site will include a three kilometre frontage along the Inland Rail route and will incorporate
grain and commodities storage, processing and loading facilities, rail maintenance and provisioning, and a
large container handling and storage area. The precinct will move 250,000 Import Export TEU's per year.

Toowoomba Wellcamp
Airport

(located 17 km west of
Toowoomba CBD, and
immediately south of Inland
Rail corridor)

Operational — subject to
expansion

The airport operates as an international cargo hub connecting Australia’s leading primary producers and
processors with growing consumer markets across the globe. The airport was constructed over 19 months
from 2012 to 2014 and is the first major greenfield public airport development in Australia in over 50 years.
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Projects

Status*

Description

Wellcamp Business Park

Operational — subject to
continuing construction and
expansion

Part of the Toowoomba Enterprise Hub. 500 hectare industrial and commercial estate surrounds Brisbane
West Wellcamp Airport and is fast becoming the commerce and industry hub of Toowoomba and regional
south east Queensland.

Witmack Industry Park and
Charlton Logistics Park

Operational — subject to
continuing construction and

Part of the Toowoomba Enterprise Hub. Witmack Industry Park and Charlton Logistics Park — Witmack Industry
Park is one of Toowoomba'’s largest industrial land developments and offers large size industrial land parcels

expansion from 2 to 5 hectares. Charlton Logistics Park is the most recent addition to the Toowoomba Enterprise Hub

and provides level and fully serviced 2 hectare sites. Due to its Warrego Highway location combined with easy
access to the Second Range Crossing, Charlton Logistics Park is well suited for transport and logistics
operators.

Commodore Mine and Operational The Commodore Mine is an open pit coal mine, located in the Surat Basin and began supplying coal to the

Millmerran Power Station 850 MW Millmerran Power Station in February 2003. Millmerran Power Station is a coal-fired power station

(south of Millmerran) that supplies base-load power and came on line early in 2003. It supplies enough electricity to power
approximately 1.1 million homes.

Pittsworth Industrial Precinct | Construction New road and sewerage infrastructure at Pittsworth Industrial Precinct will open up industrial land for industries

and PIP Enabling Project servicing agriculture and the wider region.

(Pittsworth)

Doug Hall Poultry Operational Poultry farm with approximately 200 employees producing caged, cage free, free range and organic eggs.

(Millmerran) Operations include egg grading, a feed mill with output of 1,500 tonnes per week, piggery, cropping and solar
farm.

Yarranbrook Feedlot Operational Feedlot currently licensed for 25,000 head. Operations include pivot farms.

(Inglewood)

Sapphire Feedlot Operational Cattle feedlot and grain production. The 6,000 head Sapphire Feedlot has capacity to grow to 8,700 head with

(Kildonan) the development to be rolled out in future.

Wyemo Piggery Planned Intensive animal industries — 55,000 standard pig units

(Texas-Yelarbon Rd,
Glenarbon)

Environmentally relevant activities — 8,000 standard pig units

Yarranlea Solar

Approved with conditions

100 MW solar farm located at Yarranlea.

Goondiwindi Abattoir

Approved with conditions

Proposed beef processing of 72,000 tonnes per year.

Asterion Medicinal Cannabis
Facility, Wellcamp

Planned

A medicinal cannabis cultivation, research and manufacturing facility, involving construction of a 40 ha
glasshouse to produce 20,000 plants per day at full capacity. Medicinal grade cannabis grown at the facility
will be manufactured into a range of medicinal products. Projected capital expenditure is $450 million.
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Projects

Status*

Description

North Star to Border (Inland
Rail)

Reference design and EIS

The North Star to NSW/QLD Border section of the Inland Rail is a new freight rail corridor approximately 30
km in length. The new rail corridor will connect North Star (NSW) to the Queensland Rail South Western Line
near Yelarbon just north the NSW/QLD border.

Gowrie to Helidon (Inland
Rail)

Draft EIS being prepared

This project comprises 26 km of new dual gauge track between Gowrie (north-west of Toowoomba) and
Helidon (east of Toowoomba). It crosses the two Local Government Areas of Toowoomba and Lockyer Valley.
The Gowrie to Helidon section of Inland Rail will include a new 6.38 km tunnel to create an efficient route
through the steep terrain of the Toowoomba Range.

Helidon to Calvert (Inland
Rail)

Reference design and EIS

New 47 km dual gauge rail line connecting Helidon (east of Toowoomba) with Calvert (near Ipswich), via Placid
Hills, Gatton, Forest Hill, Laidley and Grandchester, extending through the LGAs of Lockyer Valley and Ipswich
City. The project includes a 1.1 km tunnel to create an efficient route through the steep terrain of the Little
Liverpool Range.

Calvert to Kagaru (Inland
Rail)

Reference design and EIS

New 53 km dual gauge track from Calvert to Kagaru to provide convenient access for freight to major proposed
industrial developments at Ebenezer in the City of Ipswich, and at Bromelton near Beaudesert in the Scenic
Rim Region. The project includes a 1.1 km tunnel through the Teviot Range.

Kagaru to Acacia Ridge
(Inland Rail)

Reference design and EIS

Enhancements to, as well as commissioning of, dual gauge operations along the existing interstate track
between Kagaru and Acacia Ridge. The project involves 49 km of existing track to be enhanced enabling
double-stacking capability along the existing interstate route both south from Kagaru to Bromelton and north
from Kagaru to Brisbane’s major intermodal terminal at Acacia Ridge. It extends across three LGAs of Scenic
Rim, Logan and Brisbane.

Cross River Rail

Construction

New 10.2 km passenger rail line from Dutton Park to Bowen Hills, which includes 5.9 km of tunnel under the
Brisbane River and the CBD. The Project will include four new underground stations at Boggo Road,
Woolloongabba, Albert Street and Roma Street, and upgrades to Dutton Park and Exhibition stations.

# Operational projects were not carried forward to the assessment of cumulative impacts
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For those future projects with potential for cumulative impacts, further assessment was made by
considering the probability and duration of impact, and the sensitivity of the receiving environment, which
were all ranked on a scale of Low, Medium or High. An assessment matrix method (further detailed within
Table 11 and Table 12) was used to determine the significance of cumulative impacts with respect to
beneficial or detrimental effects.

Following the identification of each potential cumulative impact, a relevance factor score of Low, Medium
and High was determined in consideration of the impacts, in accordance with the assessment matrix given
in Table 11. The significance of the impact was determined by using professional judgement to select the
most appropriate relevance factor for each aspect in Table 11.

The sum of the relevance factors determined the impact significance and consequence which are
summarised in Table 12. For example if an environmental value was considered to have a probability of
impact of 2, duration of impact of 3, magnitude/intensity of impact of 1 and a sensitivity of receiving
environment of 1, the significance of impact would be Medium (2+3+1+1 = 7).

If cumulative impacts were deemed to be of ‘medium’ or ‘high’ significance, additional mitigation measures
were proposed, beyond those already proposed by the relevant technical impact assessments.

Table 11 Assessment matrix for assessment of cumulative impacts

Aspect Relevance factor

Low Medium High
Probability of impact
Duration of impact
Magnitude/Intensity of impact

Sensitivity of receiving environment

Table 12 Impact significance criteria for cumulative impacts

Impact Sum of relevance Consequence
significance factors

1-6 Negative impacts need to be managed by standard environmental
management practices. Monitoring to be part of general project monitoring
program.

Medium 7-9 Mitigation measures likely to be necessary and specific management
practices to be applied. Targeted monitoring program required, where
appropriate.

10-12 Alternative actions should be considered and/or mitigation measures applied
to demonstrate improvement. Targeted monitoring program necessary,
where appropriate.
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4 EXisting aguatic and surface water values

41 Environmental values and water quality objectives

A common approach to describing the existing condition of aquatic environments is to describe their
environmental values and compare the results of water quality monitoring with relevant water quality
guidelines. The ANZECC Guidelines (2000, 2018) provide water quality guidelines for some parameters,
with a particular focus on biologically available (dissolved) metals. The slightly to moderately disturbed
classification (95 per cent level of protection) is most appropriate to the waterways of the impact
assessment area, due to their existing level of disturbance from adjacent land uses. However, the
guidelines also encourage the development and application of local guidelines, based on water quality
data collected from the region.

DES has published two reports relevant to the Project and the application of local water quality guidelines:

e Healthy Waters Management Plan: Queensland Border Rivers and Moonie River Basins (DES
2019a) and
o Healthy Waters Management Plan: Condamine River Basin (DES 2019b).

The Healthy Waters Management Plans have been prepared to meet accreditation requirements under
the Commonwealth Water Act 2007 — Basin Plan 2012 (Commonwealth of Australia 2012). Each plan
has been adopted following a period of public consultation in 2018, and confirms the environmental
values, desired levels of aquatic ecosystem protection, water quality objectives and management
responses under the EPP Water and Wetland Biodiversity.

The Project intersects six sub-catchments recognised in the local guidelines for the development of
environmental values, comprising:

e Macintyre Barwon Floodplain (Queensland Border Rivers Basin; sites 1 to 2);
e Lower Macintyre Brook (Queensland Border Rivers Basin; sites 3 to 8);

e Canning Creek (Queensland Border Rivers Basin; sites 9 to 20);

e Condamine River (Condamine River Basin; sites 21 to 30);

e Condamine River North Branch (Condamine River Basin; sites 31 to 33); and
o Upper Oakey (Condamine River Basin; sites 34 to 43).

The environmental values (DES 2019a, b) attributed to each of these sub-catchments are identified in
Table 13. ‘Aquatic ecosystems’ is an environmental value common across all six sub-catchments.

The water quality objectives (DES 2019a and 2019b) most relevant to the Project relate to moderately
disturbed surface water ecosystems described in the local guidelines; and the default ANZECC
Guidelines (2000, 2018) for pesticides, heavy metals and other contaminants for slightly to moderately
disturbed ecosystems (95% level of protection). The Project intersects six Basin Plan water quality zones
comprising:

e Macintyre Barwon Floodplain (Queensland Border Rivers Basin; Sites 1 to 2);
e Lower Macintyre Brook (Queensland Border Rivers Basin; Sites 3 to 8);

e Canning Creek (Queensland Border Rivers Basin; Sites 9 to 20);

e Southern Condamine (Condamine River Basin; Sites 21 to 26);
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e Central Condamine (Condamine River Basin; Sites 27 to 33); and
e Oakey Creek (Condamine River Basin; Sites 34 to 43).

The water quality objectives differ for each of the six Basin Plan water quality zones and are
summarised in Table 14.
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Table 13 Environmental values for surface waters intersected by the Project (DES 2019a, b)

%) 5 o
E — [ "g © ")
&) [} g o c I %
Environmental Values 2 % @ o 2 T 2 &
0 > ) o o @ 2 Q S >
(=] = = (] c o ] o] (7] 3 =
i s L 5 5 o > 5 S = & 3
w c % © = o = < o) = T . c
o o %) = 3 c = 2 = c k= © 2
T c = X I = g 5] [ = 2 S £
S o = g S £ = o > c = E= T}
= ‘= © = =2 =) = O 2 = ° =
< = L ) < T o (] > (@) = O o
Condamine River Basin Sub-Catchment
Upper Oakey (sites 34 to 43) v v v v v v v v v v v v
Condamine River North Branch (sites 31 to 33) v v v v v v v
Condamine River South Branch (sites 21 to 30) v v v v v v v v v v
Queensland Border Rivers Basin Sub-Catchment
Canning Creek (sites 9 t020) v v v v v
Lower Macintyre Brook (sites 3 to 8) v 4 v 4 v 4 v v v
Macintyre Barwon Floodplain (sites 1 to 2) v v 4 v v v v v v v
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Table 14 Water quality objectives (annual median) for moderately disturbed surface water ecosystems intersected by the Project (DES 2019a, b)

Water quality target

_— Total Chlorophyll Total Oxidised | Ammonium Dissolved - L Pesticides,
Basin Plan Water Quality Zone WS phosphorus FRP a nitrogen | nitrogen nitrogen oxygen PH EC LIS | SEEHDES Son | UEmPEEE TSS LG heavy metals
pg/L- 0 o mg/L as | and other toxic
NTU ug/L PIL ug/L Hg/L Hg/L-N/L pg/L-N/L mg/L % Sat uS/cm mg/L mg/L C mg/L CaCos contaminants
Condamine River Basin
hgv"\‘,’ 13 110 45 5 1,000 5 10 7é73f° 510 7 14 125
Oakey Creek (Sites 34 to 43) : :
High 55 340 90 ID 1,280 ID ID 741t 380 7 65 85
flow ' 8.1 ANZECC default
20:80 trigger values
o Low 25 170 20 9 860 4 4 [PPSR 5 bercentiles of 25 350 that apply to
Central Condamine (Sites 27 to | TloW D 60 to : NA natural slightly-
33) High 110 7.0to moderately
220 950 500 4 2,200 480 1D 290 4 monthly water 130 100 ;
flow 7.6 temperature disturbed
. — systems must not
e ow 9 45 15 5 590 3 6 <0 170 3 8 45 be exceeded.
Southern Condamine (Sites 21 | flow 7.9
to 26 i
) High 25 60 20 ID 830 ID ID 7010 160 2 17 35
flow 7.6
Queensland Border Rivers Basin
Low 35 30 8 ID 520 6 10 72101 200 2 25 80
Canning Creek (Sites 9 to 20) : :
High 6.9t0
flow 50 40 1D ID 600 ID ID 79 165 3 60 1D ANZECC default
Low 7410 20:80 trigger values that
Lower Macintyre Brook (Sites 3 | flow 1 > 1 D 710 18 8 60 to 8.0 370 10 percentiles - of 10 %0 apply to_ slightly-
0 8) y Fiah ID 110 2ot NA natural moderately
9 <10 monthly water disturbed
flow 25 70 1D ID 910 ID 1D 8.0 250 10 temper);ture 25 95 systems must not
be exceeded.
_ | Low 30 70 20 3 575 10 20 74t o0 7 25 55
Macintyre Barwon Floodplain | flow 8.0
Sites 1to 2 i
( ) ian 110 150 ID ID 900 195 ID [ES T 6 70 55
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4.2 Results of desktop assessment

The desktop study identified one EVNT aquatic flora, four ENVT aquatic fauna and nineteen introduced
aquatic flora which potentially could occur within the impact assessment area. In addition, important
waterways and wetlands were also identified as meeting criteria for listing as MSES. These results are
summarised in the following sections, and Appendix B provides a detailed table describing the likelihood
of occurrence for EVNT listed aquatic flora and fauna.

421

The WetlandIinfo database identifies 136 wetland indicator plant species as having previously been
recorded from the Queensland Border Rivers drainage basin and 180 wetland indicator plant species as
having previously been recorded from the Condamine River drainage sub-basin (DES 2018b). Of these,
one is an EVNT species, being the Endangered (NC Act) fringing rush (Fimbristylis vagans), recorded
from the Condamine River drainage sub-basin (DES 2018b), which has potential to occur in the impact
assessment area (Appendix B).

EVNT aquatic flora

4.2.2

The Commonwealth Government recognises 32 weeds of national significance (WoNS) across Australia,
based on their:

Introduced aquatic flora

e invasiveness and impact characteristics;
e current distribution and potential area of spread; and
e current primary industry, environmental and socio-economic impact.

The Biosecurity Act 2014 (QId) lists Prohibited and Restricted biosecurity matters (including weed
species) for Queensland.

There are 22 introduced wetland indicator plant species known from the Balonne-Condamine drainage
basin (EHP 2016). Those invasive species, including WoNS and other introduced plants, considered to
pose a particular threat to aquatic biodiversity, and that could potentially occur within the impact
assessment area, are listed in Table 15.

Table 15 Introduced wetland indicator plants known to occur in the Balonne-Condamine drainage basin, and
potential to occur in the impact assessment area

Scientific name Common name National BA Basin / sub-basin
SLElilsr Sl Condamine Border
Rivers
Arundo donax - v v
Berula erecta Water parsnip v
Cyperus eragrostis - v v
Cyperus esculentus Yellow nutgrass v
Cyperus involucratus - v
Cyperus papyrus Papyrus v
Diplachne fusca var. uninervia | - v
Echinochloa colona Awnless barnyard grass v v
Echinochloa crus-galli Barnyard grass v v
Eclipta prostrata White eclipta v v
Egeria densa Dense waterweed v
Eichhornia crassipes Water hyacinth WOoNS R3 v
Juncus articulatus Jointed rush v v
Juncus bufonius Toad rush v v
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Scientific name Common name National BA Basin / sub-basin
SLElilsr Sl Condamine Border
Rivers
Pistia stratiotes Water lettuce R3 v
Polypogon monspeliensis Annual beardgrass v v
Salix babylonica Weeping willow v v
Salvinia molesta Salvinia WOoNS R3 v
Rorippa nasturtium-aquaticum | Watercress v
Notes:

" Species listed as WoNS; * species listed under the Queensland Biosecurity Act 2014 (R3 = Category 3 Restricted Matter).

4.2.3 EVNT aquatic fauna

The Wetlandinfo database identifies 17 native fish species that have previously been recorded from the
Queensland Border Rivers drainage basin and 27 native fish species from the Condamine drainage sub-
basin (DES 2018b). Of these, two species are listed as EVNT (see Appendix B for further details) and
have historically been recorded from both catchments:

e Murray Cod (Maccullochella peelii) — Vulnerable (EPBC Act); and
e Silver Perch (Bidyanus bidyanus) — Critically Endangered (EPBC Act).

The Murray Cod occurs naturally within the Condamine and Queensland Border Rivers drainage basins
and is found within Queensland and other Australian states. This species prefers deep water with in-
stream habitat such as boulders, logs, and overhanging vegetation, and are sensitive to habitat
alterations, such as altered flow regimes and overfishing (Allen et al. 2002). Suitable habitat for the Murray
Cod occurs within the impact assessment area, including sites on the Macintyre River, Macintyre Brook,
Canning Creek and the Condamine River. Bringalily Creek represents marginal habitat for the Murray
Cod. The Murray Cod is known to occur within the impact assessment area (Appendix B), including the
Macintyre River and Macintyre Brook (Section 4.4.5). The species also has potential to occur in the
impact assessment area within large river systems such as the Condamine River. Draft referral guidelines
for the Murray Cod identify that important populations of the species are present in the Macintyre River
and Macintyre Brook (DotE 2016).

The Silver Perch prefers faster-flowing water, including rapids and races, and more open sections of river
throughout the Murray Darling Basin (TSSC 2013). The Silver Perch was assessed as unlikely to occur
in the impact assessment area, due to a lack of recent records from the region, and the presence of only
small areas of habitat that may be suitable for the species (Appendix B).

The Wetlandinfo database identifies five turtle species that have previously been recorded from the
Queensland Border Rivers drainage basin and six turtle species from the Condamine drainage sub-basin
(DES 2018b). Of these, two are listed as EVNT:

e Bell's turtle (Wollumbinia belli) — Vulnerable (EPBC Act and NC Act) — Queensland Border Rivers
drainage basin; and

e Southern snapping turtle (Elseya albagula) — Critically Endangered (EPBC Act); Endangered (NC
Act) — Condamine drainage sub-basin.

The Bell’s turtle inhabits narrow sections of rivers in granite country in northern NSW on the New England
Tablelands, and in south-east Queensland near Stanthorpe, at the headwaters of the Queensland Border
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Rivers catchment (DES 2018d). It is considered unlikely to occur in the impact assessment area (refer to
Appendix B).

Southern snapping turtles are not typically found in the Condamine drainage sub-basin, but are generally
found throughout the Fitzroy, Burnett, and Mary Rivers to the north. This species prefers flowing waters
(Cogger 2014) but has been captured by the study team in a variety of habitats including deep, isolated,
yet permanent, pools in both the Fitzroy and Burnett River catchments. The southern snapping turtle’'s
appearance is superficially very similar to that of the Least Concern saw-shelled turtle (Wollumbinia
latisternum), being differentiated by the intergular scutes on their plastron (underside of shell). It is
suspected that multiple database records may be misidentifications by less experienced observers who
have not handled and carefully inspected the plastron of suspected southern snapping turtles. It is unlikely
that the southern snapping turtle occurs within the Condamine drainage sub-basin, and even less likely
that it occurs within the impact assessment area.

The Wetlandinfo database (DES 2018b) identifies the Platypus (Ornithorhynchus anatinus) as having
previously been recorded from both the Queensland Border Rivers drainage basin and the Condamine
drainage sub-basin. This species is listed as SLC, for cultural reasons, under the NC Act, and is known
to occur in the impact assessment area (Appendix B).

A detailed description of EVNT species including information on their distribution, life history and habitat
requirements is provided in Appendix L of the draft EIS (Matters of National Environmental Significance
Technical Report).

4.2.4 Introduced fishes

The WetlandInfo database identified four introduced fish species that have previously been recorded from
the catchments intersected by the Project. The mosquitofish (Gambusia holbrooki), goldfish (Carassius
auratus) and European carp (Cyprinus carpio) have been recorded from both the Queensland Border
Rivers drainage basin and the Condamine drainage sub-basin (DES 2018b). The guppy (Poecilia
reticulata) has been recorded from the Condamine drainage sub-basin only (DES 2018b).

Introduced fishes can cause a variety of issues within the aquatic environment, such as competing with
native fish for food and habitat, preying on native species, habitat disturbance and introduction of disease.
Typically, established introduced species have a wide range of environmental tolerances, habitat
requirements and food requirements. In addition, they tend to have high reproductive rates and be early
maturing, allowing populations to become readily established. These attributes often allow introduced
fishes to be more adaptable to changes in the environment, whether natural or manmade, than some
native fish species.

4.2.5 MSES wetlands, watercourses and groundwater dependent ecosystems

The Queensland Mapping and Classification project is a system which provides maps displaying
Queensland’s wetland data. Within this classification system there are five wetland types identified:

e Marine: Consists of an open ocean overlying the continental shelf and associated high energy
coastline

e Estuarine: Are wetlands with oceanic water that is occasionally diluted with freshwater run off
from the land

e Riverine: Are systems which include all wetlands and deep water habitats contained within a
channel

e Lacustrine: Are systems which are typically extensive areas of deep water habitat and wetlands
(excluding those dominated by trees)
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e Palustrine: Consists of all non-tidal wetlands which are dominated by trees, shrubs and persistent
emergent, emergent mosses or lichens.

The Queensland Wetland Classification Mapping identifies several wetland types and values along and
within 10 km of the rail alignment (Figure 6 and Figure 7). These include riverine, palustrine and
lacustrine wetland systems as well as mapped Regional Ecosystems (REs) that potentially contain
wetland values. Riverine wetlands and REs which potentially contain riverine wetland values are common
throughout the alignment as are palustrine wetlands and their RE counterparts. Lacustrine wetlands are
also mapped within proximity to the alignment however these water bodies are relatively small. For the
majority, areas consisting of a mosaic of REs containing a small proportion of potential wetland values (1
to 50 per cent) frequently intersect the alignment.

Multiple palustrine wetlands and some REs (11.3.4 and 11.3.5) with potential riverine wetland values
along the alignment have been identified in the Queensland Referable Wetland Mapping as of High
Ecological Significance (HES) as recognised under the Environmental Protection Regulation 2008.
However, none of these mapped wetlands occur within mapped High Ecological Value waters as outlined
in the EPP (Water and Wetland Biodiversity). The closest HES wetland mapped within High Ecological
Value waters is approximately 25 km east of the Gowrie end of alignment.

Similarly, many of the wetlands (palustrine, lacustrine and mosaic) mapped along the alignment are also
mapped as wetlands under the Vegetation Management Act 1999 (VM Act). These wetlands
predominantly occur in the eastern and western extents of the alignment.

There are mapped VM Act watercourses that intersect the alignment, with stream orders ranging from 1
to 9 as follows:

e Stream order 9: one watercourse

e Stream order 6: one watercourse

e Stream order 5: two watercourses

e Stream order 4: six watercourses

e Stream order 3: seven watercourses
e Stream order 2: 22 watercourses

e Stream order 1: 49 watercourses

The mapped VM Act watercourses that are also recognised under the Water Act 2000 and intersect the
alignment include:

e Westbrook Creek
e Condamine River
e Grasstree Creek
e Macintyre River

e Pariagara Creek
e Back Creek

e Bringalily Creek

¢ Nicol Creek

e Dry Creek

A watercourse determination may be required for works affecting watercourses that are not mapped under
the Water Act 2000. ARTC is an approved entity for the purpose of the DNRME Riverine Protection Permit
exemption requirements, and works can be undertaken providing that they meet the guidelines of the
exemption.
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Fish waterways relevant to waterway barrier works have been identified along the alignment, with maps
provided in Appendix F. These waterways reflect areas that provide fish passage, and are defined under
the Fisheries Act 1994. The number of waterway intersections with the centre of the rail alignment by risk
classification are as follows:

e Low risk (green) — 43 waterways

e Moderate risk (amber) — 28 waterways
e High risk (red) — 7 waterways

e Major risk (purple) — 10 waterways

The level of risk relating to each waterway will be considered by the design team responsible for the
design of infrastructure such as culverts, bridges and other potential barriers to fish movement. This will
occur during the detail design stage of the Project.

Groundwater-dependent ecosystems (GDEs) are ecosystems that rely upon groundwater for their
continued persistence. Some GDEs are entirely dependent on groundwater resources while others may
utilise this intermittently. There are three types of GDEs:

e Aquatic GDEs: surface ecosystems dependent on the surface expression of groundwater
e Terrestrial GDEs: surface ecosystems dependent on the subsurface presence of groundwater
e Subterranean GDEs: include caves and aquifers

Both aquatic and terrestrial GDEs have been mapped by DES along the alignment from approximately
halfway along the section to the NSW/QLD border. The mapping is suitable for use at a regional scale,
and is produced from an assessment of vegetation mapping, wetland mapping, expert knowledge and
the results of existing research.

Terrestrial GDEs are most dominant and concentrated in the mid-section, while aquatic GDEs are
scattered towards the NSW/QLD border end of alignment. The terrestrial GDEs are associated with
Canning Creek and Macintyre Brook, both of which intercept the rail alignment.

Several ephemeral springs (sourced from bedrock aquifer systems) have been mapped by DES adjacent
to the Gowrie end of the alignment, and include:

e Leigh Spring

e Stone Spring

e Springside Spring
e Jimna Springs

e Wellcamp Spring

e Eustondale Spring
e Merigandan Creek.

4.2.6 AquaBAMM /Aquatic Conservation Assessments

The Aquatic Biodiversity Assessment and Mapping Method (AquaBAMM) is a methodology developed by
the Department of Environment and Science to assess conservation values of aquatic ecosystems in
Queensland (DEHP 2015). The method combines a multitude of different criterion scores related to
biodiversity and species richness, presence of threatened species or community, presence of priority
species or ecosystem, ecosystem complexity (e.g. uniqueness of geomorphology) and landscape
connectivity (Clayton et.al 2006). A summary score (AquaScore) is produced and classified into one of
five rankings;
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e Very High
e High

e Medium
e Low

e VeryLow

The rail alignment passes through a diversity of aquatic systems which have been assessed and mapped
according to available AquaBAMM spatial data and reporting (Queensland Globe 2019). The results of
assessment are presented in Table 16. The vast majority of sites have an AquaScore of Medium or
higher, indicating that aquatic ecosystems of the impact assessment area are in relatively good condition.

Table 16 AquaBAMM / ACA score for survey sites

Coﬁggf\‘/sa(;i%rr? \f/%rlue Survey Site Number
Very High 1R, 2, 2R, 3,4,5,6,7,8,9, 10, 11, 29, 30
High 12,13, 14,15
Medium 18,19, 20, 20R, 21, 22, 23, 24, 25, 26, 31, 32, 33, 34, 35, 36, 37, 38,
39, 40, 41, 42, 43
Low 16, 17, 27
Very Low -
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Figure 6. Groundwater Dependent Ecosystem (GDE) values along alignment
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Figure 7. Wetland and watercourse values along alighment
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4.2.7 Endangered ecological community (NSW)

The aquatic ecological community in the natural drainage system of the lowland catchment of the Darling
River is listed as an endangered ecological community (EEC) under the New South Wales Fisheries
Management Act 1994. The lowland catchment of the Darling River has been greatly modified since
European settlement, with many aquatic habitats degraded, and native species in decline (NSW DPI
2007).

The listed ecological community includes the Border Rivers, including the Macintyre River, which is
traversed by the rail alignment at the southern extent of the impact assessment area. The Macintyre River
provides habitat typical of the listed ecological community, which includes meandering channels, deep
channels, pools, wetlands, gravel beds and flood plains. A Priority Actions Statement has been developed
for the EEC (NSW DPI 2019), involving a range of recovery actions including habitat protection,
rehabilitation of disturbed areas and pest control.

4.3 Results of surface water field surveys

Water quality results are presented in the following sections and are grouped to facilitate assessment of
sites consistent with the six sub-catchments in the local water quality guidelines (DES 2019a, b). Water
quality results outside (i.e. exceeding a maximum guideline or below a minimum guideline) both the local
guideline (which is an annual median) and the ANZECC (2000, 2018) guideline (for slightly to moderately
disturbed ecosystems; 95 per cent level of protection) were highlighted as being ‘outside the guideline’.
A median value has been calculated for each site. The median should be interpreted cautiously at sites
where there is a small number of data points.

Laboratory certificates of analysis are provided in Appendix D.

4.3.1 Macintyre Barwon Floodplain (Queensland Border Rivers Basin; sites 1 to 2)

Water quality at sites within the Macintyre Barwon Floodplain was relatively good, with a slightly alkaline
pH and low EC (Table 17). Local guidelines for turbidity and total suspended solids during low flow
conditions were exceeded in November 2018. Nutrient levels were below local water quality guidelines,
with the exception of reactive phosphorus. Chlorophyll a concentrations were also slightly elevated across
most sampling surveys, including during November 2018 despite the turbid water conditions (Table 18).

Dissolved metal concentrations were generally low, with only one exceedance of the ANZECC Guideline
(2018) for copper at Site 2 in November 2018 (Table 19). Hardness concentrations were consistently at
or above 60 mg/L and may provide some protection to biota from the toxic effects of some metals, which
reduce with increased hardness (see Table 3.4.4 of the ANZECC Guidelines 2000).

The concentration of PAHs was below the laboratory level of detection at all sites for all surveys.
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Table 17 Water quality results for Sites 1R, 2 and 2R in the Macintyre Barwon Floodplain — physico-chemical

. . . Salini Turbidit Calcium Magnesium Hardness
Physico-chemical pH units Temp (°C) DO (% Sat) EC (uS/cm) @ /kg)ty (NTU) y TSS (mg/L) (mg/L) (mgg/L) (mg/L)
Limit of Reporting 0.01 0.1 0.1 1 0.01 0.1 5 1 1 1
ANZECC 6.5t07.5 90 to 110 30 to 350 21025
Basin Plan
Low flow 7.4108.0 60t0 110 240 30 25
High flow 70t07.5 60 to 110 180 110 70
Site Field Trip
1R Jun 2018 7.45 13.5 52.5 283 0.14 25.9 28 13 11 78

Jun 2018 Not sampled
Nov 2018 7.74 255 83.8 224 0.10 53.2 27 12 10 71
5 Feb 2019 6.77 28.7 101.6 211 0.11 22.9 23 13 11 78
Apr 2019 7.23 21.6 76.2 216 0.10 11.2 10 16 13 93
May 2019 7.76 16.8 84.6 299 0.14 13.0 12 15 8 70
Median 7.49 23.55 84.2 220 0.11 18.0 17.5 14 10.5 74.5
Jun 2018 7.61 14.0 57.5 239 0.12 13.4 <5 10 8 58
Nov 2018 7.27 25.0 90.2 223 0.1 96.0 43 12 9 67
2R Feb 2019 7.31 28.9 89.5 211 0.11 25.7 24 13 11 78
Apr 2019 7.68 22.3 71.6 215 0.10 12.2 7 16 13 93
Median 7.46 23.65 80.55 219 0.11 19.6 24 125 10 72.5

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise.
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Table 18 Water quality results for Sites 1R, 2 and 2R in the Macintyre Barwon Floodplain — nutrients

Nutrients (mg/L) Ammonia Nitrite Nitrate NOXx Organic N TKN Total N Total P Reactive P 8;/(;; Tpmill 2
Limit of Reporting 0.01 0.01 0.01 0.01 0.1 0.1 0.1 0.01 0.01 1
ANZECC 0.013 0.015 0.03 0.015 -
Basin Plan
Low flow 0.02 0.010 0.575 0.07 0.02 3
High flow ID 0.195 0.9 0.15 ID ID
Site Trip
Jun 2018 0.02 <0.01 <0.01 <0.01 0.6 0.6 0.6 0.1 <0.01 <2
Nov 2018 Not sampled
1R Feb 2019 Not sampled
Apr 2019 Not sampled
Median 0.02 <0.01 <0.01 <0.01 0.60 0.60 0.60 0.10 <0.01 <2
Jun 2018 Not sampled
Nov 2018 <0.01 <0.01 <0.01 <0.01 0.5 0.5 0.5 0.12 0.04 9
2 Feb 2019 0.07 <0.01 0.17 0.17 0.5 0.6 0.8 0.16 0.13 2
Apr 2019 0.03 <0.01 <0.01 <0.01 0.5 0.5 0.5 0.08 0.04 5
May 2019 0.02 <0.01 <0.01 0.02 0.7 0.7 0.7 0.03 <0.01 7
Median 0.03 <0.01 <0.01 0.01 0.50 0.55 0.6 0.1 0.04 6
Jun 2018 0.02 <0.01 <0.01 <0.01 0.5 0.5 0.5 0.05 0.01 <1
Nov 2018 <0.01 <0.01 0.02 0.02 0.5 0.5 0.5 0.015 0.04 5
2R Feb 2019 0.03 <0.01 0.16 0.16 0.6 0.6 0.8 0.16 0.13 2
Apr 2019 0.02 <0.01 <0.01 <0.01 0.4 0.4 0.4 0.06 0.03 4
Median 0.02 <0.01 0.09 0.09 0.50 0.50 0.50 0.06 0.04 4

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise.
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Table 19 Water quality results for Sites 1R, 2 and 2R in the Macintyre Barwon Floodplain — dissolved metals

Dissolved metals (mg/L) Arsenic Cadmium Chromium Copper Lead Nickel Zinc Mercury
Limit of Reporting 0.001 0.0001 0.001 0.001 0.001 0.001 0.005 0.0001
ANZECC 0.024 0.0002 0.0033* 0.0014 0.0034 0.011 0.008 0.00006
Basin Plan
Site Trip
Jun 2018 0.002 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Nov 2018 Not sampled
1R Feb 2019 Not sampled
Apr 2019 Not sampled
Median 0.002 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Jun 2018 Not sampled
Nov 2018 0.003 <0.0001 <0.001 0.002 <0.001 0.002 <0.005 <0.0001
2 Feb 2019 0.004 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Apr 2019 0.003 <0.0001 <0.001 0.001 <0.001 0.003 <0.005 <0.0001
May 2019 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Median 0.003 <0.0001 <0.001 0.0008 <0.001 0.001 <0.005 <0.0001
Jun 2018 0.002 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Nov 2018 0.003 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
2R Feb 2019 0.004 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Apr 2019 0.003 <0.0001 <0.001 0.001 <0.001 0.002 <0.005 <0.0001
Median 0.003 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001

# Low reliability guideline (ANZECC 2018). Values outside of all guidelines are shaded orange
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4.3.2 Lower Macintyre Brook (Queensland Border Rivers Basin; sites 3 to 8)

Water quality at sites in the Lower Macintyre Brook was characterised by high EC and elevated
concentrations of suspended sediment and nutrients, with low dissolved oxygen (Table 20 and Table 21).
Such results are typical of dry season conditions, when streams form a series of isolated pools that are
subject to evaporation. Dissolved metal concentrations were low, with no exceedances of the ANZECC
Guideline (2018) and with the concentration of most metals below the laboratory level of detection (Table
22).

The concentration of PAHs was below the level of detection at all sites. Sites 4, 5 and 8 were dry at the
time of field surveys (Table 3).

4.3.3 Canning Creek (Queensland Border Rivers Basin; sites 9 to 20)

Water quality at sites in the Canning Creek sub catchment was generally poor, characterised by alkaline
pH and elevated concentrations of nutrients (Table 23 and Table 24). EC results exceeded relevant
guidelines at Site 16 but were otherwise good. Dissolved metal concentrations were generally low, with
exceedances of the ANZECC Guideline (2018) for copper at Site 16 in November 2018, February 2019
and April 2019 (Table 25). Hardness concentrations at Site 16 of 100 mg/L may provide some protection
to biota from the toxic effects of some metals, which reduce with increased hardness (see Table 3.4.4 of
the ANZECC Guidelines 2000).

The concentration of PAHs was below the level of detection at all sites. Sites 9, 10, 12, 13, 15, 17 and 19
were dry at the time of field surveys (Table 3).

4.3.4 Southern Condamine (Condamine River Basin; sites 21 to 26)

Water quality at sites in the Southern Condamine (Sites 23 and 24) was characterised by alkaline pH,
high EC and elevated concentrations of suspended sediment and nutrients (Table 26 and Table 27).
Chlorophyll a results also exceeded relevant guidelines. Such results are typical of dry season conditions,
when streams form a series of isolated pools that are subject to evaporation.

Dissolved metal concentrations were generally low, with only two exceedances of the ANZECC Guideline
(2018) for copper and lead at Site 24 (Table 28). Hardness concentrations at Site 24 may provide some
protection to biota from the toxic effects of some metals, which reduce with increased hardness (see
Table 3.4.4 of the ANZECC Guidelines 2000).

The concentration of PAHs was below the level of detection at all sites. Sites 21, 22, 25 and 26 were
found not to be suitable for assessment (Table 2).
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Table 20 Water quality results for Sites 3, 6 and 7 in the Lower Macintyre Brook — physico-chemical

Guideline pH units Temp °C DO %Sat EC puS/cm Salinity g/kg Ll.:.rgld'ty TSS Calcium Magnesium IC-|:ardness as
aCO;

Limit of Reporting 0.01 0.1 0.1 1 0.01 1 ® 1 1 1

ANZECC 6.5t07.5 90 to 110 30 to 350 2t0 25 - - -

Basin Plan

Low Flow 7.41t08.0 60 to 110 370 11 10

High Flow 7.2108.0 60 to 110 250 25 25

Site Trip
Jun 2018 5.58 10.7 46.1 383 0.2 9.7 <5 11 10 69
Nov 2018 7.33 23.8 89.1 406 0.19 6.5 <5 14 10 76

3 Feb 2019 6.65 25.1 50.1 357 0.19 6.9 8 15 10 79
Apr 2019 7.77 19.6 63.4 423 0.20 14.7 12 20 12 99
Median 6.99 21.7 56.8 395 0.20 8.3 10 14.5 10 77.5
Jun 2018 7.97 10.2 52.7 334 0.17 17.2 20@ 9 8 55
Nov 2018 7.08 21.0 51.4 427 0.2 20.8 14 15 10 79

6 Feb 2019 7.20 25.1 49.7 389 0.20 15.1 12 16 10 81
Apr 2019 7.45 18.4 53.1 433 0.21 13.7 10 20 12 99
Median 7.33 19.7 52.1 408 0.2 16.2 13 15.5 10 80
Jun 2018 7.80 10.3 48.7 337 0.17 18.0 18 9 9 60
Nov 2018 7.46 25.2 76.3 434 0.2 15.0 9 15 10 79

7 Feb 2019 7.29 26.6 55.3 409 0.21 12.2 12 17 11 88
Apr 2019 7.64 19.2 51.2 430 0.21 8.2 6 21 12 102
May 2019 7.55 16.8 79.3 449 0.21 7.3 6 19 11 93
Median 7.55 19.2 55.3 430 0.21 12.2 9 17 11 88

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise. @ Result was outside the relative percent difference criterion of 35% (see Section 4.3.7)
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Table 21 Water quality results for Sites 3, 6 and 7 in the Lower Macintyre Brook — nutrients

Guideline (mg/L) Ammonia Nitrite Nitrate NOXx Organic N TKN Total N Total P Reactive P 8;;/0:)0 ol a
Limit of Reporting 0.01 0.01 0.01 0.01 0.1 0.1 0.1 0.01 0.01 1
ANZECC 0.013 0.015 0.03 0.015 -
Basin Plan
Low Flow 0.008 0.018 0.71 0.055 0.011 ID
High Flow ID ID 0.91 0.07 ID ID
Site Trip
Jun 2018 0.04 <0.01 <0.01 <0.01 0.8 0.8 0.8 0.04 <0.01 <2
Nov 2018 <0.01 <0.01 <0.01 <0.01 0.6 0.6 0.6 0.04 <0.01 7
3 Feb 2019 0.04 <0.01 <0.01 <0.01 1 1 1 0.06 <0.01 12
Apr 2019 0.02 <0.01 <0.01 <0.01 1.6 1.6 1.6 0.08 <0.01 65
Median 0.03 <0.01 <0.01 <0.01 0.9 0.9 0.9 0.05 <0.01 9.5
Jun 2018 0.03 <0.01 0.05 0.05 0.8 0.8 0.8 0.04 <0.01 <2.0
Nov 2018 <0.01 <0.01 <0.01 <0.01 0.7 0.7 0.7 0.05 <0.01 4
6 Feb 2019 0.05 <0.01 <0.01 <0.01 1.2 1.2 12 0.06 <0.01 5
Apr 2019 0.03 <0.01 <0.01 <0.01 1.1 1.1 11 0.04 <0.01 10
Median 0.03 <0.01 <0.01 <0.01 0.95 0.95 0.95 0.05 <0.01 4.5
Jun 2018 0.04 <0.01 0.15 0.15 0.9 0.9 1 0.04 <0.01 <2
Nov 2018 <0.01 <0.01 0.02 0.02 0.7 0.7 0.7 0.06 <0.01 5
7 Feb 2019 0.05 <0.01 0.03 0.03 1 1 1 0.04 <0.01 6
Apr 2019 0.03 <0.01 0.09 0.09 1.1 1.1 1.2 0.04 <0.01 14
May 2019 0.05 <0.01 0.24 0.24 1 1 12 0.02 <0.01 7
Median 0.045 <0.01 0.09 0.09 1 1 1 0.04 <0.01 6.5

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise.
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Table 22 Water quality results for Sites 3, 6 and 7 in the Lower Macintyre Brook — dissolved metals

Guideline (mg/L) Arsenic Cadmium Chromium Copper Lead Nickel Zinc Mercury
Limit of Reporting 0.001 0.0001 0.001 0.001 0.001 0.001 0.005 0.0001
ANZECC 0.024 0.0002 0.0033* 0.0014 0.0034 0.011 0.008 0.00006
Basin Plan
Site Trip
Jun 2018 <0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Nov 2018 0.002 <0.0001 <0.001 0.001 <0.001 <0.001 <0.005 <0.0001
3 Feb 2019 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Apr 2019 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Median 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Jun 2018 0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Nov 2018 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
6 Feb 2019 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Apr 2019 0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Median 0.0015 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Jun 2018 0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Nov 2018 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
7 Feb 2019 0.002 <0.0001 <0.001 0.001 <0.001 <0.001 <0.005 <0.0001
Apr 2019 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
May 2019 0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Median 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001

# Low reliability guideline (ANZECC 2018). Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise.
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Table 23 Water quality results for Sites 11, 14, 16 and 18 in Canning Creek and Site 20R in Nicol Creek — physico-chemical

Guideline pH units Temp °C DO %Sat EC pS/cm (Sga/nll(lgl)ty -(r,\l:{%()j'ty TSS Calcium Magnesium ggrcd(r)u:ss as

Limit of Reporting 0.01 0.1 0.1 1 0.01 0.1 5 1 1 1

ANZECC 6.5t07.5 90 to 110 30 to 350 21t0 25 - - -

Basin Plan

Low Flow 7.2t07.8 60 to 110 200 35 25

High Flow 6.9t07.9 60 to 110 165 50 60

Site Trip
Jun 2018 8.18 10.4 67.6 213 0.15 17 15 11 7 56
Nov 2018 8.21 23.7 103.1 286 0.13 21 14 13 6 57

11 Feb 2019 7.00 25.7 65.0 236 0.12 25 23 12 6 55
Apr 2019 7.27 16.6 66.0 297 0.14 64 104 16 8 73
Median 7.725 20.2 66.8 261 0.14 23 19 12.5 6.5 56.5
Jun 2018 7.70 14.7 64.30 160 0.10 44 20 4 7 39
Nov 2018 8.09 22.5 86.60 248 0.11 37 <5 5 9 50

14 Feb 2019 8.19 28.0 101.40 307 0.16 74 39 6 12 64
Apr 2019 7.46 19.2 61.70 353 0.17 104 44 7 16 83
Median 7.90 20.9 75.45 278 0.14 59 39 55 10.5 57
Jun 2018 7.66 12.6 56.30 184 0.11 147 32 14 4 51
Nov 2018 7.82 18.8 82.30 382 0.17 161 56 27 8 100

16 Feb 2019 8.39 29.4 120.00 636 0.33 259 170 25 12 112
Apr 2019 7.62 19.5 32.00 1255 0.62 >1000 2170 42 18 179
Median 7.74 19.2 69.30 509 0.25 161 113 26 10 106
Jun 2018 Not Sampled
Nov 2018 Not Sampled

18 Feb 2019 7.22 28.4 57.9 311 0.16 60.6 18 28 7 99
Apr 2019 7.52 19.4 53.7 320 0.15 23.8 8 34 8 118
May 2019 7.84 16.0 39.7 332 0.15 36.3 14 29 7 101
Median 7.52 19.4 53.7 320 0.15 36.3 14 29 7 101
Jun 2018 Not Sampled
Nov 2018 Not Sampled

20R Feb 2019 Not Sampled
Apr 2019 7.31 19.9 32.8 154 0.08 8.63 10 19 6 72
Median 7.31 19.9 32.8 154 0.08 8.63 10 19 6 72

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise.
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Table 24 Water quality results for Sites 11, 14, 16 and 18 in Canning Creek and Site 20R in Nicol Creek — nutrients

Guideline (mg/L) Ammonia Nitrite Nitrate NOXx Organic N TKN Total N Total P Reactive P 8;/0[)0 i a

Limit of Reporting 0.01 0.01 0.01 0.01 0.1 0.1 0.1 0.01 0.01 1

ANZECC 0.013 0.015 0.03 0.015 -

Basin Plan

Low Flow 0.001 0.006 0.52 0.03 0.008 ID

High Flow ID ID 0.60 0.04 ID 1D

Site Trip
Jun 2018 0.02 <0.01 0.02 0.02 0.9 0.9 0.9 0.06 <0.01 <2
Nov 2018 <0.01 <0.01 <0.01 <0.01 1.2 1.2 1.2 0.11 <0.01 40

11 Feb 2019 0.04 <0.01 <0.01 <0.01 2.2 2.2 2.2 0.15 <0.01 23
Apr 2019 0.02 <0.01 <0.01 <0.01 5.7 5.7 5.7 0.33 <0.01 460
Median 0.03 <0.01 <0.01 <0.01 1.7 1.7 1.7 0.13 <0.01 31.5
Jun 2018 0.25 <0.01 <0.01 <0.01 1.0 1.2 12 0.03 <0.01 <1
Nov 2018 <0.01 <0.01 <0.01 <0.01 0.7 0.7 0.7 0.03 <0.01 3

14 Feb 2019 0.05 <0.01 <0.01 <0.01 1.6 1.6 1.6 0.07 <0.01 6
Apr 2019 0.03 <0.01 <0.01 <0.01 2.3 2.3 2.3 0.10 <0.01 16
Median 0.04 <0.01 <0.01 <0.01 1.3 1.4 14 0.05 <0.01 4.5
Jun 2018 0.02 <0.01 <0.01 <0.01 1.0 1.0 1.0 0.11 <0.01 <4
Nov 2018 0.06 <0.01 0.01 0.01 1.3 1.4 1.4 0.17 <0.01 8

16 Feb 2019 0.06 <0.01 0.02 0.02 4.1 4.2 4.2 0.31 <0.01 54
Apr 2019 1.50 0.05 0.02 0.07 29.6 31.1 31.2 3.93 <0.01 545
Median 0.06 <0.01 0.015 0.015 2.7 2.8 2.8 0.24 <0.01 31
Jun 2018 Not Sampled
Nov 2018 Not Sampled

18 Feb 2019 0.03 <0.01 <0.01 <0.01 1.2 1.2 1.2 0.10 <0.01 7
Apr 2019 0.02 <0.01 <0.01 <0.01 0.8 0.8 0.8 0.04 <0.01 4
May 2019 0.02 <0.01 <0.01 <0.01 0.8 0.8 0.8 0.04 <0.01 5
Median 0.02 <0.01 <0.01 <0.01 0.8 0.8 0.8 0.04 <0.01 5
Jun 2018 Not Sampled
Nov 2018 Not Sampled

20R Feb 2019 Not Sampled
Apr 2019 0.02 <0.01 <0.01 <0.010 1.6 1.6 1.6 0.32 0.10 21
Median 0.02 <0.01 <0.01 <0.010 1.6 1.6 1.6 0.32 0.10 21

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise

© ECO LOGICAL AUSTRALIA PTY LTD

7



Inland Rail — Border to Gowrie Aquatic Ecology Technical Report

Table 25 Water quality results for Sites 11, 14, 16 and 18 in Canning Creek and Site 20R in Nicol Creek — dissolved metals

Guideline (mg/L) Arsenic Cadmium Chromium Copper Lead Nickel Zinc Mercury

Limit of Reporting 0.001 0.0001 0.001 0.001 0.001 0.001 0.005 0.0001

ANZECC 0.024 0.0002 0.0033* 0.0014 0.0034 0.011 0.008 0.00006

Basin Plan

Site Trip
Jun 2018 0.001 <0.0001 <0.001 <0.001 <0.001 0.001 <0.005 <0.0001
Nov 2018 0.001 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001

11 Feb 2019 0.003 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Apr 2019 0.001 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Median 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Jun 2018 <0.001 <0.0001 <0.001 <0.001 <0.001 0.001 <0.005 <0.0001
Nov 2018 0.001 <0.0001 <0.001 <0.001 <0.001 0.001 <0.005 <0.0001

14 Feb 2019 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Apr 2019 0.001 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Median 0.001 <0.0001 <0.001 <0.001 <0.001 <0.005 <0.0001
Jun 2018 <0.001 <0.0001 <0.001 <0.001 <0.001 0.001 <0.005 <0.0001
Nov 2018 0.001 <0.0001 <0.001 0.002 <0.001 0.002 <0.005 <0.0001

16 Feb 2019 0.003 <0.0001 <0.001 0.002 <0.001 0.002 <0.005 <0.0001
Apr 2019 0.004 <0.0001 <0.001 0.002 <0.001 0.009 <0.005 <0.0001
Median <0.0001 <0.001 0.002 <0.001 0.002 <0.005 <0.0001
Jun 2018 Not Sampled
Nov 2018 Not Sampled

18 Feb 2019 0.002 <0.0001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.0001
Apr 2019 0.001 <0.0001 <0.001 0.001 <0.001 0.002 <0.005 <0.0001
May 2019 <0.001 <0.0001 <0.001 0.001 <0.001 0.002 <0.005 <0.0001
Median 0.001 <0.0001 <0.001 0.001 <0.001 0.002 <0.005 <0.0001
Jun 2018 Not Sampled
Nov 2018 Not Sampled

20R Feb 2019 Not Sampled
Apr 2019 0.003 <0.0001 <0.001 <0.001 <0.001 0.004 0.008 <0.0001
Median 0.003 <0.0001 <0.001 <0.001 <0.001 0.004 0.008 <0.0001

# Low reliability guideline (ANZECC 2018). Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise.

© ECO LOGICAL AUSTRALIA PTY LTD

78



Inland Rail — Border to Gowrie Aquatic Ecology Technical Report

Table 26 Water quality results for Site 23 and 24 in the Southern Condamine — physico-chemical

Guideline pH units Temp °C DO %Sat EC pS/cm Z}?L'gl)ty ;r,\l:.:%(;'ty TSS Calcium Magnesium gggjg:zss as
Limit of Reporting 0.01 0.1 0.1 1 0.01 0.1 5 1 1 1
ANZECC 6.5t07.5 90 to 110 30 to 350 2t0 25 - - -
Basin Plan
Low Flow 7.2t07.9 60 to 110 170 <) 8
High Flow 7.0t07.6 60 to 110 160 25 17
Site Trip
Jun 2018 Not Sampled
Nov 2018 Not Sampled
23 Feb 2019 7.18 32.0 84.70 267 0.14 8.0 8 23 8 90
Apr 2019 7.38 19.3 68.60 290 0.14 31.1 18 30 10 116
Median 7.28 25.65 76.65 278 0.14 19.6 13 26.5 9 103
Jun 2018 7.77 7.9 45.90 345 0.16 239 98 14 11 80
Nov 2018 8.18 30.9 89.50 580 0.27 251 194 27 18 142
24 Feb 2019 7.42 27.2 47.80 281 0.14 135 60 13 8 65
Apr 2019 Not Sampled
Median 7.77 27.2 47.80 345 0.16 239 98 14 11 80

Values outside of guidelines are shaded orange. All units mg/L unless stated otherwise.
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Table 27 Water quality results for Site 23 and 24 in the Southern Condamine — nutrients

Guideline (mg/L) Ammonia Nitrite Nitrate NOXx Organic N TKN Total N Total P Reactive P Chl?&;‘;gy e
Limit of Reporting 0.01 0.01 0.01 0.01 0.1 0.1 0.1 0.01 0.01 1
ANZECC 0.013 0.015 0.03 0.015 -
Basin Plan
Low Flow 0.006 0.003 0.595 0.045 0.015 5
High Flow ID ID 0.830 0.060 0.020 ID
Site Trip
Jun 2018 Not Sampled
Nov 2018 Not Sampled
23 Feb 2019 0.03 <0.01 <0.01 <0.01 14 14 1.4 0.10 0.02 2
Apr 2019 0.02 <0.01 <0.01 <0.01 0.9 0.9 0.9 0.06 <0.01 7
Median 0.025 <0.01 <0.01 <0.01 1.15 1.15 1.15 0.08 <0.01 4.5
Jun 2018 0.04 <0.01 <0.01 <0.01 0.5 0.5 0.5 0.07 <0.01 <4
Nov 2018 0.08 <0.01 0.01 0.01 4.1 4.2 4.2 0.51 0.03 28
24 Feb 2019 0.04 <0.01 <0.01 <0.01 1.8 1.8 1.8 0.35 0.07 9
Apr 2019 Not Sampled
Median 0.04 | <0.01 | 0.01 | <0.01 |18 |18 18 0.35 0.03 9
Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise.
Table 28 Water quality results for Site 23 and 24 in the Southern Condamine — dissolved metals
Guideline (mg/L) Arsenic Cadmium Chromium Copper Lead Nickel Zinc Mercury
Limit of Reporting 0.001 0.0001 0.001 0.001 0.001 0.001 0.005 0.0001
ANZECC 0.024 0.0002 0.0033* 0.0014 0.0034 0.011 0.008 0.00006
Basin Plan
Site Trip
Jun 2018 Not Sampled
Nov 2018 Not Sampled
23 Feb 2019 0.003 <0.0001 <0.001 <0.001 <0.001 0.001 <0.005 <0.0001
Apr 2019 0.002 <0.0001 <0.001 <0.001 <0.001 0.003 <0.005 <0.0001
Median 0.0025 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Jun 2018 <0.001 <0.0001 <0.001 0.001 <0.001 0.005 <0.005 <0.0001
Nov 2018 0.002 <0.0001 <0.001 0.004 <0.001 0.006 <0.005 <0.0001
24 Feb 2019 0.003 <0.0001 <0.001 0.001 0.006 <0.001 <0.005 <0.0001
Apr 2019 Not Sampled
Median 0.0020 <0.0001 <0.001 0.001 <0.001 0.005 <0.005 <0.0001

# Low reliability guideline (ANZECC 2018). Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise.
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4.3.5 Central Condamine (Condamine River Basin; sites 27 to 33)

Water quality at sites in the Central Condamine was characterised by alkaline pH and elevated
concentrations of suspended sediment and nutrients (Table 29 and Table 30). The high dissolved oxygen
results indicate that algal growth occurs at some sites, producing high percent saturation of oxygen during
the day from photosynthesis, and more than likely, consuming oxygen at night. The high chlorophyll a
concentrations at most sites are consistent with this interpretation.

Results are typical of dry season conditions, when streams form a series of isolated pools that are subject
to evaporation. Dissolved copper concentrations were consistently high, with dissolved Nickel
concentrations also above the ANZECC Guidelines (2018) at some sites (Table 31). High hardness
concentrations (>59 mg/L) may provide some protection to biota from the toxic effects of some metals,
which reduce with increased hardness (see Table 3.4.4 of the ANZECC Guidelines 2000).

The concentration of PAHs was below the level of detection at all sites. Site 31 was dry at the time of field
surveys (Table 3).

4.3.6 Oakey Creek (Condamine River Basin; sites 34 to 43)

Water quality at sites in the Oakey Creek sub catchment was characterised by alkaline pH and high EC
(Table 32). Nutrient and chlorophyll a concentrations were also elevated across most sites (Table 33).
Such results are typical of dry season conditions, when streams form a series of isolated pools that are
subject to evaporation.

Dissolved copper concentrations were slightly elevated, with no other exceedances of the ANZECC
Guidelines (2018; Table 34). Very high hardness concentrations (>200 mg/L) may provide some
protection to biota from the toxic effects of some metals, which reduce with increased hardness (see
Table 3.4.4 of the ANZECC Guidelines 2000).

The concentration of PAHs was below the level of detection at all sites. Sites 35, 36 and 43 were dry at
the time of field surveys (Table 3) and Sites 34, 37, 38 and 41 were found not to be suitable for
assessment (Table 2).
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Table 29 Water quality results for Sites 27, 28, 30, 32 and 33 in the Central Condamine — physico-chemical

Guideline pH units Temp °C DO %Sat EC pS/cm (Sg?:('g')ty -(r,\[l'.:%()j'ty TSS Calcium Magnesium (H::gjgfss as
Limit of Reporting 0.01 0.1 0.1 1 0.01 0.1 5 1 1 1
ANZECC 6.5t07.5 90 to 110 30 to 350 2t0 25 - - -
Basin Plan
Low Flow 741083 60 to 110 890 25 25
High Flow 7.0t07.6 60 to 110 290 220 130
Site Trip
Jun 2018 8.50 10.0 85.0 352 0.28 51.8 28 40 24 199
Nov 2018 Not sampled
27 Feb 2019 8.34 30.3 134.1 503 0.26 87.5 74 37 25 195
Apr 2019 7.72 17.2 50.6 233 0.11 671 214 21 12 102
Median 8.34 17.2 85.0 352 0.26 87.5 74 37 24 195
Jun 2018 Not sampled
Nov 2018 Not sampled
28 Feb 2019 9.13 35.2 233.6 519 0.27 75.6 73 26 22 156
Apr 2019 7.93 23.1 21.1 315 0.15 477 175 30 18 149
Median 8.53 29.15 127.35 417 0.21 276.3 124 28 20 152.5
Jun 2018 Not sampled
Nov 2018 Not sampled
29 Feb 2019 Not sampled
Apr 2019 8.04 22.0 35.0 307 0.14 77.8 48 33 23 177
Median 8.04 22.0 35.0 307 0.14 77.8 48 33 23 177
Jun 2018 - 14.3 65.5 356 0.22 30.0 11 29 18 146
Nov 2018 8.83 28.8 104.6 507 0.24 98.1 63 22 19 133
30 Feb 2019 8.45 25.1 59.6 365 0.19 43.0 35 25 16 128
Apr 2019 7.71 18.7 70.4 449 0.21 95.6 70 34 26 192
Median 8.45 21.9 67.95 407 0.215 69.3 49 27 18.5 139.5
Jun 2018 Not sampled
Nov 2018 Not sampled
32 Feb 2019 7.8 234 82.2 588 0.30 11.5 95 37 27 204
Apr 2019 Not sampled
Median 7.8 23.4 82.2 588 0.30 11.5 95 37 27 204
Jun 2018 Not sampled
Nov 2018 7.7 | 25.2 | 106.8 | 212 | 0.10 | 429 15 12 |7 59
33 Feb 2019 Not sampled
Apr 2019 Not sampled
Median 7.7 [ 25.2 | 106.8 | 212 [ 0.10 | 429 | 15 12 7 59

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise
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Table 30 Water quality results for Sites 27, 28, 30, 32 and 33 in the Central Condamine — nutrients

Guideline (mg/L) Ammonia Nitrite Nitrate NOXx Organic N TKN Total N Total P Reactive P 83;)[)0 Rd a
Limit of Reporting 0.01 0.01 0.01 0.01 0.1 0.1 0.1 0.01 0.01 1
ANZECC 0.013 0.015 0.03 0.015 -
Basin Plan
Low Flow 0.004 0.004 0.86 0.17 0.02 9
High Flow ID 0.480 2.2 0.95 0.50 4
Site Trip
Jun 2018 0.03 <0.01 <0.01 <0.01 0.90 0.9 0.9 0.11 <0.01 5
Nov 2018 Not sampled
27 Feb 2019 0.05 <0.01 0.01 0.01 2.20 2.2 2.2 0.23 <0.01 53
Apr 2019 0.08 <0.01 <0.01 <0.01 1.40 1.5 1.5 0.51 0.04 24
Median 0.05 <0.01 <0.01 <0.01 1.40 1.5 1.5 0.51 0.04 24
Jun 2018 Not sampled
Nov 2018 Not sampled
28 Feb 2019 0.07 <0.01 <0.01 <0.01 5.10 5.2 5.2 0.43 0.02 56
Apr 2019 0.04 <0.01 <0.01 <0.01 1.50 15 15 0.31 0.01 26
Median 0.055 <0.01 <0.01 <0.01 3.30 3.35 3.35 0.37 0.015 41
Jun 2018 Not sampled
Nov 2018 Not sampled
29 Feb 2019 Not sampled
Apr 2019 0.03 <0.01 <0.01 <0.01 1.80 1.8 1.8 0.66 0.37 18
Median 0.03 <0.01 <0.01 <0.01 1.80 1.8 1.8 0.66 0.37 18
Jun 2018 0.02 <0.01 <0.01 <0.01 0.50 0.5 0.5 0.07 <0.01 <2
Nov 2018 0.10 0.01 0.03 0.04 4.50 4.6 4.6 0.39 0.05 57
30 Feb 2019 0.06 <0.01 <0.01 <0.01 5.10 5.2 5.2 0.43 0.02 50
Apr 2019 0.03 <0.01 <0.01 <0.01 3.30 3.3 3.3 0.38 <0.01 72
Median 0.045 <0.01 <0.01 <0.01 3.9 3.95 3.95 0.385 <0.01 54
Jun 2018 Not sampled
Nov 2018 Not sampled
32 Feb 2019 0.09 | <0.01 | <0.01 | <0.01 | 3.70 | 3.8 | 38 | 0.43 [ 0.03 [ 90
Apr 2019 Not sampled
Median 0.09 | <0.01 | <0.01 | <0.01 [ 3.70 | 3.8 | 3.8 | 0.43 | 0.03 | 90
Jun 2018 Not sampled
Nov 2018 | 0.03 | <0.01 | <0.01 | <0.01 | 1.00 | 1.0 | 1.0 [ 0.23 [ 0.05 E
33 Feb 2019 Not sampled
Apr 2019 Not sampled
Median 0.03 | <0.01 | <0.01 | <0.01 | 1.00 | 1.0 | 1.0 | 0.23 | 0.05 E

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise
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Table 31 Water quality results for Sites 27, 28, 30, 32 and 33 in the Central Condamine —dissolved metals

Guideline (mg/L) Arsenic Cadmium Chromium Copper Lead Nickel Zinc Mercury
Limit of Reporting 0.001 0.0001 0.001 0.001 0.001 0.001 0.005 0.0001
ANZECC 0.024 0.0002 0.0033* 0.0014 0.0034 0.011 0.008 0.00006
Basin Plan
Site Trip
Jun 2018 <0.001 <0.0001 <0.001 0.002 <0.001 0.006 <0.005 <0.0001
Nov 2018 Not sampled
27 Feb 2019 0.002 <0.0001 <0.001 <0.001 <0.001 0.007 <0.005 <0.0001
Apr 2019 0.001 <0.0001 <0.001 0.002 <0.001 0.008 <0.005 <0.0001
Median 0.001 <0.0001 <0.001 0.002 <0.001 0.007 <0.005 <0.0001
Jun 2018 Not sampled
Nov 2018 Not sampled
28 Feb 2019 0.005 <0.0001 <0.001 0.002 <0.001 0.012 <0.005 <0.0001
Apr 2019 0.001 <0.0001 <0.001 0.005 <0.001 0.011 <0.005 <0.0001
Median 0.003 <0.0001 <0.001 0.0035 <0.001 0.0115 <0.005 <0.0001
Jun 2018 Not sampled
Nov 2018 Not sampled
29 Feb 2019 Not sampled
Apr 2019 0.003 <0.0001 <0.001 0.005 <0.001 0.015 <0.005 <0.0001
Median 0.003 <0.0001 <0.001 0.005 <0.001 0.015 <0.005 <0.0001
Jun 2018 <0.001 <0.0001 <0.001 0.001 <0.001 0.003 <0.005 <0.0001
Nov 2018 0.002 <0.0001 <0.001 0.003 <0.001 0.004 <0.005 <0.0001
30 Feb 2019 0.001 <0.0001 <0.001 <0.001 <0.001 0.003 <0.005 <0.0001
Apr 2019 <0.001 <0.0001 <0.001 0.001 <0.001 0.006 <0.005 <0.0001
Median <0.001 <0.0001 <0.001 0.001 <0.001 0.0035 <0.005 <0.0001
Jun 2018 Not sampled
Nov 2018 Not sampled
32 Feb 2019 0.003 | <0.0001 | <0.001 | <0.001 | <0.001 | 0.011 | <0.005 | <0.0001
Apr 2019 Not sampled
Median 0.003 | <0.0001 | <0.001 | <0.001 | <0.001 [ 0.011 | <0.005 | <0.0001
Jun 2018 Not sampled
Nov 2018 <0.001 | <0.0001 | <0.001 | 0.004 | <0.001 | 0.008 | <0.005 | <0.0001
33 Feb 2019 Not sampled
Apr 2019 Not sampled
Median <0.001 | <0.0001 | <0.001 | 0.004 | <0.001 | 0.008 | <0.005 | <0.0001

# Low reliability guideline (ANZECC 2018). Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise
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Table 32 Water quality results for Sites 39, 40 and 42 in the Oakey Creek — physico-chemical

L . L Turbidity . . Hardness as
Guideline pH units Temp °C DO %Sat EC pS/cm Salinity (g/kg) TSS Calcium Magnesium
(NTU) CaCOg3
Limit of Reporting 0.01 0.1 0.1 1 0.01 0.1 5 1 1 1
ANZECC 6.5t07.5 90 to 110 30 to 350 2to0 25 - - -
Basin Plan
Low flow 7.7t08.3 60 to110 510 13 14
High flow 74t08.1 60 to110 375 55 65
Site Trip
Jun 2018 8.12 14.0 75.5 2318 1.25 11.3 8 73 137 746
Nov 2018 8.36 28.2 121.6 1731 0.86 20.5 14 65 94 549
39 Feb 2019 8.54 29.4 148.2 2632 1.48 35.2 30 42 169 801
Apr 2019 8.24 20.3 106.2 1843 0.92 21.9 20 87 122 720
Median 8.30 24.3 113.9 2080 1.09 21.2 17 69 130 733
Jun 2018 8.42 10.4 74.6 1320 0.69 8.1 10 51 82 465
Nov 2018 8.25 24.8 92.0 692 0.33 12.5 9 32 38 236
40 Feb 2019 Not Sampled
Apr 2019 8.13 20.4 88.6 680 0.33 40.6 26 37 48 290
Median 8.25 20.4 88.6 692 0.33 12.5 10 37 48 290
Jun 2018 8.52 9.80 72.8 1287 0.69 4.6 6 55 81 471
Nov 2018 8.30 325 116.7 1157 0.56 6.1 10 49 67 398
42 Feb 2019 8.44 30.8 146.6 1339 0.73 10.3 8 43 91 482
Apr 2019 8.15 22.9 85.0 850 0.41 14.6 12 48 60 367
May 2019 8.25 16.2 105.4 1339 0.64 5.5 <5 62 86 509
Median 8.3 22.9 105.4 1287 0.64 6.1 9 49 81 471

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise
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Table 33 Water quality results for Sites 39, 40 and 42 in the Oakey Creek — nutrients

S . _ . . . Chlorophyll a
Guideline (mg/L) Ammonia Nitrite Nitrate NOXx Organic N TKN Total N Total P Reactive P (ug/l)
Limit of Reporting 0.01 0.01 0.01 0.01 0.1 0.1 0.1 0.01 0.01 1
ANZECC 0.013 0.015 0.03 0.015 -
Basin Plan
Low flow 0.010 0.005 1.000 0.110 0.045 5
High flow ID ID 1.280 0.340 0.09 ID
Site Trip

Jun 2018 0.04 0.01 0.51 0.52 0.3 0.3 0.8 0.02 <0.01 <1
Nov 2018 0.05 <0.01 <0.01 <0.01 0.4 0.5 0.5 0.11 <0.01 13
39 Feb 2019 0.06 <0.01 <0.01 <0.01 0.9 1.0 1.0 0.08 <0.01 12
Apr 2019 0.04 <0.01 0.07 0.07 0.6 0.6 0.7 0.06 <0.01 31
Median 0.045 <0.01 <0.01 <0.01 0.5 0.55 0.75 0.07 <0.01 125
Jun 2018 0.02 <0.01 <0.01 <0.01 0.3 0.3 0.3 0.02 <0.01 <1
Nov 2018 0.06 0.02 0.72 0.74 0.3 0.4 1.1 0.20 0.02 7
40 Feb 2019 Not Sampled
Apr 2019 0.02 0.02 0.90 0.92 0.3 0.3 1.2 0.06 0.02 4
Median 0.02 0.02 0.72 0.74 0.3 0.3 1.1 0.06 0.02
Jun 2018 0.02 <0.01 1.25 1.25 0.2 0.2 1.4 0.01 <0.01 <1
Nov 2018 0.05 <0.01 0.82 0.82 0.2 0.2 1.0 0.17 0.01 <1
Feb 2019 0.06 0.02 0.69 0.71 0.3 0.4 1.1 0.02 <0.01 3
42 Apr 2019 0.05 0.02 1.25 1.27 0.2 0.2 1.5 0.04 0.02 2
May 2019 0.03 0.02 1.38 1.4 0.2 0.2 1.6 <0.01 <0.01 1
Median 0.05 0.02 1.25 1.25 0.2 0.2 1.4 0.03 <0.01 1

Values outside of all guidelines are shaded orange. All units mg/L unless stated otherwise
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Table 34 Water quality results for Sites 39, 40 and 42 in the Oakey Creek — dissolved metals

Guideline (mg/L) Arsenic Cadmium Chromium Copper Lead Nickel Zinc Mercury
Limit of Reporting 0.001 0.0001 0.001 0.001 0.001 0.001 0.005 0.0001
ANZECC 0.024 0.0002 0.0033# 0.0014 0.0034 0.011 0.008 0.00006
Basin Plan
Site Trip
Jun 2018 <0.001 <0.0001 <0.001 <0.001 <0.001 0.004 <0.005 <0.0001
Nov 2018 <0.001 <0.0001 <0.001 0.002 <0.001 0.007 <0.005 <0.0001
39 Feb 2019 <0.001 <0.0001 <0.001 0.001 <0.001 0.006 <0.005 <0.0001
Apr 2019 <0.001 <0.0001 <0.001 0.002 <0.001 0.010 <0.005 <0.0001
Median <0.001 <0.0001 <0.001 0.002 <0.001 0.005 <0.005 <0.0001
Jun 2018 <0.001 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Nov 2018 <0.001 <0.0001 <0.001 0.003 <0.001 0.004 <0.005 <0.0001
40 Feb 2019 Not Sampled
Apr 2019 <0.001 <0.0001 <0.001 0.002 <0.001 0.003 <0.005 <0.0001
Median <0.001 <0.0001 <0.001 0.002 <0.001 0.002 <0.005 <0.0001
Jun 2018 <0.001 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Nov 2018 <0.001 <0.0001 <0.001 0.002 <0.001 0.002 <0.005 <0.0001
Feb 2019 <0.001 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
42 Apr 2019 <0.001 <0.0001 <0.001 0.001 <0.001 0.003 <0.005 <0.0001
May 2019 <0.001 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001
Median <0.001 <0.0001 <0.001 <0.001 <0.001 0.002 <0.005 <0.0001

# Low reliability guideline (ANZECC 2018). Values outside of guidelines are shaded orange. All results mg/L unless stated otherwise.
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4.3.7
Relative percent differences for duplicate samples in June 2018 (Site 6), November 2018 (Site 3),
February 2019 (Site 6), April 2019 (Site 6) and May 2019 (Site 7) were below the acceptance criterion of
35 per cent for all parameters except Total Suspended Solids (TSS) in June 2018, which was 58 per cent
(raw TSS values of 11 and 20 mg/L).

Quality assurance results

When sampling pools of water that are not well mixed, there is potential for one sample to have quantities
of detritus or sediment that differs slightly from the duplicate sample. With other assessed duplicate
parameters showing a high degree of uniformity, the lack of mixing appears to be the principal driver of
error. Also, the results of these samples are close to the laboratory limit of reporting for TSS of 5 mg/L.
The relative percent difference variable is sensitive to small differences between values at low
concentrations, close to the limit of reporting.

Results for field blank samples were at or below the laboratory level of detection for all samples on all
field trips, except ammonia in November 2018 (0.03 mg/L) and April (0.02 mg/L), when the results were
slightly above the laboratory limit of detection of 0.01 mg/L. These results indicate that the process of
collecting the field blank may have resulted in some very minor contamination of the distilled water.
However, several other samples in the November 2018 batch had concentrations of ammonia below the
laboratory limit of detection, so any contamination was localised in this batch of samples.

Overall, the quality assurance results indicate a high level of reliability in the data collected.

4.4 Results of agquatic ecology surveys

441

Fourteen species of aquatic plants were detected from the aquatic survey in June and November 2018
(Table 35). No EVNT aquatic flora species were detected.

Aquatic flora

Table 35 Aquatic flora detected within the Project aquatic survey sites June and November 2018

o Common Survey Site (and approximate % cover in reach)
Scientific name .
name period 2|4| 5| 8|9 |12 |13 |15 |16 |17 |19 |32 | 43
Arundinella June 2018 - 1 4 1 1 2
nepalensis Reed grass November 2018 1 4 1] 1
June 2018 - 14 3
Carex appressa Tall sedge Novemnber 2018 12 1 1 3
Cvyperus June 2018 - 1 1 2 1
exaltats Tallflat sedge = 0 ber 2018 | 1 1 1|1
Cyperus gracilis Slender fiat- June 2018 - !
sedge November 2018 | 1 1
Cyperus Dwarf flat- June 2018 - 5 1
pygmaeus sedge November 2018 5 1
. . June 2018 - 1 2
Eleocharis acuta | Spikerush Novemnber 2018 1 >
| : Ribbed June 2018 - 5
Eleocharis plana | o 4 orish November 2018 1|20 5
. June 2018 - 1 3 5 5 5 5 3 2 60
Juncus usitatus Common rush Novernber 2018 1 3 1 113 3 5 5 5 3 > 160
Leptochloa Umbrella cane | June 2018 - 5 20
digitata grass November 2018 5 20
Ludwigia June 2018 - 30
eploides subsp. | Water primrose
Fnopntevidensis P P November 2018
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A Common Survey Site (and approximate % cover in reach)

Scientific name .
name period 24| 5|8 |9 |12 |13 |15 |16 |17 |19 |32 | 43

Marsilea Common June 2018 -
drummondii nardoo November 2018 | 1 1
Persicaria Hairv knotweed June 2018 - 5
attenuata y November 2018 | 1 5
Persicaria Slender June 2018 - 1
decipiens knotweed November 2018 | 3 1
Persicaria , June 2018
orientalis Lady's Thumb = ber 2018 | 1 1
Phragmites Common reed June 2018 - 15
australis November 2018 | 2 20

. June 2018 -
Scirpus sp. Club rush Novermber 2018 1

- Access was not available to Site 2 during the June 2018 survey

The majority of aquatic flora species encountered during the June and November 2018 field surveys were
common emergent species such as aquatic (or semi-aquatic) grasses, sedges and rushes.

The lack of both diversity and abundance of aquatic plants at some sites is likely to be indicative of dry
physical conditions. More diverse aquatic communities may occur through recruitment during sustained
flows or water pooling over the wetter months of the year.

442

The overall physical habitat assessment scores were Fair to Good for each aquatic site surveyed in June
and November 2018, with no difference between the two surveys. Channel flow status rated poor at most
sites due to the dry conditions encountered at the times of assessment. Epifaunal substrate/available
cover also rated poor at most sites, owing to the dominance of silt/clay substrates and general lack of
substrate complexity. This is generally a reflection of the natural clay-rich bed substrates, as opposed to
siltation. Bed and bank stability rated high at most sites, owing largely to good vegetative bank protection
and reasonably intact riparian zones across the impact assessment area (Table 36). Site descriptions for
Aquatic Ecology sites are provided in Appendix A.

Physical habitat

Table 36 AusRivAS physical habitat assessment scores for the Project aquatic survey sites, June and
November 2018

Habitat parameter Site (and score)

12 | 13 | 15 | 16 | 17 | 19 | 32 | 43

Epifaunal substrate/available cover Gia | P5 | Ps5 Pa_ | Pa P3 F9 P5 | Gi5 | F7 F9 F7 P4

Pool substrate characterisation G2 | F7 | F10 | P3 F6 F7 F9 F6 F9 P3 | G13 | F7 P4

Pool variability G4 | PO | PO PO_| PO PO | G13 | F6 | G13 | G11 | F6 F8 PO

Sediment deposition G12 | E16 | E18 | E16 | P4 | G13 | E16 | E16 | G15 | E16 | F8 | E16 | Ei8

Channel flow status E18 | PO PO PO PO PO PO P0o | E18 | PO PO PO PO

Channel alteration G13 | E16 | G15 | Gi5 | G13 | G13 | E18 | E18 | E18 | E16 | G13 | G11 | F9

Channel sinuosity F10 | F7 P5 P5 F6 F6 | Gi1 | F7 | G12 | G13 | F9 | G13 | F7

Bank stability Left bank G7 | E9 | E10 | E9 | 68 | E9 | 6 | E9 | F4 | P2 | F4 | G7 | F5
Right bank G7 | E9 | E10 | E9 | e8 | E9 | &7 | E9 F4 P2 F4 | c6 | F5
Vegetation protection | Left bank 67 | 68 | 67 | o6 | G6 | G6 | c6 | 6 | Fa | F5 | G6 | F5 | F5
Right bank G7 | 68 | 67 | 66 | 66 | G6 | c6 | G6 F4 F5 G6 F5 F5
Riparian zone score Left bank G6 | 68 | E9 | c8 | c8 | c6 | E9 | o7 | Fa | F5 | 67 | o7 | P2
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Habitat parameter Site (and score)

2 4 5 8 9 12 13 15 16 17 19 32 | 43

Right bank G6 | Gs E9 G6 | G6 | G6 E9 G7. F4 F5 G7_| G8 P2

Total (low gradient) habitat score G G G F F F G G G F E F F

129 101 105 87 74 84 119 102 124 90 92 100 66

Notes:

Ratings as per AusRivAS Physical Assessment Protocol (Parsons et al. 2002).

Categories for each habitat parameter: E = Excellent (green shading); G = Good (yellow shading); F = Fair (orange
shading); P = Poor (pink shading).

Categories for total (low gradient stream) habitat score: E = 154-200; G = 101-153; F = 48-100; P = 0-47.

4.4.3 Macroinvertebrates and stream health

Taxonomic composition

A total of 26 taxa were identified from 523 aquatic macroinvertebrates collected from two sites in
November 2018. Taxa richness was slightly more diverse in the samples collected from Bringalily Creek
(Site 16; 19 taxa) than in the samples collected from the Macintyre River (Site 2; 18 taxa). Taxa richness
was greater in the edge habitat at each site than in the bed habitat, likely owing to the greater habitat
complexity and food sources.

A total of 54 taxa were identified from 1,785 aquatic macroinvertebrates collected from five sites in May
2019. Taxa richness was most diverse in the Macintyre River (Site 2; 34 taxa), with slightly lower diversity
at sites 18 (30 taxa), 42 (29 taxa), 6R (28 taxa) and 7 (27 taxa). This is likely a reflection of the lower (yet
sustained) flow producing greater habitat complexity at site 2, including varying depths, velocities and
substrate sizes.

The most taxa-rich orders were Hemiptera (aquatic bugs), Coleoptera (beetles) and Diptera (true flies) in
both the November 2018 and May 2019 sampling rounds. Other orders included Acarina (mites),
Ephemeroptera (mayflies), Trichoptera (caddis flies), Zygoptera (damselflies), Epiprocta (dragonflies),
Gastropoda (aquatic snails) and Veneroida (basket clams), Decapoda (in this case prawns, shrimp and
yabbies), Collembola (spring tails), Lepidoptera (aquatic caterpillars), Ostracoda (seed shrimp),
Copepoda (copepods), Cladocera (water fleas), Isopoda (isopods), Rhynchobdellida (jawless leeches)
and Oligochaeta (segmented worms).

PET taxa

Five PET taxa were detected in samples collected from across the impact assessment area in November
2018, and seven PET taxa were detected in May 2019. Sites 2 (Macintyre River), 6R (Macintyre Brook)
and 7 (Macintyre Brook) recorded the greatest number of PET taxa, with six PET taxa recorded from each
site in May 2019. PET taxa consisted of three Ephemeroptera (mayfly) taxa: Baetidae, Caenidae and
Leptophlebiidae; and four Trichoptera (caddis fly) taxa: Calamoceratidae (sleeping bag caddis),
Ecnomidae (caseless caddis), Hydropsychidae (net spinning caddis) and Leptoceridae (stick caddis). No
Plecoptera (stoneflies) were detected, nor were they expected to occur within the sites sampled, due to
the absence of riffles and suitable substrates.

SIGNALZ2 scores

SIGNAL?2 scores were greater for the edge habitat samples than for the bed habitat samples at each of
the two sites sampled in November 2018 and ranged from 2.88 in the bed habitat of Site 16 (Bringalily
Creek) to 3.92 in the edge habitat of Site 2 (Macintyre River). The SIGNAL2 value of 3.36 for the edge
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habitat sample collected from Site 16 in November 2018 falls within the 20:80 percentile range of 3.13 to
3.75 for slightly to moderately disturbed waters of the Dumaresq catchment within the Queensland Border
Rivers basin (Negus et al. 2013, cited in DES 2019a).

SIGNAL2 scores were greater for the bed habitat samples than for the edge habitat samples at each of
the five sites sampled in May 2019. This is likely a reflection of the retracting water level associated with
lower flow, and greater habitat complexity at Site 2, including varying depths, velocities and substrate
sizes. SIGNAL2 scores in May 2019 ranged from 3.25 in the edge habitat of Site 6R to 4.33 in the bed
habitat of Site 18. The SIGNALZ2 values for the edge habitat samples collected from sites 6R, 7 and 18
fall within or favourably above the 20:80 percentile range of 3.13 to 3.75 for slightly to moderately
disturbed waters of the Dumaresq catchment within the Queensland Border Rivers basin (Negus et al.
2013, cited in DES 2019a).

No SIGNAL2 guidelines are yet available for the broader Macintyre River catchment, or the Condamine
River catchment. However, the SIGNALZ2 scores for Site 2 fall within or just outside the 20:80 percentile
guideline range of 3.33 to 3.85 for bed habitats and 3.31 to 4.20 for edge habitats of slightly to moderately
disturbed waters of the Queensland Central Region, as a guide for comparison (DEHP 2013). The
SIGNAL2 scores for Site 42 fall within or just outside the 20:80 percentile guideline range of these
guidelines.

Tolerant taxa

The percentage of tolerant macroinvertebrate taxa (i.e. those with SIGNALZ2 score of three or less) in the
edge habitats ranged from 40 to 63 per cent in the samples collected in November 2018 and from 52 to
55 per cent in the samples collected in May 2019. The percentage of tolerant macroinvertebrate taxa in
the bed habitats ranged from 40 to 63 per cent in the samples collected in November 2018 and from 22
to 40 per cent in the samples collected in May 2019. The percentage of tolerant taxa in the edge habitat
samples collected from Sites 6R, 7, 16 and 18 fall within the 20:80 percentile range of 37.93 to 65.00 per
cent for slightly to moderately disturbed waters of the Dumaresq catchment within the Queensland Border
Rivers basin (Negus et al. 2013, cited in DES 2019a).

No tolerant taxa guidelines are yet available for the broader Macintyre River catchment, or the Condamine
River catchment. However, the tolerant taxa scores for Site 2 fall within or just outside the 20:80 percentile
guideline range of 25 to 50 per cent for the bed habitat and 44 to 56 per cent for the edge habitat of slightly
to moderately disturbed waters of the Queensland Central Region (as a guide for comparison; DEHP
2013). The tolerant taxa scores for Site 42 fall within the 20:80 percentile guideline range of these
guidelines.

AusRivAS OE50

The AusRivAS OES50 assessment method describes the biological diversity of macroinvertebrates when
compared with reference sites used to create the AusRivAS model. There are five categories of diversity,
called bands: X, A, B, C and D. Band A (similar to reference) is assighed when results are similar to
reference sites (the expected number of families within the range found at 80% of the reference sites).
Band B (significantly impaired) is assigned when there are fewer families than expected, with a potential
impact either on water or habitat quality. Band X (more biologically diverse than reference) is assigned
when taxonomic richness is higher than reference because of naturally high biodiversity, an impact such
as mild nutrient enrichment, or artificially sustained flow in a normally intermittent stream.

Overall, AusRivAS band ratings ranged from Band A (reference condition) to Band B (significantly
impaired). Aquatic macroinvertebrate assemblages in the bed and edge habitats of Site 16 (Bringalily
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Creek) were in reference condition (Band A; Table 37) in November 2018. This was also the case for bed
and edge habitats samples collected from Site 18 (also Bringalily Creek) in May 2019, each in reference
condition (Band A: Table 37). This suggests that most/all of the expected taxa were found and that
existing upstream impacts on water quality and/or habitat condition have not resulted in a loss of
macroinvertebrate diversity. Both the bed and edge habitat samples collected from Site 2 (Macintyre
River) were slightly impaired (Band B).

Table 37 AusRivAS model outputs for sites sampled within the impact assessment area, November 2018

Site Bed habitat Edge habitat Overall
OE50 Band OE50 Band Band

November 2018
2 (Macintyre River) 0.56 B 0.73
16 (Bringalily Creek) 0.85 A 0.99 A
May 2019
2 (Macintyre River) 1.22 1.02 A A
6R (Macintyre Brook) 0.61 n 0.92 A B
7 (Macintyre Brook) 1.22 0.83 A A
18 (Bringalily Creek) 0.91 A 1.10 A A
42 (Dry Creek) 0.88 A 0.75 B B

4.4.4 Macro-crustaceans

Three macro-crustacean families: Palaemonidae (freshwater prawns), Atyidae (freshwater shrimp) and
Parastacidae (yabbies), were encountered within the impact assessment area. Individuals from the family
Palaemonidae were identified as Macrobrachium australiense. Individuals from the family Atyidae were
identified as Paratya australiense. Individuals from the family Parastacidae were identified as Cherax
destructor.

445 Fish

There were no fish caught in bait traps during the June 2018 survey, predominantly due to dry conditions
and limitations of the sampling method. A total of 202 fish were caught across the two sites in November
2018 with sufficient water for investigation (Table 38). These included common native and introduced
species. No Murray Cod or Silver Perch were captured. However, both sites had habitat potentially
suitable for the Murray Cod. The Agassiz’s Glassfish (Ambassis agassizii) was captured at Site 2 in the
Macintyre River, on the Queensland side of the state border. The western population of this species is
listed as an endangered population in NSW (NSW DPI 2013).

A total of 1,865 fish were caught across the five sites in May 2019 with sufficient water for investigation
(Table 38). These included native species and introduced species. Six Murray Cod were caught at Site
2 on the Macintyre River, with one Murray Cod captured at Site 7 on Macintyre Brook. Other species
encountered included the Murray River Rainbowfish, Unspecked Hardyhead, Australian Smelt and
Southern Purple Spotted Gudgeon.

Surveys confirmed the presence of several native and pest fish species across the impact assessment
area. However, the presence and abundance of fish species at many sites is likely to have been limited
by the dry conditions during the approximate 12 month survey period. A greater diversity and abundance
of fish across waterways of the impact assessment area is therefore assumed for the purposes of impact
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assessment. The Murray Cod was confirmed to be present in the Macintyre River and Macintyre Brook,
and is assumed to be present in other large waterways of the impact assessment area, including the
Condamine River and larger tributaries. Many of the fish species found or assumed to be present in
waterways of the impact assessment area undertake migrations, including Bony Bream, Murray River

Rainbowfish, Australian Smelt and Murray Cod (Lintermans 2007).

Table 38 Summary of fish caught during November 2018 field surveys

Location Date Scientific name Common name cap’)\:ﬁ.red S'?r?];%r,'\ge

Macintyre | 29 November | ambassis agassizii Agassiz's glassfish* 1 35

River 2018 - " —

(Site 2) Carassius auratus Common goldfish 7 4510 50
Gambusia holbrooki* Eastern gambusia* 4 251035
Hypseleotris sp. Carp Gudgeon 57 20to 40
Le!opotherapon Spangled perch 2 30to 45
unicolor
Melanotaenia fluviatilis | Murray river rainbowfish 2 351045
Nematalosa erebi Bony bream 1 40

5819'16 May | Craterocephalus fulvus | Unspecked hardyhead 7 40 to 55

Gambusia holbrooki* Eastern gambusia* 75 2510 40
Hypseleotris sp. Carp Gudgeon 98 251045
Le!opotherapon Spangled perch 17 60 to 80
unicolor
Melanotaenia fluviatilis | Murray river rainbowfish 75 35t0 75
Maccullochella peelii Murray cod? 6 310 to 450
Retropinna semoni Australian smelt 51 40t0 70

Macintyre | 16 — 17 May | Hypseleotris sp. Carp gudgeon 685 25 to 45

Brook 2019

(Site 6R) Craterocephalus fulvus | Unspecked hardyhead 19 351055
Tandanus tandanus Freshwater catfish 18 90 to 420
Gambusia holbrooki* Eastern gambusia* 147 2510 40
Melanotaenia fluviatilis | Murray river rainbowfish 27 3510 50
Retropinna semoni Australian smelt 1 50

Macintyre | 16 — 17 May | Maccullochella peelii Murray cod* 1 490

Brook 2019 -

(Site 7) Hypseleotris sp. Carp gudgeon 283 251045
Melanotaenia fluviatilis | Murray river rainbowfish 238 30to 55
Craterocephalus fulvus | Unspecked hardyhead 28 35to 60
Carassius auratus* Common goldfish* 1 150
Cyprinus carpio* Common carp* 1 160
Gambusia holbrooki* Eastern gambusia* 3 30
Retropinna semoni Australian smelt 5 40t0 45

Bringalily 28 November | Carassius auratus* Common goldfish* 3 80 to 250

Creek 2018 . .

(Site 16) Cyprinus carpio* Common carp* 6 300 to 430
Hypseleotris sp. Carp Gudgeon 101 20to 45
Macquaria ambigua Golden perch 3 231029
Melanotaenia fluviatilis | Murray river rainbowfish 15 35t055
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. L No. Size range
Location Date Scientific name Common name captured (mm)?
Bringalily 17 — 18 May | Leiopotherapon
Creek 2019 unicolor Spangled perch 52 45t0 70
(Site 18) Hypseleotris sp. Carp gudgeon 13 30to 35
Dry Creek | 18 May 2019 Mogurnda adspersa Southern purple spotted 14 50 to 80
(Site 42) gudgeon

"Estimated length from snout to tail fork, *Pest species euthanised, # Threatened species in QLD or NSW at location of capture.

4.4.6 Freshwater turtles

Habitat suitable for freshwater turtles was observed throughout the impact assessment area. This
included major systems such as the Macintyre and Condamine Rivers, as well as smaller creeks and
tributaries, many of which were dry at the time of the field surveys. Turtle nesting habitat was noted to be
abundant along the Macintyre River and Macintyre Brook, with the Eastern snake-necked turtle recorded
at Bringalily Creek. Due to ongoing dry conditions, many turtles are likely to have moved temporarily to
constructed farm dams and other more permanent sources of water during the survey period. No habitat
suitable for the Bell's turtle or Southern snapping turtle was identified during the field surveys.

45 Synthesis of existing aquatic ecology and surface water values

A summary of key aquatic ecology and surface water values is provided in the following sections, relative
to the water quality zones identified by DES (2019a, b) for the implementation of local water quality
guidelines. The water quality zones generally align with sub-catchments of the impact assessment area.

In general, aquatic ecology values can be summarised as:

e Biodiversity and nature conservation
e Riparian vegetation

e Habitat connectivity

e Bank stability

e Water quality

e Sediment quality

e Water resources

Macintyre Barwon Floodplain (Sites 1 and 2)

Sites within the Macintyre Barwon Floodplain were located on the largest watercourse in the region (the
Macintyre River) and had a significant amount of water present in large pools and channels. Stream banks
were generally well defined. However, some areas had been subject to tunnel and gully erosion.
Disturbance to the aquatic habitats was noted as a result of both adjacent land use from agricultural
grazing and construction of a bridge access.

Riparian vegetation cover was high although aquatic flora comprised only a small proportion of the
vegetation present (approximately 2 per cent). Aquatic fauna was recorded at Site 2, with eight native
species of fish that inhabit pools and streams of the floodplain, including the Murray Cod and Agassiz’s
Glassfish. Habitat value in general was assessed as good, with limited barriers to fish passage. Nesting
habitat for freshwater turtles was also abundant along the Macintyre River.

Water quality was generally good, with elevated turbidity, EC and suspended sediment concentrations.
Macroinvertebrate assemblages were consistent with those expected for slightly to moderately disturbed
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aguatic ecosystems, indicating the presence of good water quality and habitat features in the period prior
to assessment. Representative site photos are provided in Figure 8.

Figure 8 Macintyre Barwon Floodplain representative sites November 2018 (left: Site 1, right: Site 2)

Lower Macintyre Brook (sites 3 to 8)

Lower Macintyre Brook consists of several ephemeral drainage features, some of which were dry at the
time of field surveys. When water was present, small standing pools were common along with larger
deeper stream sections. The poorly defined low sloped banks were consistent with a low potential for
erosion. Riparian vegetation was intact at most sites.

Adjacent land consisted of native forest as well as cropping (grain fed cattle and irrigation). Therefore, a
moderate to high level of disturbance exists, particularly in areas where irrigation and agricultural runoff
occurs. A Eucalypt woodland vegetation community was observed along the drainage, though some
clearing has occurred on the floodplains. Aquatic flora persistence and biodiversity was variable, with up
to 15 per cent cover in some parts and as low as 1 per cent cover in others.

Six species of native fish were identified at Sites 6R and 7 during field surveys in May 2019, including the
Murray Cod. The Lower Macintyre Brook also has suitable habitat for the Platypus, which was observed
in the June 2018 survey. Macroinvertebrate scores were variable between sites and generally indicative
of good water quality and habitat features. Banks also provide suitable nesting habitat for freshwater
turtles. Water flow obstructions were present, including at Site 4, where a dog proof fence intersected the
waterway. Overall habitat value was rated from fair to good, with some parts of the brook providing
effective fish passage, even at times of low flow. Water quality at sites in the Lower Macintyre Brook was
characterised by high EC and elevated TSS and nutrients, with low dissolved oxygen. Representative site
photos are provided in Figure 9.
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Figure 9 Lower Macintyre Brook representative sites, November 2018 (top left: Site 3, top right: Site 4, middle
left: Site 5, middle right: Site 6, bottom left: Site 7, bottom right: Site 8)

Canning Creek (sites 9 to 20)

The Canning Creek water quality zone comprises a combination of ephemeral (some of which were dry
at the time of assessment) and semi-permanent waterways (e.g. Sites 11, 14 and 16). Stream banks were
variable across the impact assessment area, with some well-defined stream banks of varying slope as
well as others that were flatter and less distinct waterway pathways.
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Adjacent land use included native forest, road reserve and cattle grazing. Areas which have been fenced
off to grazing (e.g. Site 9) have experienced less vegetation disturbance than other areas which are
subject to stock access. Erosion was observed to range from moderate to severe, with the invasion of
exotic pastoral weed Lippia detected, which is known to outcompete native riparian flora and negatively
affect bank stability (reported at Sites 9 and 17). Further disturbance has also occurred through the
installation of box culverts and bridge access.

Vegetation communities consisted of scattered and clumped Eucalypt woodlands, while aquatic flora
cover ranged from 5 per cent (Site 9) to more than 30 per cent (Sites 16 and 17). Aquatic fauna were
confirmed at semi-permanent waterways of Sites 16 and 18 where five native species of fish were
recorded. These sites also provided potential habitat for EVNT species Murray Cod and SLC Platypus.
In general, habit value ranged from fair to good with effective fish passage existing at the majority of sites
along Canning Creek.

Water quality within the Canning Creek water quality zone was generally poor, characterised by alkaline
pH and elevated concentrations of nutrients. However, macroinvertebrate assemblages in Bringalily
Creek were generally consistent with those expected for sites in reference condition (Band A).
Representative site photos are provided in Figure 10.
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Figure 10 Canning Creek representative sites, November 2018 (top left: Site 10, top right: Site 12, middle left:
Site 16, middle right: Site 18, bottom left: Site 19, bottom right: Site 11)

Southern Condamine (sites 21 to 26)

Southern Condamine comprised multiple ephemeral drainage features, most of which were dry at the
times of assessment, with the exception of Site 24, which generally had water present. The majority of
streams exhibited poorly defined, low sloped banks which were assessed as moderately stable. Adjacent
land was utilised for agricultural practices such as cattle grazing, which had resulted in some bank
erosion.

The riparian zone was particularly wide in some sections with a mix of native and exotic vegetation cover.
Large trees such as eucalypts were often scattered, and the abundance of aquatic flora was variable.
Areas which contained deeper channels and larger water bodies have the potential to support some
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aquatic flora and fauna species. This may include the Murray Cod during extended wet periods, when
there are larger volumes of water in the Condamine River system. However, aquatic environments are
considered unlikely to provide suitable habitat for any EVNT or SLC species during average to dry periods,
due to their ephemeral nature. Water quality was characterised by alkaline pH, high EC and elevated
concentrations of suspended sediment and nutrients. Representative site photos are provided in Figure
11.

Figure 11 Southern Condamine representative sites, November 2018 (top left: Site 24, top right: Site 24,
bottom left: Site 23, bottom right: Site 24)

Central Condamine (sites 27 to 33)

Central Condamine consisted of several ephemeral drainage features, some of which were commonly
dry at the time of field surveys (Sites 29, 31 and 32). Some small pools of water were sustained throughout
the dry periods (Site 30), while others varied with season (Site 27 and 33). There was very little water in
the channel, with water generally present in small pools with infrequent deeper stands. Generally, poorly
defined low sloped banks existed, which were assessed as moderately stable. However, small areas of
severe erosion were noted, particularly adjacent to agricultural cropping activities. Further disturbance as
a result of the existing road bridge, culvert and evidence of littler/pollution were recorded at Site 32.
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Riparian zones consisted of Eucalypt woodlands, which were scattered and were sparse along some
sections of the Condamine River. Native vegetation was dominant (with exotics also readily found), and
aquatic flora was particularly abundant and diverse. Habitat values for aquatic fauna was found to be
variable, depending on the nature of water presence.

Overall habitat value was limited, and the area is highly unlikely to provide suitable habitat for any EVNT
or SLC aquatic flora or fauna species, nor were these detected. However, the Condamine River is
recognised as known habitat of the Murray Cod, and the species may utilise waters of the river system
during prolonged wetter periods. Water quality at sites in the Central Condamine was characterised by
alkaline pH, high EC and elevated concentrations of suspended sediment and nutrients. Representative
site photos are provided in Figure 12.
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Figure 12 Central Condamine representative sites, taken November 2018 (top: Site 33, bottom left: Site 29,
bottom right: Site 29)
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Oakey Creek (sites 34 to 43)

Oakey Creek comprised multiple ephemeral drainage features, many of which were dry at the times of
survey. Some small pools were sustained throughout drier periods. During wet periods, large deep stream
channels would be common (these were not observed due to dry conditions). Stream bank slopes ranged
from low to moderate, with a high potential for erosion during flood events. Prominent eroded banks and
deepening of channels were particularly evident as a result of local land uses.

Adjacent areas consisted of agricultural land used for grazing, with riparian vegetation highly disturbed.
This generally consisted of scattered non-remnant vegetation with sparse cover and often dominant exotic
species. The riparian zone has been severely reduced in some parts of Oakey Creek (ranging from 0 — 6
m in width). Aquatic flora persistence and biodiversity were severely limited in most locations. One native
fish species, the Southern Purple Spotted Gudgeon, was captured at Site 42 (Dry Creek). This site had
a macroinvertebrate community typical of slightly to moderately disturbed ecosystems.

Although minimal potential fish habitat exists upstream, there is very restricted movement through
waterways, as existing road culverts (such as at Site 43) have not allowed for fish passage. Overall habitat
value was assessed as fair, although the area was highly unlikely to provide suitable habitat for any EVNT
or SLC aquatic flora or fauna species, nor were these detected. Water quality at Oakey Creek was
characterised by alkaline pH, high EC and high dissolved copper concentrations. Representative site
photos are provided in Figure 13.
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Figure 13 Oakey Creek representative survey sites, taken November 2018 (top: looking west from Site 43,
middle left: Site 43, middle right: Site 43, bottom left: Site 42, bottom right: Site 42)
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5 Impact assessment

5.1 Potential impacts of the Project

Potential impacts of the Project on aquatic ecology values are outlined in Table 39, with discussion
provided in the following sections.

Clearing of riparian vegetation

Construction of rail infrastructure and associated access tracks, equipment laydown areas and crossings
in proximity to waterways will be required during construction phases of the Project. This will result in the
removal of habitat for some aquatic species including woody debris, and may result in minor changes in
physical attributes of waterways (e.g. reduced shading and increased light penetration). The degree of
riparian vegetation clearing and thus, the scale of impact, will vary across the alignment, depending on
the size and scale of waterways and the extent of existing disturbance (e.g. existing rail infrastructure).

Clearing of vegetation for construction has the potential to alter temperature and light regimes of aquatic
habitats. Increased light penetration into creeks which originally had dense canopy cover may potentially
affect the flora composition of aquatic habitats, resulting in a reduction in the abundance and distribution
of light-sensitive aquatic plants. Increased light can also be expected to promote the growth of algae and
invasive aquatic plants, which may outcompete other plant species and reduce the complexity of aquatic
habitats and species diversity. Increased light can also be expected to result in an increase in daytime
water temperatures, affecting biological processes such as respiration rates of aquatic organisms, and
displacing native species that are not tolerant of high temperatures.

Disturbance of aquatic habitat

The installation of artificial structures such as culverts and bridge pylons within waterways will result in
some impacts on aquatic flora and fauna habitat values. Such works may involve the disturbance and
removal of stream bed sediments, and changes in habitat structure from a soft bottom to a hard bottom.
Some types of infrastructure may increase habitat availability for native and exotic fauna species that are
able to utilise a broad range of habitats types, which are lacking in structural complexity. For example,
naturally-occurring woody debris habitat generated by riparian vegetation may be replaced with bridge
pylons or culverts, resulting in a change in the abundance and diversity of fish species in that location
and adjacent areas.

Culverts have the potential to interrupt or become a barrier to aquatic fauna movement, which may affect
species life stages and the ability to persist in the local area. Similarly, the installation of bridge support
structures may impact on aquatic fauna habitat at a local scale, particularly that of benthos-dwelling
species. Temperature and light regimes may also be altered by bridge structures at a local scale through
shading of the central part of large waterways, which are not generally shaded by riparian vegetation.

Sediment runoff into waterways

Works adjacent to waterways will result in the exposure of soils which may be mobilised by rainfall and
runoff into adjacent aquatic habitats, and also affect areas downstream. Stockpiling of soils close to
waterways is also a potential source of sediment inputs into aquatic habitats. Increased runoff to
waterways is likely to result in a decline in water quality, through an increase in turbidity and TSS
concentrations, and potentially, an increase in the concentration of sediment-bound contaminants such
as metals.
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Suspended sediments have the potential to impact on fish, freshwater turtles and some invertebrates by
disrupting the function of gills (fish and some invertebrates), reducing underwater visibility for predatory
species and displacing species that are not tolerant of variable and turbid water quality conditions. This
may result in localised fish Kills or the displacement of aquatic species to adjacent areas. Metals and other
contaminants bound to sediments that wash into waterways may have toxic effects on aquatic organisms
or reduce the quality of drinking water for stock. Such effects are likely to be relatively localised (over a
scale of hundreds of metres), and will reduce with distance downstream from the source.

Altered hydrology

The installation of artificial structures such as culverts has the potential to alter natural stream flows and
volumes in some locations (see EIS Chapter 12: Surface Water and Hydrology). Hydrologic and hydraulic
modelling predicted minimal impacts from Project infrastructure on flood flows, floodplain coverage and
flow velocities under a range of flow scenarios, including extreme events. Predicted changes in flow
velocities were limited in scale to immediately upstream and downstream of culverts. At these locations,
such changes may cause minor changes to the location, abundance and structure of aquatic habitats,
such as pools, channels, riffles and dry creek beds. This can be expected to result in minor changes to
the composition and diversity of aquatic organisms in affected locations.

Changes to the timing and quantity of water flow downstream during major rainfall events are expected
to be minor. These changes, have some potential to affect fauna migration and breeding activities such
as spawning in fish, which are often linked to water levels and flow rates. Connectivity for aquatic fauna
across the flood plains of the impact assessment area is not expected to be affected, due to the design
of railway infrastructure. For example, within the Condamine River flood plain, six bridge structures will
be constructed, with the largest extending a length of 1,941 m. An extensive network of culverts has also
been incorporated into the reference design, with a majority of culverts within the Condamine River flood
plain having a width or diameter of >2 m. These design features will minimise changes to hydrology, and
are adequate to facilitate continued connectivity among habitats of the flood plain by aquatic fauna,
including fish and freshwater turtles. Further details on the predicted changes to hydrology are provided
in the Hydrology and Flooding Technical Report (Appendix Q1 and Q2 of the draft EIS).

Changes to groundwater resources, affecting groundwater dependent ecosystems

Project activities have the potential to impact on groundwater resources through effects such as
groundwater level reduction, alteration of aquifer flow patterns, the settlement of compressible substrates
and reductions in groundwater quality. GDEs are susceptible to indirect impacts from changes to
groundwater resources. For example, a reduction in groundwater level may cause spring wetlands to
reduce in size or dry up, resulting in a contraction of wetland extent, loss of aquatic habitat and reduction
in species diversity. A decline in groundwater quality may also affect aquatic organisms living
underground (e.g. stygofauna) or present within surface waters that are sourced from impacted aquifers.

An evaluation of the potential impacts of the Project on groundwater resources (see EIS Chapter 13:
Groundwater) concluded that the majority of potential impacts are temporary in nature and related to the
construction phase of the Project. While a small number of locations were identified where construction
activities have the potential to intersect shallow groundwater resources, engineering controls were
assessed to be sufficient to mitigate the extent of impacts. Controls to reduce the risk of contamination of
groundwater quality from Project activities (e.g. spills) are also in place and are similar to those related to
surface water quality. Further details on the predicted changes to groundwater resources are provided in
the Groundwater Technical Report (Appendix R of the draft EIS).
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Invasion of aquatic habitats by exotic pest species

Construction of new rail infrastructure has the potential to increase the abundance of weeds and pests
and introduce new weed and pest species. The disturbance of existing weeds along the riparian corridor
may result in the spread of propagules downstream, or the transport of propagules to other areas either
on machinery or through natural dispersal once disturbed. Weed seeds and some pests may also be
present on machinery brought in from other areas and be introduced to the local environment. Some farm
dams likely to contain exotic species will need to be dewatered to facilitate construction of the Project.
This may result in the spread of pest (e.g. exotic fish species) and weed species to adjacent waterways,
if not managed appropriately, resulting in a reduction in aquatic habitat quality and species diversity.
There are some species of weed that are present in one local government area of the impact assessment
area, but are not known to be present in adjoining local government areas (GRC 2019; TRC 2020). The
movement of machinery and vehicles across the impact assessment area during the pre-construction and
construction phase of the Project has the potential to spread weeds into new localities.

Disturbance of fauna from noise, vibration and lighting

A range of construction activities are likely to result in an increase in noise and vibrations in the vicinity of
waterways, reducing habitat quality and increasing disturbance to sensitive fauna. Noise may be created
by earthworks, use of heavy machinery or piling in or adjacent to aquatic habitats. Species that are easily
disturbed, such as Platypus, may move to adjacent areas to avoid being disturbed, if suitable habitat
exists. Such noise and vibration may persist into the operation phase, at a reduced magnitude, and occur
at frequent periods each time that a train traverses the alignment. Night works will involve the installation
of temporary lighting for safety and operational purposes which may also result in disturbance to sensitive
aquatic fauna. Such effects are likely to result in a reduction in aquatic habitat quality and species diversity
at the locations affected, and adjacent areas.

Introduction of contaminants into waterways

Construction activities have the potential to result in the introduction of contaminants into waterways,
resulting in declines in water quality (e.g. from fuel spills). Similarly, the use of herbicides during future
track maintenance has the potential to impact on vegetation living in and adjacent to waterways. An
increase in access to aquatic habitat by people during construction (i.e. construction workforce) has the
potential to result in litter being deposited within or adjacent to waterways. Such contaminants can be
expected to reduce water quality and the quality of aquatic habitats in areas affected, and adjacent areas
downstream.

Impacts on EVNT species

The Project is unlikely to have a significant impact on any EVNT species. While the Murray Cod has been
confirmed to occur within parts of the impact assessment area, and is assumed to be present in the larger
rivers with suitable habitat, potential impacts of the Project on the species are of a low magnitude and
localised in scale. Clearing of riparian vegetation and disturbance of aquatic habitats will be minimised to
discrete locations where crossings occur. The design of crossings will generally include bridges in areas
suitable for Murray Cod (e.g. large rivers such as the Macintyre River). An assessment of impacts on the
Murray Cod in relation to significant impact criteria in the MNES Significant Impact Guidelines 1.1 (DoE
2013) is provided in Appendix E.

The Project is also unlikely to have a significant impact on the Silver Perch, Bell's turtle or the Southern
snapping turtle, as these species are unlikely to be present in the impact assessment area. Measures in
place to reduce impacts on the Murray Cod will also benefit the Silver Perch, in the event that a small
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number of individuals utilise habitat within the impact assessment area from time to time. The western
population of Agassiz’s Glassfish is listed as endangered under NSW legislation and was confirmed to
be present in the Macintyre River. The Project is unlikely to influence threatening processes for this
species, which primarily relate to predation from introduced fish species, habitat degradation and rapid
fluctuations in water level from regulated flows (NSW DPI 2013).
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Table 39 Summary of potential impacts to aquatic ecology values

Aquatic Ecology

value Delivery Phase

Description of potential impacts

Pre-construction
and construction

Biodiversity and nature
conservation

Clearing of riparian vegetation

Removal of riparian and aquatic habitats including hollow-bearing trees, logs and burrows which will reduce
the persistence of native species that utilise these habitats

Disturbance of aquatic habitat

Loss of submerged aquatic vegetation and woody debris, resulting in a reduction in aquatic habitat complexity
and aquatic plant diversity

River substrate disturbance (i.e. due to bridge or culvert construction) which may affect bottom dwelling
aquatic flora and fauna and their associated habitats

Loss of sensitive ecological processes through geomorphological alteration, including a change in
photosynthesis and respiration rates from increases in sunlight and water temperature

Mortality or displacement of EVNT species

Invasion of aquatic habitats by exotic pest species

Transmission and invasion of aquatic and terrestrial weeds (e.g. through vehicle and machinery movement)
altering riparian and aquatic vegetation community composition

Disturbance of fauna from noise, vibration and lighting

Disturbance of aquatic fauna from noise, vibration and lighting

Changes to groundwater resources, affecting groundwater dependent ecosystems

Reduction in groundwater level, resulting in the loss of wetland habitat and an alteration of species
composition within GDEs

Operation

Disturbance of aquatic habitat

Mortality or displacement of EVNT species

Invasion of aquatic habitats by exotic pest species

Transmission of aquatic and terrestrial weeds (through railway) may alter riparian vegetation community
composition

Disturbance of fauna from noise, vibration and lighting
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Aquatic Ecology
Value

Delivery Phase

Description of potential impacts

Disturbance of aquatic fauna from noise, vibration and lighting

Riparian vegetation

Pre-construction
and construction

Clearing of riparian vegetation

Changes in community structure and composition due to clearing

Reduction in shading and increase in light penetration into aquatic habitats, resulting in higher stream
temperatures and conditions suitable for the proliferation of algae

Invasion of aquatic habitats by exotic pest species

Vegetation clearing allowing the colonisation of exotic species

Operation

Invasion of aquatic habitats by exotic pest species

Transmission of aquatic and terrestrial weeds (through railway) may alter riparian vegetation

Habitat connectivity

Pre-construction
and construction

Altered hydrology

Introduction of physical barriers to aquatic fauna movement through the construction of culverts, bridges,
fencing and other infrastructure that affects the existing hydrological conditions

Construction of temporary bunding to achieve a dry work area at creek crossings.

Operation

Altered hydrology

Introduction of physical barriers to aquatic fauna movement through the construction of culverts, bridges,
fencing and other infrastructure that affects the existing hydrological conditions

Bank stability

Pre-construction
and construction

Clearing of riparian vegetation

Construction works involving disturbance to the riparian corridor may result in erosion and scouring of
streambanks, which are an important component of aquatic habitats. This may result in unstable stream
banks unable to support vegetation or tolerate extreme rainfall or flooding events.

Disturbance of aquatic habitat

Smothering of benthic aquatic habitat due to erosion, sediment transport and sediment deposition.

Physical disturbance of stream beds and banks during construction of creek crossings
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Aquatic Ecology

value Delivery Phase

Description of potential impacts

Invasion of aquatic habitats by exotic pest species

Establishment of weeds such as Lippia (recorded in region) in new areas which out compete native species
and affect the integrity of stream banks

Operation

Invasion of aquatic habitats by exotic pest species

Establishment of weeds such as Lippia (recorded in region) in new areas which out compete native species
and affect the integrity of stream banks

Pre-construction
and construction

Water quality

Sediment runoff into waterways

Declines in water quality due to runoff from disturbed areas or discharge of water generated from construction
activities (e.g. dewatering of a dry work area). This may include increased concentrations of suspended
sediments, nutrients, metals and hydrocarbons, which may reduce the suitability of water to support
environmental values (e.g. aquatic ecosystems and stock watering).

Introduction of contaminants into waterways

Spills of contaminants to waterways and in adjacent areas during works, resulting in pollution of local
waterways and areas downstream and toxic effects on aquatic organisms.

Spills of contaminants to groundwater, resulting in pollution of GDEs and toxic effects on aquatic organisms.

Operation

Introduction of contaminants into waterways

Spills of contaminants to waterways from train and associated infrastructure, resulting in pollution of local
waterways and areas downstream and toxic effects on aquatic organisms.

Pre-construction

Sediment quality and construction

Introduction of contaminants into waterways

Spills of contaminants to waterways and in adjacent areas during works, resulting in pollution of local
waterways and areas downstream and toxic effects on aquatic ecosystems.

Sediment runoff into waterways

Physical disturbance of soils and mobilisation of contaminants (e.g. metals) to waterways from rainfall runoff,
decreasing water quality.

Increase in salinity from interplay between works, runoff and sodic or dispersive soils.
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Aquatic Ecology

value Delivery Phase

Description of potential impacts

Operation

Introduction of contaminants into waterways

Spills of contaminants to waterways and in adjacent areas during works, resulting in pollution of local
waterways and areas downstream and toxic effects on aquatic ecosystems.

Pre-construction
and construction

Altered hydrology

Changes in watercourse pathway and flow characteristics, including the alteration of habitat composition
(ponding, channels and dry creek beds) and flow regime.

Changes in water availability: riparian community structure and species composition.

Temporary changes in hydrology through bunding to create a dry work area.

Water resources

Operation

Altered hydrology

Changes in watercourse pathway and flow characteristics, including the alteration of habitat composition
(ponding, channels and dry creek beds) and flow regime.

Changes in water availability: riparian community structure and species compaosition.

Altered flow regimes which result in changes to aquatic ecology and surface water.
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5.2 Mitigation measures

5.2.1 Mitigation through the reference design phase

Development of the reference design has progressed in parallel with the impact assessment process. As
a consequence, design solutions for avoiding, minimising or mitigating impacts have been incorporated
into the reference design as appropriate and where possible.

Mitigation measures and controls that are relevant to aquatic ecology and have been factored into the
reference design, or otherwise implemented by the Project, are summarised in Table 40.

Table 40 Initial mitigations of relevance to aquatic ecology

Aquatic

Initial mitigation measures
ecology value

° The Project has been positioned to maximise the use of existing rail
corridors and to be co-located with existing road infrastructure, where
possible. Co-location with existing linear infrastructure minimises the need
to develop natural and rural landscapes that have not previously been
subject to disturbance for a similar purpose

. Greenfield components of the Project have been aligned to minimise:
- the extent of impact to remnant vegetation and
- the extent of impact to areas of known habitat potential
- the number of watercourses and waterways traversed by the Project

° The Project footprint has been restricted to what is anticipated to be
required to construct, operate and maintain the works in a safe and efficient
manner. Restricting the footprint minimises the extent of disturbance
required to vegetation and habitats

Biodiversity and | o Greenfield components of the Project have been aligned to minimise the
nature extent of impact to remnant vegetation, and the number of watercourses
conservation and waterways traversed by the Project. Clearing of remnant vegetation

will be restricted to the minimum required to enable the safe construction,
Riparian operation and maintenance of the rail corridor, including minimising the
vegetation disturbance of sensitive areas such as:

- Habitat for critically endangered, endangered and vulnerable flora and
fauna species

- Critically endangered and endangered Threatened Ecological
Communities

- Riparian vegetation
- Steep slopes
- Along river banks

. The Project has been developed to minimise impacts to watercourses,
waterways, riparian vegetation and in-stream flora and habitats by adopting
a crossing structure hierarchy where bridges are preferred to culverts,
where practical

. Bridge structures are provided in the reference design over the following
watercourses and waterways, to minimise disturbance of aquatic habitats:
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Aquatic
ecology value

Initial mitigation measures

Macintyre River, Macintyre Brook, Pariagara Creek, Cattle Creek, Native
Dog Creek, Bringalily Creek, Nicol Creek, Back Creek, Grasstree Creek,
Condamine River, Condamine River North Branch, Westbrook Creek and
Dry Creek. Further details on the location and length of bridge structures is
provided in the Hydrology and Flooding Technical Report (Appendix Q1
and Q2 of the draft EIS) and reference design drawings (Volume Il of the
draft EIS)

Bank stability

Water quality

The Project footprint has been established to accommodate temporary (i.e.
sediment control basins) and permanent (i.e. scour protection, vegetated
swales) erosion and sediment control devices during construction and
operation of the Project

Bridges have been designed to minimise impacts to the bed, banks and
environmental flows of waterways in accordance with requirements of the
Fisheries Act 1994

Scour and erosion protection measures have been incorporated into the
design in areas determined to be at risk, such as around culvert headwalls,
drainage discharge pathways and bridge abutments

Habitat
connectivity

Waterway crossing structures (including culverts and bridges) have been
designed to maintain aquatic fauna (e.g. for Silver Perch and Murray Cod)
passage and minimise the risk of blockages in reference to the Accepted
development requirements for operational work that is constructing or
raising waterway barrier works (1 October 2018; DAF 2018)

The Project incorporates bridge and culvert structures to maintain existing
flow paths and flood flow distributions, such as across the Condamine
River floodplain where six bridges have been incorporated into the design
with a combined length of 6 km

Water resources

Bridge and culvert structures have been located and sized to avoid
increases in peak water levels, velocities and duration of inundation

No watercourses, as defined and mapped under the Water Act 2000, are
required to be diverted by the Project. A watercourse determination may be
required for works affecting watercourses that are not mapped under the
Water Act 2000. ARTC is an approved entity for the purpose of the
Department of Natural Resources, Mines and Energy Riverine Protection
Permit exemption requirements, and works can be undertaken providing
that they meet the guidelines of the exemption.

5.2.2 Proposed mitigation measures

In order to manage and mitigate Project risks, additional mitigation measures have been proposed for
implementation in future phases of Project delivery. These proposed mitigation measures have been
identified to address Project-specific issues and opportunities including legislative requirements and
accepted government plans, policy and practices.

Mitigation measures been proposed for implementation in future phases of Project delivery have been
grouped and presented, as follows:
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e Table 41 identifies overarching mitigation and management measures for all ecological values
e Table 42 provides mitigation measures specific to MNES and MSES aquatic ecological receptors
that occur within the Project footprint.

The mitigation measures presented in Table 41 and Table 42 have been considered in the assessment
of residual risk, as documented in Section 5.3.

© ECO LOGICAL AUSTRALIA PTY LTD 114



Inland Rail — Border to Gowrie Aquatic Ecology Technical Report

Table 41 Aquatic ecology and surface water quality mitigation measures

Delivery phase Aquatic ecology value and
potential impacts

Mitigation and management measures

Detail design Value

Biodiversity  and nature
conservation

Potential impacts

Clearing of riparian vegetation
Disturbance of aquatic habitat

Invasion of aquatic habitats by
exotic pest species

The Project will be refined during detail design to minimise the footprint to the extent required for

the construction works and safe operation and maintenance of the Project. Confirmation of the
construction approach will be achieved through the engagement of a construction contractor.

A Biodiversity Management Sub-plan will be developed as part of the CEMP. This plan should

include appropriate criteria, directives and procedures in relation to:

Requirements for pre-clearing surveys, including aquatic and riparian habitats

Staging works so that they avoid breeding periods of the Murray Cod (September and October)
as much as possible within areas of habitat (large waterways)

Staged and sequential clearing protocols

Animal handling protocols (e.g. for freshwater turtle species), including relocation and
emergency care

Relocation of plants and habitats, including instream woody debris (where applicable)
Requirements for inspections and corrective actions during construction and rehabilitation
activities

Biodiversity/fauna and flora management actions to be undertaken by suitably qualified
persons

Requirements for training, inspections, corrective actions, notification and classification of
environmental incidents, record keeping, monitoring and performance objectives for handover
on completion of construction.

Corrective actions should the outcomes not achieve to the objectives adopted

Construction areas including compounds, stockpiles, fuel storage areas, laydown areas and staff

parking will be located and established outside the tree protection zone as defined in AS4970-
2009 Protection of trees on development sites.

Develop a Soil Management Sub-plan which includes the following procedures and protocols

relevant to potential impacts on land resources:

Soil/land conservation objectives for the Project
Management of problem soils, such as:

®  Acid sulfate soils, which may occur in proximity to wetland features and water storages, and
have a low potential to occur within the impact assessment area.
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m  Erosive or dispersive soils, such as sodosols that are expected to be encountered between
the Macintyre River and Yelarbon as well as along the fertile lands north of Inglewood to the
west of Kooroongarra

m  Cracking clays (vertosols) that are expected to be encountered between Kooroongarra and
Millmerran and from Yandilla to Gowrie

®  Saline soils, particularly in high salinity hazard areas such as between Kurumbul and
Yelarbon.

Specification of the type and location of erosion and sediment controls (see below)

Stockpiling and management/segregation of topsoil where it contains native plants seedbank or
weed material

Vehicle, machinery and imported fill hygiene protocols and documentation, in accordance with
the requirements of the Biosecurity Act 2014

Requirements for training, inspections, corrective actions, notification and classification of
environmental incidents, record keeping, monitoring and performance objectives for handover
on completion of construction.

A Rehabilitation and Landscaping Management Sub-plan will be developed for the Project, as a
component of the CEMP. This Sub-plan will establish the following:

Location-specific objectives for rehabilitation, reinstatement and/or stabilisation. Objectives will
differ for within the rail corridor and outside of the rail corridor. Rehabilitation requirements for
watercourses and waterways will be in accordance with the intent of:

= Riverine protection permit exemption requirements (WSS/2013/726)

= Accepted development requirements for operational work that is constructing or raising
waterway barrier works (DAF 2018), including requirements for the duration of works and
the dimensions and design of culverts and other instream structures.

Timeframes for rehabilitation and/or reinstatement/stabilisation works to be achieved

Details of the actions and responsibilities to progressively rehabilitate, regenerate, and/or
revegetate areas, consistent with the agreed objectives

Consideration for maintenance or performance issues of rehabilitation e.g. vegetation that does
not grow and obscure signals or impact the longevity of rail infrastructure

Procedures, timeframes, measurable performance objectives and responsibilities for monitoring
the success of rehabilitation and/or reinstatement/stabilization areas

Corrective actions should the outcomes not achieve to the objectives adopted
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Delivery phase Aquatic ecology value and
potential impacts

Mitigation and management measures

— Where temporary construction facilities/borrow pits are required, land shall be returned to stable
condition that complies with the conditions of applicable landowner agreements and regulatory
approvals, e.g. Development Approval and/or Environmental Authority (EP Act)

— Constructed landscape treatments shall be classified by type and documented to enable
ongoing data management for life of the Project (i.e. beyond design).

= A Biosecurity Management Sub-plan will be developed as a component of the CEMP. This Sub-
plan will include:

— Requirements for pre-clearing and operational surveys to determine the risk of weeds (e.g.
Lippia) or pest animals (e.g. Gambusia holbrooki, Cane Toad) being present

— Maps of the existing extent, confirmed through surveys, and severity of weed infestation and
weed management requirements

— Site hygiene and waste management procedures to deter pest animals
— Weed surveillance and treatment during construction and rehabilitation activities

— Requirements in relation to pesticide and herbicide use, including any limitations on use.
Restrictions may apply in proximity to waterways, known areas of MNES or MSES habitat or
land uses sensitive to spray-drift from the application of pesticides and herbicides

— Vehicle, machinery and imported fill hygiene protocols and documentation
— Erosion and sediment control risks associated with broad scale weed removal or treatment.
— Corrective actions should the measures not achieve the adopted objectives.

Value
Water resources

Potential impacts

Altered hydrology

= Design modifications during detail design will be subject to re-runs of the existing flood models to
demonstrate continued compliance with the design objectives of the Project, including for extent
and time of inundation, afflux and flow velocities.

Value

Habitat connectivity
Bank stability
Potential impacts

Disturbance of aquatic habitat

= Where the Project is unable to comply with the Accepted development requirements for
operational work that is constructing or raising waterway barrier works (DAF 2018), a development
approval for operational work that is constructing or raising waterway barrier works will be required

= ARTC is an approved entity for the purpose of the Department of Natural Resources, Mines and
Energy Riverine Protection Permit exemption requirements (DNRME 2019). Where the Project is
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Delivery phase

Aquatic ecology value and
potential impacts

Mitigation and management measures

Altered hydrology

Sediment runoff into
waterways

unable to comply with the exemption requirements, a riverine protection permit will be required for
works within a watercourse.

= The detail design will be developed so that no watercourses, as defined and mapped under the
Water Act 2000, are required to be diverted for the Project.

= The detail design will be developed to ensure that the potential for diversion of waterways as
defined under the Fisheries Act 1994 and mapped according to the spatial data layer, Queensland
waterways for waterway barrier works, is minimised

= Design modifications during the detail design will be subject to re-runs of the existing flood models
to demonstrate continued compliance with the design objectives of the Project, including for extent
and time of inundation, afflux and flow velocities.

= A Soil Management Sub-plan, inclusive of erosion and sediment controls, and Surface Water
Management Sub-plan will be developed as components of the CEMP.

Value
Water quality

Potential impacts

Sediment runoff into
waterways

Introduction of contaminants
into waterways

Invasion of aquatic habitats by
exotic pest species

= A Surface Water Management Sub-plan will be developed as a component of the CEMP. The
Sub-plan will provide a surface water monitoring framework for the Project that establishes:

— Additional monitoring and sampling required to establish baseline water quality conditions, as a
continuation of data collected during existing environment within the draft EIS. Baseline water
quality conditions will preferentially utilise water quality monitoring sites used within the draft
EIS, with consideration of construction activities, seasonality and waterway sensitivity. These
will be monitored, at a minimum monthly, for a period of 12-24 months prior to construction to
determine baseline conditions as a reference for monitoring of impact (as per Queensland
Water Quality Guidelines 2009).

— Waterway-specific water quality criteria, based on baseline data, ANZECC/ARMCANZ, QWQG
and relevant WQOs

— Frequency and location of surface water sampling during construction of the Project, with
consideration for:

m  Construction activities with potential to impact water quality
®  Seasonality
®  Sensitivity of receiving waterway

— Further details of the surface water monitoring framework are provided in the Surface Water
Quality Technical Report (Appendix P of the draft EIS)
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Delivery phase Aquatic ecology value and
potential impacts

Mitigation and management measures

— Arisk management framework for evaluation of the risks to surface water quality and
ecosystems in the receiving environment, including definition of instances (including accidental
discharge of contaminants and sediments) that trigger contingency and ameliorative measures

— In situ water quality parameters and laboratory analysis required for samples collected at each
sampling location

— QA/QC requirements for surface water sampling and analysis
— Location specific impact thresholds

— Responses to impact threshold exceedances (to be determined after the establishment of
baseline water quality conditions)

— Data management and reporting requirements

Dewatering of surface water storages, including private dams, will be required to comply with the
Biosecurity Act 2014 to take reasonable measure to avoid the spread of pest species (with
capacity to affect water quality). A strategy for managing dewatering in order to meet water quality
objectives will be required.

Dewatering/extraction of water from artificial impoundments will be undertaken after consultation
with relevant stakeholders (e.g. impoundment owners) with relevant approvals (water plans under
Water Regulation 2016) and agreements obtained.

Pre-construction Value

Biodiversity  and nature
conservation

Riparian vegetation

Potential impacts

Clearing of riparian vegetation
Disturbance of aquatic habitat

Invasion of aquatic habitats by
exotic pest species

The Biodiversity Management Sub-plan, as a component of the CEMP, will be implemented (refer
above).

Protected plant surveys, in accordance with the requirements of the NC Act, will be undertaken as
required in support of pre-construction enabling works. Such works may include additional
geotechnical investigations to confirm the viability of borrow pit locations, re-fencing works or the
establishment of accommodation camps.

Prior to any pre-construction clearing works being undertaken, the clearing extents/site
boundary/limit of works will be clearly defined with flagging or marking tape. ‘No go’ areas will also
be marked.

A qualified Fauna Spotter Catcher will undertake pre-clearance surveys of vegetation.
The Fauna Spotter Catcher will supervise the subsequent clearing of vegetation.

The significant adverse residual impact to habitat for MNES and MSES will be confirmed for the
Project at the conclusion of the detail design process and once the Project footprint is confirmed.

Re-calculated impacts will be used to confirm the Project’s offset obligations under
Commonwealth and State requirements
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Delivery phase Aquatic ecology value and

potential impacts

Mitigation and management measures

= A Draft Environmental Offsets Delivery Strategy - Queensland has been prepared for the Project

(refer Appendix N: Draft offset strategy of the draft EIS). The Draft Environmental Offsets Delivery
Strategy - Queensland will be revised and finalised to reflect significant residual impacts
calculated at the conclusion of the detail design phase. The finalised Environmental Offsets
Delivery Strategy will provide for the staged delivery of offsets where appropriate, ahead of
relevant clearing works being undertaken. The Environmental Offsets Delivery Strategy will be
finalised in consultation with relevant Commonwealth and State regulatory agencies, including the
Department of Agriculture, Water and the Environment (Commonwealth) and DES (Queensland).

The Rehabilitation and Landscape Management Sub-plan, as a component of the CEMP, will be
implemented (refer above)

Undertake pre-construction survey and mapping of weeds within the Project footprint, in
accordance with the Biosecurity Management Sub-plan (refer above)
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Delivery phase

Aquatic ecology value and
potential impacts

Mitigation and management measures

Construction

Value

Biodiversity  and nature

conservation
Riparian vegetation
Potential impacts

Clearing of riparian vegetation

Disturbance of aquatic habitat

Prior to any construction clearing works being undertaken, the clearing extents/site boundary/limit
of works will be clearly defined with flagging or marking tape. ‘No go’ areas will also be marked.

A qualified Fauna Spotter Catcher will undertake pre-clearance surveys of vegetation.
The Fauna Spotter Catcher will supervise the subsequent clearing of vegetation.

Clearing extents will be limited to that required to undertake and operate the works, avoiding
impacts to native vegetation and habitats as far as practicable.

The Rehabilitation and Landscape Management Sub-plan, as a component of the CEMP, will be
implemented (refer above). Rehabilitation and landscaping will occur sequentially as work fronts
are completed.

The salvage and relocation of fish will be managed in accordance with DAF Guidelines for Fish
Salvage.

An appropriately qualified person will be consulted to make an assessment on the method of
recovery, transport and release of fish and other aquatic fauna, as required. As a minimum, the
following will be implemented:

— Relocation will be undertaken by a suitably qualified person
— Dewatering pumps will have an intake screen
- Records of all fish recovered and the location of their release will be maintained.

In the event of a spill incident during construction, any impacted aquatic environments will be
assessed for the presence of fauna. If necessary, salvage and recovery efforts will be undertaken.

Value

Biodiversity  and nature

conservation
Riparian vegetation
Potential impacts

Introduction of contaminants
to waterways

Altered hydrology

Plant maintenance activities and refuelling must be carried out a minimum of 50 m from riparian
vegetation and waterways, where practical, with appropriate interception measures in place to
avoid impacts to waterways, aquatic habitats, and groundwater.

Works within or adjacent to watercourses will be conducted in accordance with:

— Riverine protection permit exemption requirements (WSS/2013/726) or conditions of a riverine
protection permit issued for the Project

— Accepted development requirements for operational work that is constructing or raising
waterway barrier works (DAF 2018) or conditions of development approval for operational work
that is constructing or raising waterway barrier works.

Value

Construction tasks will be scheduled to avoid, where possible, bulk earthwork activities within the
1% AEP during periods of elevated flood risk. Where works cannot be scheduled outside of this
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Delivery phase

Aquatic ecology value and
potential impacts

Mitigation and management measures

Water quality
Sediment quality

Potential impacts

Sediment runoff into
waterways

Introduction of contaminants
into waterways

time period, activity-specific flood readiness and response planning will be required. This planning
will be developed in consultation with the relevant local government and QFES during the
construction phase, to reduce the potential for sediment discharge into waterways.

= Laydown areas and other construction facilities that are located within the 1% AEP will be
temporary. Their planning and function in supporting construction will reflect the local flood risk.
For example, hazardous goods will not be bulk stored in these locations.

= Mobile plant will not be stored in the 1% AEP when not scheduled for, or in use for construction
purposes.

= Surface water monitoring will be undertaken in accordance with the monitoring procedure
established in the Surface Water Management Sub-plan, as a component of the CEMP.

= In the event that water quality objectives cannot be achieved for waters to be released, alternate
treatment/disposal options are to be implemented to achieve the water criteria relevant for the
waterway in question (refer to Section 2.3).

= The Soil Management Sub-plan, including erosion and sediment control plans, will be
implemented as a component of the CEMP (refer above).

= ARTC's Enviroline will be advertised for the Project to enable members of the public to notify
ARTC of issues, including concerns regarding erosion and sediment control.

Value

Biodiversity  and nature
conservation

Riparian vegetation
Potential impacts

Invasion of aquatic habitats by
aquatic species

= The Biosecurity Management Sub-plan, as a component of the CEMP, will be implemented (refer
above).

= The effectiveness of weed hygiene measures will be monitored as a component of the
environmental monitoring procedure for the Project.

= Any vegetated material containing, or with the potential to contain, weed seed material will not be
used for on-site mulching or erosion protection.

=  ARTC's Enviroline will be advertised for the Project to enable members of the public to notify
ARTC of issues, including concerns regarding weeds and pests.

Operation

Value

Biodiversity  and nature
conservation

Riparian vegetation:

Potential impacts

= Maintenance activities and refuelling must be carried out a minimum of 20 m from riparian
vegetation and waterways, with appropriate interception measures in place to avoid impacts to
waterways, aquatic habitats, and groundwater.

= Works within or adjacent to watercourses and waterways will be conducted in accordance with the
intent of:
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Delivery phase Aquatic ecology value and
potential impacts

Mitigation and management measures

Introduction of contaminants
into waterways

Disturbance of aquatic habitat
Altered hydrology

Invasion of aquatic habitats by
exotic pest species

Riverine protection permit exemption requirements (WSS/2013/726) or conditions of a riverine
protection permit issued for the Project

Accepted development requirements for operational work that is constructing or raising
waterway barrier works (DAF 2018) or conditions of development approval for operational work
that is constructing or raising waterway barrier works.

= Weed management protocols for the operational rail corridor and other ARTC facilities will be in
accordance with the requirements of the Biosecurity Act 2014 and incorporated into the Operation
Environmental Management Plan. These protocols will include:

Site hygiene and waste management procedures to deter pest animals
Weed surveillance and treatment during operation and maintenance activities

Requirements in relation to pesticide and herbicide use, including any limitations on use.
Restrictions may apply in proximity to waterways, known areas of MNES or MSES habitat or
land uses sensitive to spray-drift from the application of pesticides and herbicides

Vehicle, machinery and imported fill hygiene protocols and documentation
Erosion and sediment control risks associated with broad scale weed removal or treatment.
Corrective actions should the outcomes not achieve the adopted objectives

ARTC's Enviroline will be advertised for the Project to enable members of the public to notify

ARTC of issues, including concerns regarding weeds and pests.
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Table 42 Impact mitigation measures specific to aquatic MNES and MSES that occur in the Project footprint

Sensitive
environmental
receptor

Project
phase

Receptor-specific mitigation and management measures (in
addition to those specified in Table 41)

Murray cod

Construction

= Construction activities scheduled to avoid/minimise instream
works and associated riparian habitat in identified habitat,
where possible.

= Construction works will, where possible, take place outside of
the wet season when flows in floodplain systems are more
likely

= Pre-construction surveys of watercourse crossings that are
identified as potential habitat if suitable waterholes are present
(i.e. Condamine River floodplain channels and Macintyre River)
to identify whether the species occurs. Surveys will follow the
Survey guidelines for Australia’s threatened fish (DSEWPaC
2011b).

= Where a temporary impoundment or diversion is required for
construction purposes and the species is found to be present,
an appropriately qualified person will be consulted to make an
assessment on the method of recovery, transport and release
of fish and will follow relevant State (DAF) fish salvage
guidelines during construction activities.

= Where possible, instream habitat will be reinstated to pre-
construction state (e.g. replacement of large woody debris and
ensure no or limited change to instream flows and allow fish
passage).

= Implementation of the Biosecurity Management Sub-plan, Soil
Management Sub-plan and the Surface Water Management
Sub-plan.

Operation

= Maintenance of erosion and sediment controls within the rail
corridor with specific reference to maintaining the pre-
construction condition watercourses and drainage features that
adjoin the rail corridor.

= Maintenance of the effectiveness of cross drainage structure
(e.g. culverts) to ensure continued connectivity of watercourses
and drainage features that are aligned across the rail corridor.

Platypus

Construction

= Construction activities scheduled to avoid/minimise instream
works and associated riparian habitat in identified habitat,
where possible.

= Construction works will, where possible, take place outside of
the wet season when flows in floodplain systems are more
likely

= Pre-construction surveys of watercourse crossings that are
identified as potential habitat if suitable waterholes are present
(i.e. Condamine River floodplain channels and Macintyre River)
to identify whether the species occurs.

= Where a temporary impoundment or diversion are required for
construction purposes and the species is found to be present,
an appropriately qualified person will be consulted to make an
assessment on the requirement for a species management
program should breeding places (i.e. burrows) be present.

© ECO LOGICAL AUSTRALIA PTY LTD 124



Inland Rail — Border to Gowrie Aquatic Ecology Technical Report

Sensitive Project Receptor-specific mitigation and management measures (in
environmental phase addition to those specified in Table 41)
receptor

= Where possible, instream habitat will be reinstated to pre-
construction state (e.g. replacement of large woody debris and
ensure no or limited change to instream flows and passage).

= Implementation of the Biosecurity Management Sub-plan, Soil
Management Sub-plan and the Surface Water Management
Sub-plan.

Operation = Maintenance of erosion and sediment controls within the rail
corridor with specific reference to maintaining the pre-
construction condition watercourses and drainage features that
adjoin the rail corridor.

= Maintenance of the effectiveness of cross drainage structure

(e.g. culverts) to ensure continued connectivity of watercourses
and drainage features that are aligned across the rail corridor.

53 Impact assessment

Potential impacts to aquatic ecology values associated with the Project in the pre-construction,
construction and operation phases are outlined in Table 43. These impacts have been subjected to a
significance assessment as per the methodology detailed in Section 3.8, based on the sensitivity of
aquatic ecology values to the potential impact, and the likely magnitude of the impact. Each of the
potential impacts to aquatic ecology values in Table 39 has been carried forward into the significance
assessment presented in Table 43.

Results of the significance assessment are also summarised in Table 44 for the pre-construction and
construction phases of the Project, from the perspective of the key aquatic ecology values identified in
Table 39. Significance ratings are derived from the highest residual significance as assessed in Table
43, and provide a summary of how environmental significance varies across aquatic ecology values and
the various modes of potential impact from Project construction activities. Residual significance
associated with the pre-construction and construction phase was higher than the operation phase for all
aquatic ecology values, with the exception of habitat connectivity and bank stability.

The initial significance assessment was undertaken on the assumption that the design considerations (or
initial mitigation measures) factored into the reference design phase (Table 40) have been implemented.
Additional mitigation and management measures, including those listed in relevant management plans,
were then applied as appropriate to the phase of the Project to reduce the level of potential impacts.
These are documented in Section 5.2.2 (Table 41 and Table 42).

The residual risk level of the potential impacts was then reassessed after mitigation and management
measures in Table 41 and Table 42 were applied. The pre-mitigated risk levels were compared with the
residual risk levels in order to assess the effectiveness of the mitigation and management measures.

The assessment has identified that the significance of impacts to aquatic ecology and associated surface
water quality values range from Negligible to Moderate (Table 44). The following impacts were assessed
to be the highest risk (moderate):

e |nvasion of aquatic habitats by weed and pest species during the construction phase
e Declines in water and sediment quality from bank erosion, and the runoff of sediments and
contaminants into waterways during the construction phase.
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These impacts were considered to be the highest risk to aquatic ecology values, due to the relatively
disturbed nature of the impact assessment area, and the potential for Project-related activities to result in
further deterioration of aquatic ecology values.

The residual significance of other potential impacts on aquatic ecology values (i.e., potential impacts other
than those related to biosecurity and the quality of water and sediment) was assessed to be Negligible or
Low.

The residual significance of changes to groundwater levels on GDEs was assessed to be Low, due to the
temporary nature of potential impacts during the construction phase, and availability of engineering design
controls to reduce the extent of impacts. Existing hydrogeological and processes sustaining GDEs and
wetlands are unlikely to be affected by the Project.

There will be some impacts on riparian vegetation, and on the interaction between terrestrial and aquatic
ecosystems (e.g. through a reduction in shading of waterways by riparian vegetation). However, the
localised scale of such impacts resulted in a residual significance rating of Low.

The residual significance of changes in hydrology and flood plain inundation were assessed to be
Negligible during construction and Low during operations. This is primarily a result of the large number of
bridges and culverts included in the reference design for the project, which will minimise changes to
existing hydrological conditions which facilitate migration of aquatic fauna and connectivity across the
flood plains of the impact assessment area.

With the implementation of appropriate environmental management and design practices (Table 40,
Table 41 and Table 42), impacts will be minimised or confined to the localised area. Key mitigation
measures to reduce impacts on aquatic ecology values include:

e Designing waterway crossings to avoid disturbance of aquatic habitats, avoid obstructions to
fauna passage and minimise alterations to the natural hydrological regime. This will be achieved
through use of bridge designs in preference to culverts or through application of the Accepted
development requirements for operational work that is constructing or raising waterway barrier
works (DAF 2018)

e FErosion and sediment control measures, such as the storage of soil stockpiles away from
waterways and the use of silt fences, will reduce the potential for construction activities to add to
existing high concentrations of TSS in local aquatic habitats. The cumulative effect of the Project
with existing agricultural practices will be important to take into consideration when designing and
implementing management plans

e Spills and the discharge of contaminants to waterways will be avoided, and rapidly cleaned up
when they occur. This will maintain existing water quality values, which are characterised by low
concentrations of dissolved metals and organic contaminants, which may be toxic to biota.
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Table 43 Results of significance assessment for impacts on aquatic ecology

Initial significance?!

Residual Significance?

Potential Impact (and associated aquatic ecology value) Phase . - — - —
Sensitivity | Magnitude | Significance | Magnitude | Significance
Biodiversity and nature conservation
Removal of riparian and aquatic habitats including hollow-bearing trees, logs
and burrows which will reduce the persistence of native species that utilise
i Pre-construction

these habitats q . Moderate Moderate Low Low
Loss of submerged aquatic vegetation and woody debris, resulting in a and construction
reduction in aquatic habitat complexity and aquatic plant diversity
River substrate disturbance (i.e. due to bridge or culvert construction) which
may affect bottom dwelling aquatic flora and fauna and their associated Moderate
habitats
Loss of sensitive ecological processes through geomorphological alteration,
including a change in photosynthesis and respiration rates from increases in
sunlight and water temperature Operation Negligible | Low Negligible Low
Reduction in groundwater level, resulting in the loss of wetland habitat and
an alteration of species composition within GDEs

iodi i i Pre-construction
Biodiversity and nature conservation y ot High High Moderate ViselEmEE
Transmission and invasion of aquatic and terrestrial weeds (e.g. through and construction Moderate
vehicle and machinery movement) altering riparian and aquatic vegetation .
community composition Operation Low Low Low Low

indi ; ; Pre-construction
Biodiversity and nature conservation ) i Moderate Low Low
Disturbance of aquatic fauna from noise, vibration and lighting and construction Low

Negligible

Operation Low
- . . Pre-construction
Biodiversity and nature conservation . Moderate Moderate Low Low
and construction | Moderate
Mortality or displacement of EVNT species. Operation Low Low Low Low
. ) . . . Moderate Moderate Moderate Low Low
Changes in community structure and composition due to clearing and construction
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Potential Impact (and associated aquatic ecology value)
Vegetation clearing allowing the colonisation of exotic species

Reduction in shading and increase in light penetration into aquatic habitats,
resulting in higher stream temperatures and conditions suitable for the
proliferation of algae

Transmission of aquatic and terrestrial weeds (through railway) may alter
riparian vegetation

Phase

Initial significance!

Residual Significance?

Sensitivity

Magnitude

Significance

Magnitude

Significance

Operation

Negligible

Low

Negligible

Low

Habitat connectivity

Introduction of physical barriers to aquatic fauna movement through the
construction of culverts, bridges, fencing and other infrastructure that affects
the existing hydrological conditions

Construction of temporary bunding to achieve a dry work area at creek
crossings.

Pre-construction
and construction

Low

Moderate

Low

Low

Operation

Moderate

Moderate

Moderate

Low

Low

Bank stability

Construction works involving disturbance to the riparian corridor may result
in erosion and scouring of streambanks, which are an important component
of aquatic habitats. This may result in unstable stream banks unable to
support vegetation or tolerate extreme rainfall or flooding events.

Smothering of benthic aquatic habitat due to erosion, sediment transport and
sediment deposition.

Physical disturbance of stream beds and banks during construction of creek
crossings

Establishment of weeds such as Lippia (recorded in region) in new areas
which out compete native species and affect the integrity of stream banks

Pre-construction
and construction

Moderate

Moderate

Moderate

Low

Low

Operation

Low

Moderate

Low

Low
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Potential Impact (and associated aquatic ecology value)

Phase

Initial significance!

Residual Significance?

Sensitivity

Magnitude

Significance

Magnitude

Significance

Water quality and sediment quality

Declines in water quality due to runoff from disturbed areas or discharge of
water generated from construction activities (e.g. dewatering of a dry work
area). This may include increased concentrations of suspended sediments,
nutrients, metals and hydrocarbons, which may reduce the suitability of water
to support environmental values (e.g. aquatic ecosystems and stock
watering).

Spills of contaminants to waterways and in adjacent areas during works,
resulting in pollution of local waterways and areas downstream and toxic
effects on aquatic organisms.

Spills of contaminants to groundwater, resulting in pollution of GDEs and
toxic effects on aquatic organisms.

Spills of contaminants to waterways from train and associated
infrastructure, resulting in pollution of local waterways and areas
downstream and toxic effects on aquatic organisms.

Physical disturbance of soils and mobilisation of contaminants (e.g. metals)
to waterways from rainfall runoff, decreasing water quality.

Increase in salinity from interplay between works, runoff and sodic or
dispersive soils.

Pre-construction
and construction

Operation

Moderate

Moderate

Moderate

Moderate

Moderate

Negligible

Low

Negligible

Low

Water resources

Changes in watercourse pathway and flow characteristics, including the
alteration of habitat composition (ponding, channels and dry creek beds) and
flow regime.

Changes in water availability: riparian community structure and species
composition.

Temporary changes in hydrology through bunding to create a dry work
area.

Altered flow regimes which result in changes to aquatic ecology and
surface water.

Pre-construction
and construction

Low

Medium

Low

Low

Operation

Moderate

Moderate

Moderate

Low

Low

1. Includes implementation of initial mitigation measures specified in Table 40
2. Assessment of residual risk once the mitigation measures identified in Table 41 and Table 42
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Table 44 Residual significance assessment

Residual
. significance (Pre-
Aquatic Ecology . L . (
Potential Impact construction and
Value i
construction
phases)
Disturbance of aquatic habitat
: Low
Changes to groundwater resources, affecting
groundwater dependent ecosystems
Biodiversity and
nature conservation | Invasion of aquatic habitats by exotic pest species Moderate
Disturbance of fauna from noise, vibration and lighting
Impacts on EVNT species
Riparian vegetation | Clearing of riparian vegetation Low

Disturbance of aquatic habitat
Habitat connectivity
Altered hydrology

Sediment runoff into waterways
Bank stability Low
Altered hydrology

Water quality Sediment runoff into water courses
Moderate

Sediment quality Introduction of contaminants into waterways

Water resources Altered hydrology _

5.4 Cumulative impacts on aquatic and surface water values

Twenty three projects were initially identified as having potential to contribute to cumulative impacts in
combination with the Border to Gowrie project (Table 10). These projects are either currently operational,
expected to undergo future expansion or are currently going through an approval process. Of these, five
projects were considered to be relevant to the assessment of impacts on aquatic ecology values (Table
45).

Projects relevant to the assessment of cumulative impacts are those that will be constructed or expanded
in the future, and may cause impacts to existing aquatic ecology values that are additive to impacts from
the Project. Examples of aquatic ecology values that may be affected include water quality (increases in
turbidity and the concentration of nutrients and metals) and additional disturbance to the habitats of
aquatic fauna over a broad geographic area within the Murray Darling Basin. Only five of the initial 23
projects identified meet these criteria, as listed in Table 45.
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Table 45 Projects considered for the cumulative impact assessment

Projects Location

New Acland 35 km northwest of

Coal Mine Toowoomba

Stage 3 18 km north of the Project
footprint

Goondiwindi Goondiwindi, QLD

Abattoir 13 km north of the Project
footprint

Wyemo Texas-Yelarbon Road,

Piggery Glenarbon

North Star to

8 km south of the Project
footprint

Rail alignment from North

NSW/QLD Star, NSW to the NSW/QLD

Border border

(Inland Rail) | adjoins the Project at its
southern limit

Gowrie to Rail alignment from Gowrie

Helidon to Helidon, QLD

(Inland Rail) | adjoins the Project at its

northern limit

1 TBC — To be confirmed

Description

Expansion of the existing New Acland open-
cut coal mine to up to 7.5 Mtpa.

A new beef abattoir located on the outskirts
of Goondiwindi with beef processing of up to
72,000 tonnes per year.

A new intensive piggery, with approval for
55,000 pig units

New 37 km rail corridor to connect North Star
(NSW) to the Queensland Rail South West
Rail Line just over the NSW/QLD border.

New 26km dual gauge track between Gowrie
(north-west of Toowoomba) and Helidon
(east of Toowoomba), extending through the
Local Government Areas of Toowoomba and
Lockyer Valley. The Project includes a 6.38
km tunnel to create an efficient route through
the steep terrain of the Toowoomba Range.

Construction
dates !

2019-TBC

TBC

Approved with
conditions by
Goondiwindi
Regional
Council

TBC

Approved with
conditions by
Goondiwindi
Regional
Council

2021 - 2024

2021 - 2025

The projects listed in Table 45 were identified for their potential to have cumulative impacts on aquatic

ecology values for the following reasons:

Expansion of the existing New Acland Coal Mine has the potential to impact aquatic ecology and
surface water quality values in sections of the Murray Darling Basin located downstream from the
Project. The proposed mine expansion is located approximately 25 km to the north of Gowrie, at
the eastern extent of the Project.

The approved Goondiwindi Abattoir which will process 72,000 tonnes of beef per year is located
on the Cunningham Highway approximately 30 km west of Yelarbon near the southern extent of
the Project. The abattoir project has the potential to influence water quality in sections of the
Murray Darling Basin located downstream from the Project.

The Wyemo Piggery involves the intensive production of pork and is located on Texas-Yelarbon
Road, Glenarbon, approximately 8 km south of the Project. The piggery project has the potential
to influence water quality in sections of the Murray Darling Basin located upstream of the Project
(Dumaresq River).

The North Star to NSW/QLD Border and Gowrie to Helidon sections of the Inland Rail Program
are located immediately adjacent to the Project and are likely to influence waterways immediately
adjacent to and downstream of the Project in the Murray Darling Basin. These projects occur over
smaller areas than the Border to Gowrie project, with large parts of the Gowrie to Helidon project
located in coastal catchments east of the Great Dividing Range, and therefore of limited relevance
to the assessment of cumulative impacts.
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Following consideration of the probability of impact, duration of impact, magnitude of impact and
sensitivity of the receiving environment, the significance of cumulative impacts from other projects was
assessed to be low (Table 46). The basis of the assessment is summarised as follows:

e The probability of impact was assessed as Low for all five other projects. The New Acland Coal
Mine Stage 3, the Goondiwindi Abattoir and the Wyemo Piggery are located more than 8 km from
the Project, and will be subject to conditions of an Environmental Authority (EP Act) that regulate
the nature of water discharges to the environment, which may affect aquatic ecology values. The
North Star to NSW/QLD Border and Gowrie to Helidon sections of the Inland Rail project have a
similar level of environmental risk as the Project, and will be subject to a similar range of
environmental management procedures to maintain impacts to the localised area. This will
minimise the potential for cumulative impacts.

e The duration of impact was assessed to be Medium. While all other projects are likely to be
operating for a period of more than 10 years, the construction phase of the Inland Rail projects,
when impacts will be greatest, will be limited to a much shorter period of approximately 5 years.

e The magnitude/intensity of impact was assessed to be Low, due to the highly regulated nature of
the other projects, which will be subject to a range of environmental management plans. Also, in
the case of the mining, piggery and abattoir projects, conditions of an Environmental Authority
(EP Act) will also apply and limit the nature of water discharges to the receiving environment.
While there is a risk of spills or other types of environmental incidents occurring at the sites of the
other projects, the impacts of these are likely to be localised, with minimal potential to act
cumulatively with those of the Project.

e The sensitivity of the receiving environment was assessed to be Medium. The Murray-Darling
Basin is highly modified from a range of existing land uses, including agriculture, infrastructure
and mining. Existing aquatic ecology values are unlikely to be sensitive to the localised impacts
from the Project acting cumulatively with the other projects. Some threatened species such as
the Murray Cod are known to occur in the impact assessment area and waters downstream.
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Table 46 Summary of the results of a cumulative impact significance assessment for other relevant projects

Potential
cumulative
impact

Project

New Acland Coal Degradation of

Mine Stage 3 — aquatic values
New Acland Coal

Pty Ltd

Goondiwindi Degradation of
Abattoir aquatic values

Wyemo Piggery Degradation of

aquatic values

North Star to
NSW/QLD Border
(Inland Rail)

Degradation of
aquatic values

Gowrie to Helidon
(Inland Rail)

Degradation of
aquatic values

Factor affecting impact

Probability of the impact
Duration of the impact
Magnitude/intensity of the impact

Sensitivity of the receiving
environment

Probability of the impact
Duration of the impact
Magnitude/intensity of the impact

Sensitivity of the receiving
environment

Probability of the impact
Duration of the impact
Magnitude/intensity of the impact

Sensitivity of the receiving
environment

Probability of the impact
Duration of the impact
Magnitude/intensity of the impact

Sensitivity of the receiving
environment

Probability of the impact
Duration of the impact

Magnitude/intensity of the impact

Relevance
factor

Low (1)
Medium (2)
Low (1)
Medium (2)

Low (1)
Medium (2)
Low (1)
Medium (2)

Low (1)
Medium (2)
Low (1)
Medium (2)

Low (1)
Medium (2)
Low (1)
Medium (2)

Low (1)
Medium (2)
Low (1)

Sum of
relevance
factors

6

Impact
significance

Low

Low

Low

Low

Low

Comments and management
measures

Will be managed through:

= Development and implementation of
the sub-plans specified in Table 41
and Table 42

Will be managed through:

= Development and implementation of
the sub-plans specified in Table 41
and Table 42

Will be managed through:

= Development and implementation of
the sub-plans specified in Table 41
and Table 42

Will be managed through:

= Development and implementation of
the sub-plans specified in Table 41
and Table 42

®  ARTC to ensure the compatibility of
mitigation measures and controls
across projects in the Inland Rail
Program

Will be managed through:
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Project Potential
cumulative
impact

Factor affecting impact

Sensitivity of the receiving
environment

Relevance Sum of Impact Comments and management
factor relevance | significance = measures
factors
Medium (2) = Development and implementation of
the sub-plans specified in Table 41
and Table 42

®  ARTC to ensure the compatibility of
mitigation measures and controls
across projects in the Inland Rail
Program
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6 Conclusions and Recommendations

Aquatic ecology and surface water values of the impact assessment area are variable across the rail
alignment. Ephemeral waterways, which have been subject to previous disturbance from agricultural
development and public infrastructure such as road crossings, are dominant. However, areas of less
disturbed aquatic habitat are present, and on larger waterways, these provide good quality habitat for a
variety of aquatic fauna. Water quality is variable across the impact assessment area, with the absence
of flow during dry conditions a key driver in small waterways.

The sedge Fimbristylis vagans has potential to occur in the impact assessment area and is listed as
Endangered under the Nature Conservation Act 1992 (QId). Larger waterways of the impact assessment
area including of the Macintyre and Condamine catchments also provide habitat for the Murray Cod,
which is listed as Vulnerable under the Environment Protection and Biodiversity Conservation Act 1999
(Cth), and the Platypus, which is listed as Special Least Concern under the Nature Conservation Act 1992
(QId). The Agassiz’s Glassfish (listed as an endangered population in NSW) was also confirmed to be
present in the Macintyre River. Other listed flora and fauna species have been determined as unlikely to
occur in the impact assessment area.

The sensitivity of aquatic ecology and surface water quality values to impacts from the Project range from
negligible to moderate in scale. The highest sensitivities (moderate) are associated with:

¢ Invasion of aquatic habitats by weed and pest species during the construction phase
e Declines in water and sediment quality from bank erosion, and the runoff of sediments and
contaminants into waterways during the construction phase.

However, these risks can be effectively managed through a range of design features (e.g. bridges
spanning waterways in preference to culverts) and through the development and implementation of
detailed environmental management plans during detail design, pre-construction, construction and
operation phases of the Project.

In implementing the Project, it is recommended that actions are taken to minimise disturbance to aquatic
habitats and riparian vegetation of major waterways within the impact assessment area as much as
possible. In particular, the Macintyre River and Macintyre Brook have been confirmed to provide aquatic
habitats utilised by threatened species, and disturbance of these values should be minimised through a
range of design, engineering and on site controls, as outlined in Section 5.2.
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Appendix A: Site Descriptions for Aquatic
Ecology Sites

Site descriptions for Aquatic Ecology Sites are provided on the following pages.

Site descriptions for Surface Water Sites are provided in the Surface Water Quality Technical Report
(Appendix P of the Project EIS)
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Season: Spring
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Location: Macintyre River Latitude: 28° 39’ 52" Longitude: 150
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Site attributes

Permanent watercourse; Baseflow at the time of assessment; symmetrical floodplain valley shape; two stage shaped channel; defined bed and banks; bank slope vertical; bank
shape concave; no distinct floodplain; no obvious channel modifications; Moderate deposition regarding bank stability; upstream and adjacent land use is predominantly native
and non-native pasture for cattle grazing; bankfull width approximately 56 m; bankfull height approximately 5 m (from stream bed); substrate composition 40% sand (0.06-2 mm)
and 60% silt / clay (<0.06 mm); bank material 5% gravel (2-16 mm), 55% sand (0.06-2 mm) and 40% silt / clay (<0.06 mm); 10% large woody debris; < 10% filamentous algae
cover, < 10% periphyton, < 10% moss detected and < 10% detritus cover.

Riparian vegetation

Riparian zone approximately 25 m left bank and 25 m right bank; longitudinal vegetation extent semi-continuous; vegetation community Eucalyptus tereticornis or E. camaldulensis
woodland fringing drainage lines, vegetation characterised by sparse cover (35% estimated crown cover) of trees >10 m, dominated by Queensland blue gum (E. tereticornis)
with occasional river she-oak (Casuarina cunninghamiana) and white sally wattle (Acacia floribunda) ; sparse cover (40%) of trees <10 m, dominated by snow-in-summer
(Melaleuca linariifolia) with occasional E. camaldulensis, sally wattle (A. salicina); very sparse (10%) shrub layer, dominated by spiny-headed mat-rush (Lomandra longifolia) with
occasional Acacia sp. and common reed (Phragmites Australis) and mid-dense (60%) groundcover, dominated by dayflower (Commelina sp.) and green panic (Megathyrsus
maximus) regeneration of native woody vegetation present.

Vegetation disturbance: Moderate.

Aquatic flora

Macrophyte cover approximately 2% cover; emergent macrophytes included slender flat sedge (Cyperus gracilis) (1%), common rush (Juncus usitatus) (1%); common reed
(Phragmites australis) (2%), tall flat sedge (Cyperus exaltatus) (1%) and slender knotweed (Persicaria decipiens) (1%).

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Good passage expected during times of flow. Located in Purple zone (Major risk of impact on fish movement)

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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The Murray cod (Maccullochella peelii) Vulnerable EPBC Act was confirmed to be present at this site, with six individual caught in the May 2019 field trip . Additionally, the
Critically Endangered (EPBC Act) silver perch (Bidyanus bidyanus), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act)
platypus are recorded from the Border Rivers catchment (DES 2018b). The study reach provides habitat for the Murray cod and potential habitat for the platypus but is unlikely
to provide habitat for the silver perch or Bell's turtle. Agassiz’s Glassfish (listed as Endangered in NSW) was also found in the June 2018 field trip (on the Queensland side of the
river).

Physico-chemical water quality

Collection time: 16:15; water temp.: 28.7°C; specific conductivity: 211.0 uS/cm (fresh); turbidity: 22.9; dissolved oxygen: 101.6%, 7.86 mg/L; pH: 6.77; Redox: 104.6 mV.
Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)

Epifaunal substrate / available cover: Good (14); Pool substrate characterisation: Good (12); Pool variability: Good (14); Sediment deposition: Good (12); Channel flow status:
Excellent (18); Channel alteration: Good (13); Channel sinuosity: Fair (10); Bank Stability: Good (left bank 7; right bank 7); Vegetative protection: Good (left bank 7; right bank
7); Riparian zone score: Good (left bank 6, right bank 6).

Overall habitat score: Good (129 out of 200).
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Season: Autumn
Lon tude: 150° 57’ 28” Date: 16/06/2018
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Site Code: 4 Location: Unnamed tributary of Macintyre Brook Latitude: 28° 26’ 21"
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Site attributes

Ephemeral drainage feature; dry at the time of assessment; study reach positioned within undeveloped road reserve; broad valley setting; flat U shaped channel; poorly defined
bed and banks; bank slope low; bank shape concave; no distinct floodplain; no obvious channel modifications; bed stable; upstream and adjacent land use is predominantly
native forest; little local catchment erosion; bankfull width approximately 30 m; bankfull height approximately 1 m (from stream bed); substrate composition 95% sand (0.06-2
mm) and 5% silt / clay (<0.06 mm); bank material 40% gravel (2-16 mm), 50% sand (0.06-2 mm) and 10% silt / clay (<0.06 mm); 10% large woody debris; no filamentous algae,
periphyton or moss detected; detritus cover 35-65%.

Riparian vegetation

Riparian zone approximately 20 m left bank and 20 m right bank; longitudinal vegetation extent continuous; vegetation community appears to be RE 11.3.25 (‘Eucalyptus
tereticornis or E. camaldulensis woodland fringing drainage lines’), with sparse cover (40% estimated crown cover) of trees >10 m, dominated by Queensland blue gum (E.
tereticornis) and rough-barked apple (Angophora floribunda), with occasional Baradine red gum (E. chloroclada); sparse cover (30%) of trees <10 m, dominated by Queensland
blue gum and white cypress pine (Callitris glaucophylla); very sparse (15%) shrub layer, including Acacia sp., velvet tree pear (Opuntia tomentosa) and spiny-headed mat-rush
(Lomandra longifolia); mid-dense (50%) groundcover, dominated by lovegrass (Eragrostis sp.), with frequent wiregrass (Aristida sp.); regeneration of native woody vegetation
present.

Vegetation disturbance: Low to Moderate.

Aquatic flora

Macrophyte cover approximately 1% cover; fringing macrophytes included reed grass (Arundinella nepalensis) (1%); study reach dominated by terrestrial flora.

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Very restricted passage expected during low flow, base flow and high flow, including dog-proof fence (chicken wire) on upstream side of road reserve. Located in Red zone (High
risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.

Physico-chemical water quality

Dry at the time of the site visit.

Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)

Epifaunal substrate / available cover: Poor (5); Pool substrate characterisation: Fair (7); Pool variability: Poor (0); Sediment deposition: Excellent (16); Channel flow status:
Poor (0); Channel alteration: Excellent (16); Channel sinuosity: Fair (7); Bank Stability: Excellent (left bank 9; right bank 9); Vegetative protection: Good (left bank 8; right bank
8); Riparian zone score: Good (left bank 8, right bank 8).

Overall habitat score: Good (101 out of 200).
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Season: Autumn
Site Code: 5 Location: Unnamed tributary of Macintyre Brook Latitude: 28° 25’ 58" Longitude: 150° 58’ 54" Date: 16/06/2018
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Site attributes

Ephemeral drainage feature; dry at the time of assessment; symmetrical floodplain valley setting; widened channel; poorly defined bed and banks; bank slope flat (<10°); bank
shape concave; no floodplain features present; no obvious channel modifications; potential for runoff from nearby pivot irrigation; bed stable; upstream land use predominantly
native forest; adjacent land use beyond left bank is irrigated cropping, with grazing on the right bank; little local catchment erosion; bankfull width approximately 65 m; bankfull
height approximately 0.5 m (from stream bed); substrate composition 100% silt / clay (<0.06 mm); bank material 100% silt / clay (<0.06 mm); 5% large woody debris; no
filamentous algae, periphyton or moss detected; detritus cover 65-90%.

Riparian vegetation

Riparian zone approximately 25 m left bank and 25 m right bank; longitudinal vegetation extent continuous; vegetation community appears to be RE 11.3.25 (‘Eucalyptus
tereticornis or E. camaldulensis woodland fringing drainage lines’), with mid-dense cover (70% estimated crown cover) of trees >10 m, dominated by Queensland blue gum (E.
tereticornis), with occasional coolibah (E. coolabah); very sparse cover (5%) of trees <10 m, dominated by Queensland blue gum; very sparse (1%) shrub layer, including velvet
tree pear (Opuntia tomentosa); mid-dense (50%) groundcover, dominated by tall sedge (Carex appressa), with frequent gilgai grass (Walwhalleya subxerophila) and occasional
Sida spp.; regeneration of native woody vegetation very limited (<1% cover).

Vegetation disturbance: Low to Moderate.

Aquatic flora

Macrophyte cover approximately 15% cover; fringing macrophytes included common rush (Juncus usitatus) (1%) and tall sedge (Carex appressa) (14%); study reach dominated
by terrestrial flora.

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Good fish passage expected during low and base flow; unrestricted passage during high flow. Located in Purple zone (Major risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.

Physico-chemical water quality

Dry at the time of the site visit.

Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)

Epifaunal substrate / available cover: Poor (5); Pool substrate characterisation: Fair (10); Pool variability: Poor (0); Sediment deposition: Excellent (18); Channel flow status:
Poor (0); Channel alteration: Good (15); Channel sinuosity: Poor (5); Bank Stability: Excellent (left bank 10; right bank 10); Vegetative protection: Good (left bank 7; right bank
7); Riparian zone score: Excellent (left bank 9, right bank 9).

Overall habitat score: Good (105 out of 200).
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Season: Autumn
itude: 151° 03’ 12~ Date: 17/06/2018
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Upstream Left Bank Downstream Right Bank

Site attributes

Ephemeral drainage feature; dry at the time of assessment; symmetrical floodplain valley setting; widened channel; poorly defined bed and banks; bank slope flat (<10°); bank
shape concave; no floodplain features present; no obvious channel modifications; potential for runoff from nearby dryland cropping; bed stable; upstream land use predominantly
native forest; adjacent land use is native forest on the left bank, with dryland cropping on the right bank; little local catchment erosion; bankfull width approximately 60 m; bankfull
height approximately 0.5 m (from stream bed); substrate composition 100% silt / clay (<0.06 mm); bank material 100% silt / clay (<0.06 mm); 15% large woody debris; no
filamentous algae, periphyton or moss detected; detritus cover <10%.

Riparian vegetation

Riparian zone approximately 20 m on the left bank and 20 m on the right bank; longitudinal vegetation extent semi-continuous; vegetation community appears to be RE 11.3.25
(‘Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines’), with sparse cover (20% estimated crown cover) of trees >10 m, dominated by Queensland blue
gum (E. tereticornis); very sparse cover (10%) of trees <10 m, dominated by Queensland blue gum; sparse (20%) shrub layer, including Queensland blue gum regeneration and
wattles (Acacia spp.); mid-dense (60%) groundcover, including heavily grazed grasses (unidentifiable), slender flat-sedge (Cyperus gracilis) and Mayne’s pest (Verbena
aristigera)*; regeneration of native woody vegetation abundant (>5% cover) and healthy.

Vegetation disturbance: Moderate to high (heavily grazed; intrusion of exotic species).

Aquatic flora

Macrophyte cover approximately 1% cover; fringing macrophytes included slender flat-sedge (Cyperus gracilis) (1%); study reach dominated by terrestrial flora.

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Unrestricted fish passage in times of low, base and high flow. Located in Amber zone (Moderate risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna

No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.
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Physico-chemical water quality
Dry at the time of the site visit.
Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)
Epifaunal substrate / available cover: Poor (4); Pool substrate characterisation: Poor (3); Pool variability: Poor (0); Sediment deposition: Excellent (16); Channel flow status:
Poor (0); Channel alteration: Good (15); Channel sinuosity: Poor (5); Bank Stability: Excellent (left bank 9; right bank 9); Vegetative protection: Good (left bank 6; right bank 6);

Riparian zone score: Good (left bank 8, right bank 6).
Overall habitat score: Fair (87 out of 200).
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The channel sketch should show in cross-section the shape of the channel and include the location of
the water surface, watermark and bankfull points. Also show other features such as bars, rocky
oulcrops and snags encountered at the cross section. Sketched by: LA
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Season: Autumn
Site Code: 9 Location: Pariagara Creek Latitude: 28° 23’ 35” Longitude: 151° 04’ 45” Date: 15/06/2018
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Site attributes

Ephemeral watercourse; dry at the time of assessment; symmetrical floodplain valley shape; flat U shaped channel; well defined bed and banks; bank slope low (10-30°); bank
shape concave; no floodplain features present; no obvious channel modifications; bed moderately unstable — moderate sand deposition; upstream land use predominantly native
forest; adjacent land use includes cattle grazing on crop stubble beyond the left bank, with native forest on the right bank; little local catchment erosion; bankfull width
approximately 8 m; bankfull height approximately 1.8 m (from stream bed); substrate composition 100% sand (0.06-2 mm); bank material 95% sand (0.06-2 mm), 5% silt / clay
(<0.06 mm); 5% large woody debris; no filamentous algae, periphyton or moss detected; detritus cover 10-35%.

Riparian vegetation

Riparian zone approximately 20 m on the left bank and 20 m on the right bank; longitudinal vegetation extent continuous; fenced off from grazing; vegetation community appears
to be RE 11.3.25 (‘Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines’), with mid-dense cover (75% estimated crown cover) of trees >10 m, dominated
by Queensland blue gum (E. tereticornis), with abundant carbeen (Corymbia tessellaris), occasional rough-barked apple (Angophora floribunda) and white cypress pine (Callitris
glaucophylla); sparse cover (30%) of trees <10 m, dominated by white cypress pine; very sparse (5%) shrub layer, including snow-in-summer (Melaleuca linariifolia) and spiny-
headed mat-rush (Lomandra longifolia); mid-dense (70%) groundcover, dominated by common couch (Cynodon dactylon) and other native grasses; occasional weeds, including
mother-of-millions (Bryophyllum delagoense); regeneration of native woody vegetation present.

Vegetation disturbance: Low (fenced off from grazing).

Aquatic flora

Macrophyte cover approximately 7%; fringing macrophytes included common rush (Juncus usitatus) (3% cover) and reed grass (Arundinella nepalensis) (4%); study reach
dominated by terrestrial flora.

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Unrestricted fish passage in times of low, base and high flow. Located in Purple zone (Major risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.

Physico-chemical water quality
Dry at the time of the site visit.
Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)
Epifaunal substrate / available cover: Poor (4); Pool substrate characterisation: Fair (6); Pool variability: Poor (0); Sediment deposition: Poor (4); Channel flow status: Poor (0);
Channel alteration: Good (13); Channel sinuosity: Fair (6); Bank Stability: Good (left bank 8; right bank 8); Vegetative protection: Good (left bank 6; right bank 6); Riparian zone

score: Good (left bank 8, right bank 6).
Overall habitat score: Fair (74 out of 200).
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The channel skeich should show in cross-section the shape of the channel and include the location of
the water surface, watermark and bankfull peints, Also show other featuree such ae bare, rocky
outcrops and snags encounterad at the cross section. Sketched by: DM
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Season: Autumn
Location: Unnamed tributary of Canning Creek Longitude: 151° 09’ 21" Date: 17/06/2018
—_— — f_:". T = ™ ; ™ ) 4"\.‘ = | .l..--,'-. || 7 _- ﬁ-r

Site Code: 12
= g, T -I'q_ I i .I.lll ‘: r*

) |

f%‘_& 3 { o

Upstream Left Bank Downstream Right Bank

Site attributes

Ephemeral drainage feature; dry at the time of assessment; broad valley setting; flat U shaped channel; poorly defined bed and banks; bank slope flat (<10°); bank shape
concave; no floodplain features present; no obvious channel modifications; bed appears to be stable; upstream land use predominantly native forest; study reach within road
corridor; adjacent land use dominated by native forest on left and right banks; little local catchment erosion; bankfull width approximately 40 m; bankfull height approximately 1
m (from stream bed); substrate composition 100% sand (0.06-2 mm); bank material 70% sand (0.06-2 mm), 30% silt / clay (<0.06 mm); 2% large woody debris; no filamentous
algae, periphyton or moss detected; detritus cover 35-65%.

Riparian vegetation

Riparian zone approximately 10 m on the left bank and 10 m on the right bank; longitudinal vegetation extent semi-continuous; non-remnant vegetation in road corridor comprising
study reach; adjoining vegetation community appears to be RE 11.5.4 (‘Eucalyptus chloroclada, Callitris glaucophylla, C. endlicheri, Angophora leiocarpa woodland on Cainozoic
sand plains and/or remnant surfaces’), with sparse cover (25% estimated crown cover) of trees >10 m, including Baradine red gum (Eucalyptus chloroclada), white cypress pine
(Callitris glaucophylla) and rusty gum (Angophora leiocarpa); sparse cover (20%) of trees <10 m, dominated by buloke (Allocasuarina luehmannii) and dirty gum; sparse (45%)
shrub layer, including teatree (Leptospermum sp.) and wattles (Acacia spp.); mid-dense (65%) groundcover, dominated by lovegrass (Eragrostis sp.), with frequent native
oatgrass (Themeda avenacea); regeneration of native woody vegetation abundant (>5% cover) and healthy.

Vegetation disturbance: Low (expected on rail alignment) to high (in road corridor).

Aquatic flora

Macrophyte cover approximately 5%; fringing macrophytes included common rush (Juncus usitatus) (5%); study reach dominated by terrestrial flora.

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Unrestricted fish passage in times of low, base and high flow. Located in Red zone (High risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.

Physico-chemical water quality
Dry at the time of the site visit.
Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)
Epifaunal substrate / available cover: Poor (3); Pool substrate characterisation: Fair (7); Pool variability: Poor (0); Sediment deposition: Good (13); Channel flow status: Poor
(0); Channel alteration: Good (13); Channel sinuosity: Fair (6); Bank Stability: Excellent (left bank 9; right bank 9); Vegetative protection: Good (left bank 6; right bank 6);

Riparian zone score: Good (left bank 6, right bank 6).
Overall habitat score: Fair (84 out of 200).

PLANFORM SKETCH OF SITE

Inchucing bediorm fypes, location of Croes-S0cions, B0ceSs poirts. landmarnks and natural or artficial chiesel of Roodpliin festines.
Left ok is facing downsineam T

.

.

Cross-section sketch — N

The channel sketch should show in cross-section the shape of the channel and include the location of
the water surface, watermark and bankfull points. Also show other features such as bars, rocky
outcrops and snags encountered at the cross section. Sketched by: LA
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Season: Autumn
Date: 14/06/2018
- e Sy r_.__..

Site ode: 13 Location: Cattle Creek Latitude: 28° 13’ 46" I itue: 151° 9’ 5’
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Upstream Left Bank Downstream Right Bank

Site attributes

Ephemeral watercourse; dry at the time of assessment; symmetrical floodplain valley shape; two stage channel shape; bank slope flat (<10°); bank shape stepped; flood channels
present; no obvious channel modifications; bed appears to be stable; upstream land use predominantly native forest; study reach within road corridor; adjacent land use dominated
by native forest on left and right banks; little local catchment erosion; bankfull width approximately 60 m; bankfull height approximately 3 m (from stream bed); substrate
composition 95% sand (0.06-2 mm) and 5% silt /clay (<0.06 mm); bank material 5% sand (0.06-2 mm) and 95% silt / clay (<0.06 mm); 1% large woody debris; no filamentous
algae, periphyton or moss detected; detritus cover 35-65%.

Riparian vegetation

Riparian zone approximately 30 m on the left bank and 60 m on the right bank; longitudinal vegetation extent semi-continuous; non-remnant vegetation in road corridor; adjoining
vegetation community appears to be RE 11.3.4 (‘Eucalyptus tereticornis and/or Eucalyptus spp. woodland on alluvial plains’), with sparse cover (40% estimated crown cover) of
trees >10 m, dominated by Baradine red gum (Eucalyptus chloroclada), Queensland blue gum (E. tereticornis) and rough-barked apple (Angophora floribunda); sparse cover
(30%) of trees <10 m, including white cypress pine (Callitris glaucophylla); very sparse (10%) shrub layer; mid-dense (60%) groundcover, dominated by blady grass (Imperata
cylindrica); regeneration of native woody vegetation abundant (>5% cover) and healthy.

Vegetation disturbance: Low (expected on rail alignment) to high (in road corridor).

Aquatic flora

Macrophyte cover approximately 8%; fringing macrophytes included common rush (Juncus usitatus) (5%); spikerush (Eleocharis acuta) (1%), reed grass (Arundinella nepalensis)
(1%) and tall flatsedge (Cyperus exaltatus) (1%); study reach dominated by terrestrial flora.

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Unrestricted fish passage in times of low, base and high flow. Located in Purple zone (Major risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.

Physico-chemical water quality

Dry at the time of the site visit.

Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)

Epifaunal substrate / available cover: Fair (9); Pool substrate characterisation: Fair (9); Pool variability (when wet): Good (13); Sediment deposition: Excellent (16); Channel
flow status: Poor (0); Channel alteration: Excellent (18); Channel sinuosity: Good (11); Bank Stability: Good (left bank 6; right bank 7); Vegetative protection: Good (left bank 6;
right bank 6); Riparian zone score: Excellent (left bank 9, right bank 9).

Overall habitat score: Good (119 out of 200).

PLANFORM SKETCH OF SITE x
Anchucing badions hypes, Iocabon of oes-BaSons, S0bas points, landmarks and natursl o Al chaved or Reod plan featunes. Cross-section sketch
Lefl bank i facing downsveam

- - =

The channel sketch should show in cross-section the shape of the channel and include the location of

the water surface, watermark and bankfull points. Also show other features such as bars, rocky

outcrops and snags encountered at the cross section. Sketched by: PH

Skatchad by: PH|
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Season: Autumn

Site Code: 15 Location: Native Dog Creek Latitude: 28° 11’ 03" Longitude: 151° 10’ 40" Date: 17/06/2018
3 . pr Sl g i R T T e
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Upstream Left Bank Downstream Right Bank

Site attributes

Ephemeral drainage feature; dry at the time of assessment; bridge and agricultural fence approximately 100 m upstream; broad valley shape; widened channel shape; bank
slope flat (<10°); bank shape concave; no floodplain features present; no obvious channel modifications; bed appears to be stable; upstream land use predominantly native
forest; adjacent land use dominated by native forest on left and right banks; little local catchment erosion; bankfull width approximately 30 m; bankfull height approximately 0.5 m
(from stream bed); substrate composition 95% sand (0.06-2 mm) and 5% silt /clay (<0.06 mm); bank material 5% sand (0.06-2 mm) and 95% silt / clay (<0.06 mm); 5% large
woody debris; no filamentous algae, periphyton or moss detected; detritus cover 10-35%.

Riparian vegetation

Riparian zone approximately 12 m on the left bank and 12 m on the right bank; longitudinal vegetation extent semi-continuous; vegetation community appears to be RE 11.3.2
(‘Eucalyptus populnea woodland on alluvial plains’), with sparse cover (25% estimated crown cover) of trees >10 m, dominated by poplar box (Eucalyptus populnea), with
occasional Baradine red gum (E. chloroclada); very sparse cover (15%) of trees <10 m, including belah (Casuarina cristata), poplar box and white cypress pine (Callitris
glaucophylla); very sparse (5%) shrub layer, including wilga (Geijera parviflora); mid-dense (65%) groundcover, heavily grazed; occasional weeds, including lippia (Phyla
canescens)*, mother-of-millions (Bryophyllum delagoense); common prickly pear (Opuntia stricta) and velvet tree pear (O. tomentosa); regeneration of native woody vegetation
very limited (<1% cover).

Vegetation disturbance: Moderate.

Aquatic flora

Macrophyte cover approximately 10%; fringing macrophytes included common rush (Juncus usitatus) (5%); tall sedge (Carex appressa) (3%), tall flatsedge (Cyperus exaltatus)
(1%) and reed grass (Arundinella nepalensis) (1%); groundcover mostly dead / dry (likely to be identifiable in spring).

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Unrestricted fish passage in times of low, base and high flow. Located in Red zone (High risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.

Physico-chemical water quality
Dry at the time of the site visit.
Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)
Epifaunal substrate / available cover: Poor (5); Pool substrate characterisation: Fair (6); Pool variability (when wet): Fair (6); Sediment deposition: Excellent (16); Channel flow
status: Poor (0); Channel alteration: Excellent (18); Channel sinuosity: Fair (7); Bank Stability: Excellent (left bank 9; right bank 9); Vegetative protection: Good (left bank 6;

right bank 6); Riparian zone score: Good (left bank 7, right bank 7).
Overall habitat score: Good (102 out of 200).

PLANFORM SKETCH OF SITE
Inchudirg badform types, locaton of cross-sbetions. scoess points, landmanks and natural or arificial chunnel or ficodpiain foahunes
Lot banic s Facing oo v :

Cross-section sketch ~od
4 __’,l ; e, l-.
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The channel sketch should show in cross-section the éhape of the chénnal and include thes [ocation of
the water surface, watermark and bankfull points. Also show other features such as bars, rocky
oulcrops and snags encountered at the cross seclion, Sketched by: LA

SKetched by: LA
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Season: Autumn

Location: Bringalily Creek Latitude 09’ 21" gitude: 151° 11’ 14" Date: 13/06/2018
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Upstream Left Bank Downstream Right Bank

Site attributes

Semi-permanent watercourse; water level low at the time of assessment; symmetrical floodplain valley shape; box channel shape; bank slope vertical (80-90°); bank shape wide
lower bench on left bank, undercut on right bank; floodplain features include flood channels and floodplain scours; no obvious channel modifications; bed moderately unstable —
eroding; upstream land use predominantly cattle grazing; adjacent land use predominantly cattle grazing; little local catchment erosion; bankfull width approximately 31 m; bankfull
height approximately 3.8 m (from stream bed); substrate composition 100 silt /clay (<0.06 mm); bank material 100% silt / clay (<0.06 mm); 10% large woody debris; no filamentous
algae, periphyton or moss detected; detritus cover 10-35%.

Riparian vegetation

Riparian zone approximately 10 m on the left bank and 10 m on the right bank; longitudinal vegetation extent scattered; vegetation community appears to be RE 11.3.25
(‘Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines’), with very sparse cover (15% estimated crown cover) of trees >10 m, dominated by Queensland
blue gum (Eucalyptus tereticornis), with occasional river red gum (E. camaldulensis), rough-barked apple (Angophora floribunda) and poplar box (E. populnea); no trees <10 m
detected; no shrubs detected; mid-dense (80%) groundcover; regeneration of native woody vegetation very limited (<1% cover).

Vegetation disturbance: High.

Aquatic flora and fauna

Macrophyte cover approximately 30%; fringing macrophytes included common reed (Phragmites australis) (15% estimated cover), common rush (Juncus usitatus) (5%), dwarf
flat-sedge (Cyperus pygmaeus) (5%), and umbrella canegrass (Leptochloa digitata) (5%).

Five eastern snake-necked turtle (Chelodina longicollis) shells observed; no fish catch (despite seven bait traps deployed for approximately two hours, supplemented by dip-
netting with Enviro-net®). Waterbody better suited to back-pack electrofishing and fyke netting.

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Good passage expected during times of flow. Located in Purple zone (Major risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell’'s turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach provides potential habitat for the Murray Cod and Platypus, but is unlikely to provide habitat for the Silver Perch or Bell's

turtle.
Physico-chemical water quality

Collection time: 9:30; water temp.: 12.6°C; specific conductivity: 209.3 uS/cm (fresh); turbidity: 138 (poor clarity); dissolved oxygen: 62.1%, 6.64 mg/L (low, but expected for time

of day); pH: 7.83 (mildly alkaline); Redox: 191.1 (moderately reducing).
Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)
Epifaunal substrate / available cover: Good (15); Pool substrate characterisation: Fair (9); Pool variability: Good (13); Sediment deposition: Good (15); Channel flow status:
Excellent (18); Channel alteration: Excellent (18); Channel sinuosity: Good (12); Bank Stability: Fair (left bank 4; right bank 4); Vegetative protection: Fair (left bank 4; right

bank 4); Riparian zone score: Fair (left bank 4, right bank 4).
Overall habitat score: Good (124 out of 200).

FLANFORM SKETCH OF SITE

Including bedfom hypes, location of oroes-sectons, Access ponts., [andrrads. and natursl of sificial channel o foodplain festures
Lefl bank is facing downadnean

L
| - .'..'5

Sketched by: PH

Cross-section sketch

The channel sketch should show in cross-section the shape of the channel and include the location of
the water surface, watermark and bankfull points, Also show other features such as bars, rocky
outcrops and snags ancounterad at the cross section. Sketched by: PH
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Season: Autumn

Latitude: 28° Q?’ Longitude: 151° 11’ 20" 17/06_/2018

Upstream Downstream Right Bank

Site attributes

Ephemeral watercourse; dry at the time of assessment; symmetrical floodplain valley shape; two stage channel shape; bank slope moderate (30-60°); bank shape stepped; no
floodplain features present; no obvious channel modifications; bed moderately unstable — eroding, affected by cleared vegetation and stock access; upstream land use
predominantly cattle grazing; adjacent land use cattle grazing on left and right banks (and within stream reach); some local catchment erosion, including stream bank erosion
exacerbated by lippia (Phyla canescens) impacts, and cattle; bankfull width approximately 30 m; bankfull height approximately 3 m (from stream bed); substrate composition
100% silt / clay (<0.06 mm); bank material 30% sand (0.06-2 mm) and 70% silt / clay (<0.06 mm); 25% large woody debris; no filamentous algae, periphyton or moss detected;
detritus cover <10%.

Riparian vegetation

Riparian zone approximately 10 m on the left bank and 10 m on the right bank; longitudinal vegetation extent comprises occasional clumps; vegetation community appears to be
RE 11.3.25 (‘Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines’), with very sparse cover (15% estimated crown cover) of trees >10 m, dominated by
Queensland blue gum (Eucalyptus tereticornis), with occasional rough-barked apple (Angophora floribunda); very sparse cover (5%) of trees <10 m, including Queensland blue
gum; very sparse (1%) shrub layer, including Mimosa sp.; mid-dense (60%) groundcover, heavily grazed, dominated by common couch (Cynodon dactylon), with frequent lippia
(Phyla canescens)*; no regeneration of native woody vegetation detected.

Vegetation disturbance: Very high (heavily impacted by sustained cattle grazing during drought conditions).

Aquatic flora

Macrophyte cover approximately 35%; fringing macrophytes included water primrose (Ludwigia peploides subsp. montevidensis) (30% estimated cover), common rush (Juncus
usitatus) (3%) and reed grass (Arundinella nepalensis) (2%).

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Unrestricted fish passage in times of flow. Located in Purple zone (Major risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell's turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.

Physico-chemical water quality

Dry at the time of the site visit.

Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)

Epifaunal substrate / available cover: Fair (7); Pool substrate characterisation: Poor (3); Pool variability (when wet): Good (11); Sediment deposition: Excellent (16); Channel
flow status: Poor (0); Channel alteration: Excellent (16); Channel sinuosity: Good (13); Bank Stability: Poor (left bank 2; right bank 2); Vegetative protection: Fair (left bank 5;
right bank 5); Riparian zone score: Fair (left bank 5, right bank 5).

Overall habitat score: Fair (90 out of 200).

PLANFORM SKETCH OF SITE P T g = o, M 7 ]
Lmu:;?‘ I;ﬁfuurr;mmm -:r:aud:—:-bchnm eSS poEnis, Iﬂ'ﬂfwkun: rusiurnd of ariificial channel or oodplan leabores 1 g‘ross.sect|on sjketch :.‘ \:\Q ;.
— . | ' / y \ L

B = Ty ff The channel sketch should show in cross-section the shape of the channel and include the location of
\‘_5\\ the water surface, watermark and bankfull points. Also show otner features such as bars, rocky
/ =xh] outcrops and snags encountered at the cross section. Sketched by: LA

5 P, . Sketched by: LA
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Season: Autumn
151° 11’ 46" Date: 13/06/2018
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Site Code: 19 Location: Nicol Creek Latitude: 28° 05’ 07" Longitude:

]
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Upstream Left Bank Downstream Right Bank

Site attributes

Ephemeral watercourse; dry at the time of assessment; asymmetrical floodplain valley shape; two stage channel shape; bank slope steep (60-80%) on left bank, moderate (30-
60%) on right bank; bank shape stepped; floodplain features include remnant channels, flood channels and flood scours; no obvious channel modifications; bed stable, although
unstable in heavily grazed paddock immediately downstream; upstream land use predominantly cattle grazing and dryland cropping; study reach within road corridor, comprising
native woodland; little local catchment erosion, including stream bank erosion exacerbated by lippia (Phyla canescens) impacts; bankfull width approximately 150 m; bankfull
height approximately 1.5 m (from stream bed); substrate composition 5% sand (0.06-2 mm) and 95% silt / clay (<0.06 mm); bank material 100% silt / clay (<0.06 mm); no large
woody debris, filamentous algae, periphyton or moss detected; detritus cover <10%.

Riparian vegetation

Riparian zone approximately 100 m on the left bank and 50 m on the right bank; longitudinal vegetation extent regularly spaced; vegetation community appears to be RE 11.3.2
(‘Eucalyptus populnea woodland on alluvial plains’), with a very sparse cover (10% estimated crown cover) of trees >10 m, dominated by poplar box (Eucalyptus populnea), with
occasional Queensland blue gum (E. tereticornis); very sparse cover (10%) of trees <10 m, including poplar box and brigalow (Acacia harpophylla); very sparse (5%) shrub layer,
including poplar box regrowth; mid-dense (80%) groundcover; regeneration of native woody vegetation present.

Vegetation disturbance: Moderate.

Aquatic flora

Macrophyte cover approximately 25%; fringing macrophytes included umbrella canegrass (Leptochloa digitata) (20% estimated cover), common rush (Juncus usitatus) (2%),
spikerush (Eleocharis acuta) (2%) and tall flatsedge (Cyperus exaltatus) (1%).

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Moderately restricted passage in times of flow. Located in Red zone (High risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna
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No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Vulnerable (EPBC Act and NC Act) Bell’'s turtle (Wollumbinia belli) and Special Least Concern (NC Act) Platypus are recorded from the Queensland
Border Rivers catchment (DES 2018b). The study reach is highly unlikely to provide suitable habitat for these species.

Physico-chemical water quality

Dry at the time of the site visit.

Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)

Epifaunal substrate / available cover: Fair (9); Pool substrate characterisation: Good (13); Pool variability (when wet): Fair (6); Sediment deposition: Fair (8); Channel flow
status: Poor (0); Channel alteration: Good (13); Channel sinuosity: Fair (9); Bank Stability: Fair (left bank 4; right bank 4); Vegetative protection: Good (left bank 6; right bank
6); Riparian zone score: Good (left bank 7, right bank 7).

Overall habitat score: Fair (92 out of 200).

PLANFORM SKETCH OF SITE

N Defor s, itk of cravemlr, s poirt, et netral o e chelor oocp femees Cross-section sketch

Is The channel sketeh should show in cross-section the shape of the channel and include the location of
'k the water surface, watermark and bankfull points. Also show other features such as bars, rocky
= | ouicrops and snags encountered at the cross section. Sketched by: PH

Sketched by: PH
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Season: Autumn
Date: 14/06/2018

Site Code: 32 Location: Condamine River (North) Latitude: 27° 46’ 51" Longitude: 151° 25’ 25"
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Upstream Left Bank Downstream Right Bank

Site attributes

Ephemeral watercourse; dry at the time of assessment; symmetrical floodplain valley shape; two stage channel shape; bank slope moderate (30-60%) on left bank, steep (60-
80%) on right bank; bank shape stepped; no natural floodplain features present; no obvious channel modifications; bed stable; upstream and adjacent land use dominated by
irrigated cropping on Vertosol floodplains; little local catchment erosion; bankfull width approximately 65 m; bankfull height approximately 3 m (from stream bed); substrate
composition 5% boulder (>256 mm) and 95% silt / clay (<0.06 mm); bank material 5% boulder (>256 mm) and 95% silt / clay (<0.06 mm); no large woody debris, filamentous
algae, periphyton or moss detected; detritus cover 10-35%.

Riparian vegetation

Riparian zone approximately 10 m on the left bank and 10 m on the right bank; longitudinal vegetation extent regularly spaced; narrow riparian corridor of RE 11.3.25 (‘Eucalyptus
tereticornis or E. camaldulensis woodland fringing drainage lines’), with a sparse cover (20% estimated crown cover) of trees >10 m, dominated by Queensland blue gum

(Eucalyptus tereticornis); sparse cover (20%) of trees <10 m, dominated by beefwood (Grevillea striata); very sparse (10%) shrub layer; mid-dense (70%) groundcover;
regeneration of native woody vegetation present.

Vegetation disturbance: High.

Aquatic flora

Macrophyte cover approximately 73%; fringing macrophytes included common rush (Juncus usitatus) (estimated cover 60%), ribbed spikerush (Eleocharis plana) (5%), hairy
knotweed (Persicaria attenuata) (5%), slender knotweed (P. decipiens) (1%), tall flatsedge (Cyperus exaltatus) (1%) and dwarf flat-sedge (Cyperus pygmaeus) (1%).

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Partly restricted passage in times of flow. Located in Purple zone (Major risk of impact on fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna

No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Endangered (NC Act) fringing rush (Fimbristylis vagans) and Special Least Concern (NC Act) Platypus are recorded from the Condamine-Balonne Basin
(DES 2018b). The study reach is unlikely to provide suitable habitat for these species, nor were any detected at the time of assessment.
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Physico-chemical water quality
Dry at the time of the site visit.
Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)
Epifaunal substrate / available cover: Fair (7); Pool substrate characterisation: Fair (7); Pool variability (when wet): Fair (8); Sediment deposition: Excellent (16); Channel flow
status: Poor (0); Channel alteration: Good (11); Channel sinuosity: Good (13); Bank Stability: Good (left bank 7; right bank 6); Vegetative protection: Fair (left bank 5; right bank

5); Riparian zone score: Good (left bank 7, right bank 8).
Overall habitat score: Fair (100 out of 200).

PLANFORM SKETCH OF SITE
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Skelched by: PH

Cross-section sketch [ o/ 5

The channel skelch should show in cross-section the shape of the channel and include the location af
fhe water surface, watermark and bankfull poinis. Alse show ather feabwes such as bars, rocky
oulcrops and snags encounlered al the oross section, Sketched by: PH
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Season: Autumn
Site Code: 43 Location: Unnamed tributary of Gowrie Creek Latitude: 27° 29’ 38" Longitude: 151° 50’ 59” Date: 12/06/2018

Upstream Left Bank Downstream Right Bank

Site attributes

Ephemeral drainage feature; dry at the time of assessment; study reach is downstream of road and rail culvert crossings; symmetrical floodplain valley shape; flat U channel
shape; bank slope moderate (30-60%) on left and right banks; bank shape concave; no natural floodplain features present; channel modifications include reinforced banks
associated with road and rail crossings; bed stable; banks stable, although unstable (slumping) on adjoining land downstream; upstream and adjacent land use dominated by
rainfed cropping; some local catchment erosion; bankfull width approximately 40 m; bankfull height approximately 3.5 m (from stream bed); substrate composition 100% silt /
clay (<0.06 mm); bank material 100% silt / clay (<0.06 mm); no large woody debris, filamentous algae, periphyton or moss detected; detritus cover <10%.

Riparian vegetation

Riparian zone approximately 1 m on the left bank and 1 m on the right bank; longitudinal vegetation extent isolated / scattered; non-remnant vegetation, with a very sparse cover
(2% estimated crown cover) of trees <10 m, including Casuarina sp. and Corymbia sp. (not accessible); no shrub layer; dense (95%) groundcover, including Sorghum sp., Chloris
sp., Setaria sp. and Eragrostis sp.; no regeneration of native woody vegetation.

Vegetation disturbance: Very high.

Aquatic flora

No macrophytes detected.

Physical barriers to local fish passage and DAF waterway zoning and risk of impact

Very restricted passage (road culverts have not allowed for fish passage, although minimal potential fish habitat upstream). Located in Amber zone (Moderate risk of impact on
fish movement).

Endangered, Vulnerable, Near Threatened (EVNT) or Special Least Concern (SLC) flora and fauna

No EVNT or SLC aquatic flora or fauna species were detected. The Critically Endangered (EPBC Act) Silver Perch (Bidyanus bidyanus), Vulnerable (EPBC Act) Murray Cod
(Maccullochella peelii), Endangered (NC Act) fringing rush (Fimbristylis vagans) and Special Least Concern (NC Act) Platypus are recorded from the Condamine-Balonne Basin
(DES 2018b). The study reach is unlikely to provide suitable habitat for these species, nor were any detected at the time of assessment.

Physico-chemical water quality
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Dry at the time of the site visit.

Summary: Normal.

Habitat scoring — Low gradient streams (as per AusRivAS Physical Habitat Assessment Protocol)

Epifaunal substrate / available cover: Poor (4); Pool substrate characterisation: Poor (4); Pool variability (when wet): Poor (0); Sediment deposition: Excellent (18); Channel
flow status: Poor (0); Channel alteration: Fair (9); Channel sinuosity: Fair (7); Bank Stability: Fair (left bank 5; right bank 5); Vegetative protection: Fair (left bank 5; right bank
5); Riparian zone score: Poor (left bank 2, right bank 2).

Overall habitat score: Fair (66 out of 200).

[PLANFORM SKETCH OF SITE :
Inchudirg bdiarm bypes, location of cross-secthons, access ponts, landmarks e aetunml o artificial charnel or oodplain featurs. Cross-se ctlon SketCh
Lisft banik b5 inoing downsineam E i .

The channel sketch should show in cross-section the shape of the channel and include the location of
the water surface, watermark and bankfull points. Also show othar faaturas such as bars, rocky

{ , outcrops and snags ancounterad at the cross section. Sketched by: PH

Sketched by PH
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Appendix B: Likelihood of Occurrence

Species Name

Common Name

Status

NC Act?

EPBC Act?

Likelihood

Habitat Description & Justification3

FAUNA

Fish

Maccullochella peelii

Murray Cod

Known

Murray Cod are main-channel specialists and are frequently found in the main
channels of rivers and larger tributaries (DoEE 2018). Preferred

microhabitat consists of complex structural features in streams such as large rocks,
snags (pieces of large submerged woody debris), overhanging stream banks and
vegetation, tree stumps, logs, branches and other woody structures. Such
structures reduce or influence stream flows and provide Murray Cod with shelter
from fast-flowing water. They also serve as predatory ambush points for foraging,
particularly during the day (DoEE 2019a).

Where areas of deep stream occur throughout the southern portion of the impact
assessment area, such as in some reaches of Brigalily Creek, potential habitat for
the species occurs. Most areas in the impact assessment area are unsuitable due
to the ephemeral nature of the systems.

Closest known records (within 10km of the impact assessment area) occur in
Dumaresq River and the southern reach of Boonal Anabranch (ALA 2018).

The Murray Cod was confirmed to be present in the impact assessment area during
field surveys, at the Macintyre River and Macintyre Brook.

Bidyanus bidyanus

Silver Perch

CE

Unlikely

Silver Perch are a highly migratory freshwater fish and are endemic to the Murray-
Darling system (including all states and sub-basins) (Allen et al. 2002). Silver Perch
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Species Name

Common Name

Status

NC Act? EPBC Act?

Likelihood

Habitat Description & Justification3

are consistently reported by anglers and researchers to show a general preference
for faster-flowing water, including rapids and races, and more open sections of river
and preference for submergent macrophytes, which may be important nursery
areas for juveniles (DoEE 2018). Adult Silver Perch are omnivorous, taking a variety
of small prey including zooplankton, aquatic insects, molluscs, small crustaceans
and worms as well as algae (NSW DPI, 2006).

A historical species record occurs in Back Creek, near Millmerran (within 10km of
the impact assessment area; ALA 2018), however, due to the absence of fast-
flowing water systems in the impact assessment area, the species is unlikely to
occur in the impact assessment area.

Turtle

Elseya albagula

Southern Snapping
Turtle

CE

Unlikely

The southern snapping turtle is a habitat specialist (TSSC 2014). Within the river
system it prefers clear, flowing, well-oxygenated waters. Water quality is an
important aspect of the species ability to utilise habitat as due to its physiological
adaptation to extract oxygen from water via cloacal respiration (DoEE 2017; TSSC
2014).

Suitable habitat and species records are absent from the impact assessment area
and surrounding region (ALA 2018). As such, the species is unlikely to occur in the
impact assessment area.

Wollumbinia belli

Bell's Turtle

Unlikely

The species is restricted to upland streams (between 600 and 1100 m altitude) that
contain permanent pools deeper than about 2 m, granite boulders and bedrock. Its
habitat is often complex, with underwater caverns formed by boulders, logs and
overhanging banks. In areas of lower velocity, the typical substratum is coarse
granitic sand overlain by fine silt, algal growth, and dense beds of macrophytes
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Species Name

Common Name

Status

NC Act? EPBC Act?

Likelihood

Habitat Description & Justification3

(DoEE 2019b). It is absent from areas away from flowing streams, such as farm
ponds and natural wetlands (DoEE 2019b).

The species is unlikely to occur in the impact assessment area due to the absence
of suitable habitat. No species records occur within 10km of the impact assessment
area (ALA 2018).

Monotreme

Ornithorhynchus
anatinus

Platypus

SLC -

Known

Preferred habitat for the species includes a river or a stream with earth banks and
native vegetation that provides shading of the stream and cover near the bank. The
presence of logs, twigs, and roots, as well as cobbled or gravel water substrate
result in increased macroinvertebrate fauna (a main food source), and the Platypus
also tends to be more abundant in areas with pool-riffle sequences (Australia
Museum 2018).

Platypus was observed in the Macintyre Brook, near Inglewood during the dry
season survey. The species is also known to inhabit the Macintyre River (ALA
2018).

FLORA

Monocots

Fimbristylis vagans

Potential

Fimbristylis vagans is a species of plant in the family Cyperaceae, a sedge family of
monocotyledonous flowering plants. The species is a wetland indicator (Wetlandinfo
2019). The species is associated with clay pans, open sedge land and sparse-
tussock grasslands on shallow alluvial sand plains but may also occur in other
ecosystems (other species of Fibristylis are common in pastures of central
Queensland).
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Status
Species Name Common Name Likelihood Habitat Description & Justification3
NC Act? EPBC Act?

The species was not detected during field surveys and no species records occur
within 10km of the impact assessment area (ALA 2018).

1E = Endangered, V = Vulnerable and SLC = Special Least Concern under the NC Act.
2CE = Critically Endangered, E = Endangered, V = Vulnerable under the EPBC Act.
3 Information should be cited as being from the Species Profile — Department of the Environment and Energy unless otherwise cited.
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Appendix C: Records of Calibration for
Water Quality Meter
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DPIVi

" ENVIROSCIENCES

| FRM-001

Title:

|Water Quality Meter Calibration Certificate

Instrument make: Y51 Professional Plus
Display serial number: | 14M100367
Sonde serial number: 14M100051
Calibrated by: 0. Moo e s
Calibrated for (jobno.) | DPM\Bcod (Rz2e) - TR | START
Date calibrated: W ek | 2018
Parameter Calibration | Units Before calibration After calibration
standard
Expected Measured |Expected Measured
expiry date value value value value
Temperature Factory cal. |°C MNIA MNIA NIA Ly
pH4 Dee \R |pH units Lk o0 L Lt . 00 Le. 0O
pH7 Qec 1% |pH units Toz | 8% | Tlwer | T.ez
pH 10 Qee \% | pH units \o.0b A.a7 | o.ok lo.el
ORP Moy, 20 |MV 240.2 | 2.2 | 240.2| 2%0.2
SPC Jan \A |uSiem |el3 3o 2 143
Barometric pressure INJ& mmHg s, 1| —16%.7 TEST. T
DO (zero) /A %S OO 0.0 0. o.0
DO (sat.) N/A %S \co. 6 Q4.5 | wen.6 (0. 6
L The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.
Comments on the instrument:
Lﬁhwm»_* |H %aﬁé chcL.n.l'l"m:‘.-.. ! t"-t"&.-u l:b.-ﬂ"-r‘l.t:"'
wnSstalled
Signed:
Date:

Date: 24/09/2015
Issue: 0.01

Water Quality Meter Calibration Certificate
FRM-001

Page | 1
Uncontrolled When Printed



(

Form: | FRM-001
Title: | Water Quality Meter Calibration Certificate
Instrument make: ¥S1 Professional Plus
Display serial number: | 14M100367
Sonde serial number: 14M100051
Calibrated by: S Hooe F
Calibrated for (job no.) NeriBcoe (Rze, )| — TP 1 FiMSH
Date calibrated: 26| 218 i
Parameter Calibration | Units Before calibration After calibration

cxpir dte Bpest, [esen [Spmiet| [
Temperature Factory cal. |°C N/A NIA MIA | R Bl
pH 4 Dec \§ | pH units L.oo L. o3 L. oo Le . 00
pHT Dec (% |pH units T.03%| 1.eo T.0% 1.0%3
pH 10 Dee 18 |pH units \O>. 08 A4 wo.08 | Lo ok
ORP Ma, 20 |mV 241.2 | 240,% | 2ul. 2| 241. =2
SPC Ja~ 1A |pSiem [ S e L1y Ty
Barometric pressure /A, mmHg LS. 5| TS.S 65,5
DO (zero) N/A %S oo O. % o I o.0
DO (sat.) N/A %S o0, & ot 4| oo | \@0.o

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument;

il | b bd] BRI o oyeedh
Cbﬂi:-dﬁs\;t i
Signed: m
=
Date: \8 !B' 20\7

Water Quality Meter Calibration Certificate
Uncontrolled When Printed

FRM-D01

Page | 1

Date: 24/09/2015

Issue: 0.01




Form: |FRM-EH.‘+1
Title: |Watar Quality Meter Calibration Certificate
Instrument make: Y51 Professional Plus
Display serial number: | 14M100367
Sonde serial number: 14M100051
Calibrated by: P. sANCocs
Calibrated for (job no.) APHEcoH (B2l - TRPzZ START
Date calibrated: 2611|2018
Parameter Calibration | Units Before calibration After calibration

expr dte Sy ol [Bomea’ e
Temperature Factory cal, |*C NIA MNIA MIA —_
pH 4 Ap~ 2¢ | pH units L4.co 3 as L .o Lecos
pH T Jun 22 [pH units T. 01 .29 .61 N.&0
pH 10 Meo, 20 |PH units oo q.ak | \©.o 0. o
ORP Ha.:u. mv 2o | o5 L | 2871 | 2889
SPC Ao 20 |uSicm S S T T TS
Barometric pressure NIA mmHg —_ L g o [ o | G o e
DO (zero) N/A %S Q.0 - 3. L O.0 S0
DO (sat) NIA %S Loo.o 24 | \w.o | \eo.o

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument:

_J:r\gh..mae,\_& n ﬂm:i c'_m\t::l._L.':hm &h.ﬂﬂ.«"\:h \e el
a.oleci:mie_ , %{.nm botferies inside case .
Signed: M"Q
o
Date: 2&.{“!20!‘3
Water Quality Meter Calibration Certificate Page | 1 Date: 24/09/2015

FRM-001 Uncontrolled When Printed Issue; 0.01




Form: FRM-001

Title: Water Quality Meter Calibration Certificate

Instrument make: Y&l Professional Plus

Display serial number: 14M100367

Sonde serial number: 140100051

Calibrated by: V. Heooes

Calibrated for (jobno) | Dp11Bcod (R2c) - TRWzZ Fnise

Date calibrated: 1{;3_13513

Parameter Calibration | Units Before calibration After calibration
Sohes|  [Bped N [oedd e

Temperature Factory cal. |°C MNIA MNIA NIA 23 .2

pH 4 Apr 20 |PHunits | L.oo L.oo | H.co L. 00

pH7 Ju~ 2o | PH units T.on k.S .00 i -4

pH 10 Maw, 2¢ | PH units \o.on \o.o5 | lo.o\ \O. 01

ORP Moo, 20 |MV 234 | 230 | 2334 | 233.%

SPC Ao~ 20 |pSicm 1403 | uel | (43 %13

Barometric pressure /A mmHg 11671 16,77 | T1b,7 a8 1 M |

DO (zero) N/A %S 0.8 | -oa.2 0.6 &.0

DO (sat.) N/A %S \CO,. 08 | \OoW.T1 | \Dd.o oo, o

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument:

IAC.‘."‘T‘L:MEA} hes raa~ATdoiae A calib o .

In oo

E\S‘HM

Signed:

e

-\'H_l’

Date:

2[i2 201§

Water Quality Meter Calibration Certificate

FRM-001

Page | 1

Uncontrolled When Printed

Date: 24/09/2015

Issue: 0.01




Form: FRM-001

Title: ‘Water Quality Meter Calibration Certificate

Instrument make: Y51 Professional Plus

Display serial number: 14M100367

Sonde serial number: 14M100051

Calibrated by: . Néorg

Calibrated for (job no.) OPMoed  (Bag) -  TTRW T STRRT

Date calibrated: \ofz(zenA

Parameter Calibration | Units Before calibration After calibration
ml;f;:;:tﬂ Expected Measured |Expected Measured

value value value value

Temperature Factory cal. |°C NIA MNIA NIA 25 .7

pH 4 Apr 20 |pH units Le.on 3971 L. o .ol

pH7 Jun 26 |pH units =1.00 L2 Toco 7.00

pH 10 Maw 20 |pH units Q.98 4.ak a.4% . 4L

ORP Man 20 |MV 221 | 227%.€ |2z | 229

SPC Apr 20 |pSlcm (3 ISog | 1413 L3

Barometric pressure NJA mmHg THEE | TI45 .6 45 | 145 .4

DO (zero) N/A %S 0.0 G.o 0.0 0.4

il ol .S %S oo, WO | \0O.O Loo.o

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument:
Ingi-rumeni' - %mnéc mnal:.‘ha‘m. Eﬂﬂﬂ‘rlc'i F'—?\'“-Cﬂd‘

Signed:

A loxe

|

Date:

\Dl;[zg{‘i

Water Quality Meter Calibration Certificate

FRM-001

Page | 1

Uncontrolled When Printed

Date: 6/12/2018

Issue: 0.02



Form: | FRM-001

Title: | Water Quality Meter Calibration Certificate

Instrument make: ¥5l Professional Plus

Display serial number: | 14M100367

Sonde serial number: 14M 100051

Calibrated by: D, MEoRE

Calibrated for (jobno.) | DPMA\Bcod  (R24) - Trp 3 fash

Date calibrated: \52[200a

Parameter Calibration | Units Before calibration After calibration
iphrise| [FEw Neweew! [Eysel B

Temperature Factory cal. |°C NiA N/A NIA Z2E.0

pH 4 Ap- 2o |pH units L o\ 4. cb Ly O\ 4.0\

pHT Jun 2e |pH units ! T oW b.4a9 L.Aa4a

pH 10 Apr 2o [pHunits | qa71 | a49a| @47 | q.a7

ORP f"‘.‘g..,,l 2c |mV 224 L 222.% 22u.k 224 L

SPC Aor 2c |uSim i3 I | 143 413

Barometric pressure NIA mmHg SqS%T | TSW.7 —

DO (zero) NAMar 20| %S .6 | -o0.2 o.o 0.6

DO (sat.) N/A %S \co. o (oL b \oo. o L8O, o

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument:

Iﬂ&fvume.a\.i has M.JM@-J c:a.i::l'_-,ra-.ilc-ﬁ :

Th ﬂtﬂﬂl condithon . Cleaned and stored T next ute .
Signed: &%‘Q

Date: i'S_fa .f 2019

Water Quality Meter Calibration Certificate Page | 1 Date: 6/12/2018

FRM-001 Uncontrolled When Printed Issue; 0.02
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/—'-\ ENVIROSCIENCES

Form: | FRM-001

Title: | Water Quality Meter Calibration Certificate

Instrument make: Y51 Professional Plus

Display serial number: 14M100367

Sonde serial number: 14M100051

Calibrated by: O. Mooks

Calibrated for (job no.) P Bco+

Date calibrated: 234 |2ew = Cmenticempnt of T ¢ L.

Parameter Calibration | Units Before calibration After calibration
:?pr:’:a:;te Expected Measured Expected Measured

value value value value

Temperature Factory cal. |°C MNIA /A MNIA 22 .\

pH 4 \e|2o |pH units L oo .20 i 00 4 o0

pH 7 vo(2o |pH units T.o\ g [ oy | 1. 0n 1.0\

pH 10 ve |20 |pH units 10.03 Lo, 2y \o.0% VoL O3

ORP 2{z\ |mV 233.% 228.8 | 233.8 | 23348

SPC 1|2y |pSlem w13 2268 1413 %13

Barometric pressure NA mmHg —_ T58.8% | 1s%.BYy

DO (zero) NIA %S 0,0 - 3.0 0.0 0,0

DO (sat.) WA 320 | %S Voo o \ofL.o | \eo.8 | Leo.o

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument:

[Lact
Aduise

¢alibea el
BEE +Had ther
r:f\nr-'n&. Chec ked 1_.;.'1-'1«. twe SPC

P | \A‘;ft‘l = B‘UQ Ecift""- Enu;:'enmtn-#n.l :

c-';{t néale
ced ‘A-ﬂil.l.-j'\t\“q ke tr heg

g
iﬂh—sﬂ'\{;\n ter

cal.

Tnshrument 14 %a,-_q! Condivhon
Signed: %)L-H(

—
Date: 2s|4| 20

Water Quality Meter Calibration Certificate

FRM-001

Date: 6/12/2018
Issue: 0.02

Page | 1
Uncontrolled When Printed



A DPW
' ENVIROSCIENCES

| FRM-001

Title:

1Wa'lar Quality Meter Calibration Certificate

Instrument make: Y5l Professional Plus

Display serial number: | 14M100367

Sonde serial number: 14M100051

Calibrated by: D, Voore

Calibrated for (job no.) DRSSy

Date calibrated: yslzend - Gompletion & 1'“%"? b

Parameter Calibration | Units Before calibration After calibration
| B M [Byeiel Mo

Temperature Factory cal. |°C NIA N/A /A 22 .3

pH 4 \o\2o |pH units be.0o Le oA L co o

pH7 \e|2e |PH units T.0\ 1.0% | 7.6\ g 5o

pH 10 1O | 2 |PH units \&.0% Lo .0\ VoL 0% \o.o%

ORP 2(21 |mv 25%0 | 23a.5| 2350 | 235.0

SPC | 21 |pSlem 1%y %o | 14\3 L4

Barometric pressure MNIA mmHg Ts3.L | 7SR.L T5%:L

DO (zero) NiA- 3[ 20| %S c.o | -3 ©.0 o.o0

DO (sat.) NIA %12 | %S \eo. O 98.11 oo . o \0D . 0

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument:

Iﬂ'&ﬁum&x} has .-'--'.a...w\_.i"aune.;—i cali b e, . I"“ ?_\'mfj'
C-Eﬂd'-h{.'.ﬁ . I':._I.E.L-l.,n#-ﬁl U«.r\ci stered -'Q}.-"' ﬂﬂ_\;_*" Lk
Signed: %{4\.&2&
Date: 3ls ]_‘}_:Dﬁ
Water Quality Meter Calibration Certificate Page | 1 Date: 6/12/2018
FRM-001 Uncontrolled When Printed Issue: 0.02



Form: | FRM-001
Title: | Water Quality Meter Calibration Certificate
Instrument make: ¥S1 Professional Plus
Display serial number: | 14M100367
Sonde serial number: 14M 100051
Calibrated by: D. HMaepe
Calibrated for (job no.) bPruSCO Y
Date calibrated: 15[slze@ - Commentement of Tep §
Parameter Calibration | Units Before calibration After calibration

cxpry at i R | [Sonel |
Temperature Factory cal. |*C N/A MNIA /A 22 .1
pH4 volze | pH units L.co .o\ .o k.o
pHT Vo|2s |pH units 1.0 T.01\ T.01 T.0|
pH 10 lo|20 pH units I0.0% | \o.0o02L| \&.03 hc:.ag_
ORP 2[2 |mV 235.0|23%6.\ | 235.¢| 23S.0
SPC 21 |uSlem 2 | e | A3 %13
Barometric pressure N/A mmHg TeA k| 164.b| T 6| 1646
DO (zero) 3{24:. %3 o.,0 =3\ C,.0 (]
DO (sat) N/A %S \oo.o | A44.1 \eo.0| weo. o

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument:

I"? %ﬂlﬁﬂ‘ C{‘.!ﬁ:l.n--'"tm . C:Ll 1:{:(‘:\.,‘.'{1'-! ﬂ.ncl-. m:;lj &,ﬁ ws 5S¢ .
Signed: M"Q
Date: Sls|2ea

Water Quality Meter Calibration Certificate
Uncontrolled When Printed

FRM-001

Page | 1

Date: 14/05/2019

Issue: 0.03




Form: IFHI'uLﬂm

Title: | Water Quaiity Meter Calibration Certificate

Instrument make: Y51 Professional Plus

Display serial number: | 14M100367

Sonde serial number: 14M100051

Calibrated by:

Calibrated for (job no.)

Date calibrated:

Parameter Calibration | Units Before calibration After calibration
Shdek| [ Nesd el

Temperature Factory cal. |°C MIA NIA MNIA

pH4 16| 2c | pH units L .co k.03 | k.co L. 0O

pHT 16|26 | pH units 100 1. 0% .80 .60

pH 10 \0|2c | PH units \0.05 \o.04 L0085 \&.e5

ORP z[21 |mV (w13 | 3B | 13 1413

SPC |2y |uSlem 2% o 2314 238.c| 2.0

Barometric pressure N/A mmHg Ted.% | T35 | T . & TbT. &

DO (zero) 1| zo |%S 0o| -0.8 o.0 c.6

DO (sat.) NIA %S \0C. & ag.8 | weo.0 \CO , O

The instrument has been inspected for visible signs of wear, damage, cleanliness, and
condition, and is verified to be in good working order.

Comments on the instrument:

Iﬂih‘ unn-*.ﬂ-* "'lﬁ 5 (s *-r'\-}tl..h.ncci
-:pm:h.tww Cleaned oa~ad srored for

CMMLm- L %nm'-.
nﬁ-nd‘ Use |

Signed:

Mlove

Date: 1"“5!@1‘1

Date: 14/05/2019
Issue: 0.03

Page | 1
Uncontrolled When Printed

Water Quality Meter Calibration Certificate
FRM-001




APPENDIX

Aquatic Ecology
Technical Report

Appendix D [aboratory Certificates of
Analysis, Chain of Custody
and Quality Control

INLAND RAIL—BORDER TO GOWRIE ENVIRONMENTAL IMPACT STATEMENT



Inland Rail — Border to Gowrie Aquatic Ecology Technical Report

Appendix D: Laboratory Certificates of
Analysis, Chain of Custody and Quality
Control

© ECO LOGICAL AUSTRALIA PTY LTD 172



ee

ALS

CHAIN OF CUSTODY

ALS Laboratory: please tick -

QADELAIDE 3/1 Burma Road Paoraka SA 5045
Ph: 08 8162 5130 £ adelaide@alsgiobal com

WHRISBANE 2 Byth Street Stafford QLD 4053

QGLADSTONE 48 Callemandah Dive Gladstone QLD 4680

Pho 07 3243 7222 £: samples brisbane@alsglobal com

Ph: 07 4978 7944 E: gladstone@alsglobal com

CIMACKAY 78 Ratbour Road Mackay QLL 4740

Phi 07 4844 0177 E. mackay@alsglobal com

UMMELBOURNE 2-4 Westall Road Springvale VIC 3171

Ph 03 8549 2600

samples melbeumegialsglobal com

OMUDGEE 129 $ydney Road Mudgee NSW 2850

Ph 026372 6735 £ mudgse mal@atsglobal com

COINEWCASTLE §/585 Maitfand Road Mayfiztd West NSW 2304
Ph 024014 2500 E: samplas newcastie@alsglobat com

CINGWRA 4113 Geary Place North Nowra NSW 2543
Ph: 02 4423 2083 £ nowra@alsgletat com

QPERTH 10 Hod Way Malaga WA 6090
Ph: 08 9209 7855 €: samples perth@alsglobal.com

USYONEY S Woodpark Road Smithfield NSVY 2164
Ph 02 8784 sanmples sydney@alsglobal cam

LITOWNSVILLE 14-15 Desma Court Bohle QLD 4818
Ph 07 4796 0500 E. townswllz envionmental@olsglobat com

CIWOLLONGONG 1719-21 Ralph Black Drive. Nth Wollongong NSW 2500

Ph 02 4225 3125 £ wollongong@alsglobal com

CLIENT: Eco Logical Australia

OFFICE: Brisbane

TURNAROUND REQUIREMENTS :
(Standard TAT may be longer for some tests

€.9.. Ultra Trace O ganics)

.
w Standard TAT (List due date):

[J  Non Standard or urgent TAT (List due date):

PROJECT: Inland Rail - Border to Gowrie EIS

PROJECT NO

10558] ALS QUOTE NO,: BN/142/18 V2

COC SEQUENCE NUMBER  (Circle)

ORDER NUMBER:

PURCHASE ORDER NO.:

COUNTRY OF ORIGIN: Australia

PROJECT MANAGER: Miles Yeates

CONTACT PH: 0467 738 854

OF: 1 2 3 4 5 6

FOR LABORATORY USE ONLY (Circle)

Custody Seal Intact? Yes No N/A

Free ice / frozen ice bricks present upon

receipt? Yes No N/A
7 |Random Sample Temperature on Receipt; ‘C

7 |Other comment:

SAMPLER: David Moore and Peter Hancock

SAMPLER MOBILE:

RELINQUISI;])E!.)/ Y,

COC Emailed to ALS? { YES / NO)

EDD FORMAT {or default):

At (0

Email Reports to (will default to PM if no other addresses are listed): milesy@ecoaus.com.au

DATE/MIME:

Email Invoice to (will default to PM if no other addresses are listed): milesy@ecoaus.com.au

1S6)S Zem

RECEIVED BY:
OAre L
DATEMIME:

We/16 (Gox

RELINQUISHED BY:

DATEMTIME:

RECEIVED BY:

DATE/TIME:

COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:

ALS USE ONLY

SAMPLE DETAILS
MATRIX: Solid(S) Water(W)

CONTAINER INFORMATION

ANALYSIS REQUIRED including SUITES (NB. Suite Godes must be listed to attract suite price)

Where Metals are required, specify Total (unfiitered bottle required) or Dissalved (field filtered bottie required).

Additional Information

LABID

TYPE & PRESERVATIVE

SAMPLE ID

DATE / TIME MATRIX

(refer to codes below)

TOTAL
BOTTLES

EA020-EC-P Conductivity and

Salinity

as N, Nitrite, Nitrate, Total N, TKN,

NT-8A Nutrients suite - Ammonia
NOx, Reactive P and Total P

EA025H Total Suspended Solids

(T8S)

These samples are Batch 1 of a nine day
field trip. A second batch of samples will
follow in 5-6 days time. All metals
samples are field filtered. Frozen
Chiorophyll a filter paper samples will be

W-2 Dissolved metals - 8 metals
suite (As, Cd, Cr, Cu, Ni, Pb, Zn
and Hg} - samples are field filtered

-ophyll a {filter paper

site | 4.

\B}Ca“g’ noon w

Site 4_2

12JEJE qoon | W

site q. )

3’2’6]'5’ Ao W

Site g C‘}

12[6)1§ oo | W

Site - 3 ©

ehig aeen| w

Site “2_:7

\S)6))G poer| W

J¢J£QN~

Sie 16

12[6]1§ neo| W

TS NPSFNEN NN
x| X X ><\X AR

¥R A KA

KX KK Y] K Y e otat sareness as cacos
WX X x| % %

SR KKt emonsoromemen

XX [x X8 A%

K }{\ X X % X % EP075B SIM PAHs (16 analytes)

snvironmental Division

Brisbane
Work Crder Reference

ER1814632

included in Batch 2 (not in this batch).

-y
TOTAL Z‘X

Water Container Codes: P = Unpreserved Plastic; N = Nitric Preserved Plastic; ORC = Nitric Preserved ORC; SH = Sodium H
V = VOA Vial HCI Preserved; VB = VOA Vial Sodium Bisulphate Preserved; VS = VOA Vial Sulfuric Preserved; AV = Airfreight U
Z = Zinc Acetate Preserved Bottle; E = EDTA Preserved Bottles: ST = Sterile Bottle; ASS = Plastic Bag for Acid Sulphate Soils;

ydroxide/Cd Preserved; S = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreserved; AP - Airfreight Unpreserved Plas

npreserved Vial SG = Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS = HC! preserved Speciation bottle; SP = Sulfuric Preserved Plastic; F = Formaldehyde Preserved Glass;
B = Unpreserved Bag; LI = Lugols lodine Preserved Bottles; STT = Sterile Sodium Thiosulfate Preserved Bottles,

C




ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order :EB1814632 Page 1of 7
Client : ECO LOGICAL AUSTRALIA PTY LTD Laboratary : Envirenmental Divigien Brizhane
Contact : MILES YEATES Contact : Customer Services EB
Address D PO BOX 1422 Address : 2 Byth Street Stafford QLD Australia 4053
FORTITUDE VALLEY QLD 4006

Telephone . +51 02 8536 B6GT Telephomne . #61-7-3243 T222
Project - 10558 Inland Rail - Border to Gowie EIS Date Samples Recaived : 15-Jun-2018 15:00 UL
Order number : Date Analysis Commenced - 15-Jun-2018 ol ‘-s_'._‘x:-_/“‘:'-y, A
C-0-C number P Issue Date s 2M-Jun-2018 16:58 5‘”“:‘-."‘-_,—-""_.# 4 "AT
Sampler : DAVID MOORE and PETER HANCOCK . ‘
Site H— e
Cuote number - BNM42118 V2 ‘P{"'ﬁ‘-‘;\? v

: LTI Acereritation i, X5
No. of samples received «F Areredizain hor sl s e i
Mo. of samples analysed 7 N MG AR Sty

This report supersedes any previous report{s) with this reference. Resulis apply to the sample(s) as submitled. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information:

® General Comments

®  Analytical Results

® Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signafones

This document has been electronically signed by the authorized signatories below. Electronic signing is carmied out in compliance with precedures specified in 21 CFR Pant 11.
Signatores Position Accreditation Category

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Matt Frost Senior Organic Chemist Brisbane Organics, Stafford, QLD

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order + EB1814632
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS

General Comments

The analytical procedures wsed by the Envirenmental Diision have been developed from established imternationally mcognized procedures such as those published by the USEPA, APHA, AS and MEPM. In house
developed procedures are employed in the absence of decumented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

VWhere a reported less than (<) result is higher than the LOR, this may be due to pimary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference_

When sampling ime information is not provided by the client, sampling dates are shown without a time componant. In these instances, the time component has been assumed by the laboratory for processing
PUTPOSes.

Where a result is required to meet compliance limits the associated uncertainty must be considerad. Refer to the ALS Contact for details.

Kay : CAS Number = CAS registry number from database maintained by Chemical Abstracts Sendices. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
* = This result is computed from individual analyte detections at or above the level of reporting
& = ALS is not NATA accredited for these tests,
~ = |ndicates an estimated value,
& EPO7S(SIM): Matrix spike shows poor recovery. Insufficient sample for re-extraction and re-analysis.
Benzo{a)pyrene Toxicity Equivalent Quetient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factar (TEF) relative to Benzo{a)pyrene. TEF values
ara provided in brackets as follows: Benz{ajanthracena (0.1), Chrysana (0.01), Banzo(b+]) & Benzo(kjflucranthena (0.1), Benzo(a)pyrene (1.0), Indena(1.2.3.cd)jpyrensa (0.1), Dibenz(a.hjanthracene (1.0),
Benzo(g.h.ijperylena (0.01). Less than LOR results for 'TEQ Zero' are treated as zero.
®  Sodium Adsocrption Ratio (where reported). Where results for Ma, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Na relative to the assumption that <LOR = zero concemtration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration,



Page 3of7

Wark Order EB1814632
Chent ECOQ LOGICAL ALUSTRALIA PTY LTD
Project 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample ID Site 14 Site 42 Site 40 Site 39 Site 30
{Matrix: WATER)
Chavt samphing dale / e 13-Jun-2015 00:00 12-Jun-2015 00:00 12-Jun-201E 0000 12-Jun-2018 00:00 14-Jun-2015 0000
Compound CAS Number LOR Lhvit EB1814632-001 EB1814632-002 EB1814632-003 EB1814632-004 EB1814632-005
Result Riesul Resuft Resul Result
EAD10P: Conductivity by PC Titrator
Electrical Conductivity @ 25°C P i pSiem 207 1380 1380 2440 449
EADZOEC: Salinity
Salinity s 0.01 a'kg 0.10 0.659 0.69 1.28 0.22
EADZS: Total Suspended Solids dried at 104 £ 2°C
Suspended Solids (35) 5 mg/lL 20 L] 10 8 1
EADES: Total Hardness as CaCO3
Total Hardness as CaCO03 1 mg/L k] 4T 466 TdE 146
ED093F: Dissolved Major Cations
Calcium T440-70-2 1 mg'L 4 &5 51 73 29
Magresium 7439954 1 mg'L 7 81 B2 137 18
EGO20F: Dissolved Metals by ICP-MS
Arsenic 7440-33-2 | 0.001 mg'lL <0.001 <0001 <0.001 <0.00 <0.001
Cadmium 7440-43-9 | 0.0001 mg/L <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Chromium T440-47-3| 0.0 mg/L =0.001 =0.001 =0.001 =0.001 =0.001
Coppir 7440-50-8 0.0 mg'L <(0,001 <0.001 <(.001 <0001 0.001
Mickel T440.02-0| 0.001 mg'L 0,001 0.002 0.002 0004 0.003
Lead T438.92-1| 000 mg/L =0.001 <0.001 <0001 =000 =0.001
Zine 7440-66-5 | 0.005 mg/L <0005 <0005 <0).005 <0,005 <0.005
EGD35F: Dissolved Mercury by FIMS
Mercury T439.97-6 0.0001 mg/L =0.0001 <0.0001 <0.0001 =0.0001 =0.0001
EKO055G: Ammonia as N by Discrete Analyser
Ammonia as N T664-41-T 0.
EKO5TG: Nitrite as N by Discrete Analyser
Mitrite as N 14TaT55-0 0.01 <001 <001 <001 <0,01
EKO058G: Nitrate as N by Discrete Analyser
Mitrate as N 14797 -55-8 0.01 mgL =0.01 =0.01 =0.01

EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
Nitrite + Nitrate as N —| 00 mgl =001 =001 =0.01

EKD060G:Organic Nitrogen as N (TKN-NH3) By Discrete Ana!yser

Organic Nitrogen as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyse

Tatal Kjeldahl Nitrogen as N fatel mg/L
EKD0E62G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Wark Order EB1814632
Chent ECO LOGICAL AUSTRALIA PTY LTD
Project 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample |10 Site 14 Site 42 Site 40 Site 39 Site 30
{Matrix: WATER)
Chigrst sarmpling date / e 13-Jun-2015 00:00 12-Jun-201 & 00:00 12-hun-2018 0000 12-Jun-2018 0000 14-Jun-2015 00000
Compound CAS Number LOR Uit EB1814632-001 EB1814632-002 EB1814632-003 EB1814632-004 EB1814632-005
Result Riesul Resuft Resul Result

EKDE62G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

* Total Nitrogen as N et 01 mg'L 1.2 1.4 0.3 0.8 0.5
EKDETG: Total Phosphorus as P by Discrete Analyser
Total Phosphorus as P —| o0 mg'L 0.03 0.01 ooz 0.0z o.o7
EKO071G: Reactive Phosphorus as P by discrete analyser
Reactive Phosphorus as P 14265-44-2 0.01 mg'L <001 <001 <0,01 <0,01 <0,01
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalense 51-20-3 1.0 Mgl =1.0 <1.0 <1.0 =<1.0 =1.0
Acenaphihylens 208-096-8 1.0 pg'L <1.0 <10 <1.0 <1.0 <1.0
Acenaphthene B83.3249 1.0 HE'L =1.0 =1.0 =1.0 1.0 =1.0
Fluorene BE&-T3-7 1.0 Hg'L =1.0 =1.0 =1.0 =1.0 =1.0
Phenanthrene as.01-8 1.0 pg'L <1.0 <10 <1.0 <1.0 <1.0
Anthracene 120-12-7 1.0 Hg'L =10 =1.0 =1.0 <1.0 =1.0
Fluoramthene 206-44-0 1.0 Hg'L =1.0 =1.0 =1.0 =1.0 =1.0
PyTEne 129000 1.0 ug'L =10 =10 =1.0 =1.0 =1.0
Benz{ajanthracens 56-55-3 1.0 po/L <1.0 =1.0 <1.0 =1.0 =1.0
Chrysene 218018 1.0 Hg'L =10 =1.0 =1.0 =1.0 =1.0
Benzolb+jiMucranthens 205-99-2 205-82-3 1.0 pg'll =10 <10 <1.0 <1.0 <1.0
Benzolk fluoranthene 307-08-5 1.0 -y <1.0 <1.0 =1.0 <1.0 <1.0
Benzo(ajpyrene 50.32-8 05 uglL =05 =0.5 =05 =05 =0.5
Indeno]1.2.3.cdjpyre ne 193.39.5 1.0 pg'lL <1.0 <10 <10 <10 <1.0
Dibenz{a.hjanthracene 53.70-3 1.0 HE/L =1.0 <1.0 =1.0 <1.0 <1.0
Benzolg.h.i)perylene 191-24-2 1.0 HglL =10 =1.0 =1.0 =1.0 =1.0
* Sum of polycyclic aromatic hydrocarbons . 0.5 Hg'L 0.5 0.5 <05 <05 <05
* Benzo{a)pyrene TEQ (zero) a— 0.3 Mgl =0.5 =0.5 =0.3 =0.3 =0.3
EPO75({SIM)5: Phenolic Compound Surrogates
Phenol-d& 13127883 1.0 % 26,6 29.0 26.7 281 298
2-Chiorophenol-D4 53051-T3-6 1.0 % 749 T4.4 69.9 69.2 76.1
2.4 6-Tribromophenol 118-T5-6 1.0 % 61.2 E2.6 486 A6.4 522
2-Fluorobiphenyl 321-60-8 1.0 % T84 78.2 75.7 794 az.1
Anthracene-d10 1715-06-8 1.0 % 105 103 959 101 108

4-Terphenyl-d14 1718-51-0 1.0 % 104 106 101 107 120
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Wark Order EB1814632
Chent ECOQ LOGICAL ALUSTRALIA PTY LTD
Project 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 27 Site 16 — ] i
{Matrix: WATER)
Chavt samphing dale / e 15=Jun-2018 0000 13-Jun-2018 00:00 S
Compound CAS Numbeyr LOR Limit EB1814632-008 EB1814632-007T smmamms s e
Result Resuk
EAD10P: Conductivity by PC Titrator
Electrical Conductivity @@ 25°C s 1 WSiem 6az 225 —- — -
EADZOEC: Salinity
Salinity —| oo g'kg 0.28 0.11 - e —
EADZS: Total Suspended Solids dried at 104 £ 2°C
Suspended Solids (S5) 5 mg'L 8 az — _— e
EADES: Total Hardness as CaCO3
Total Hardness as CaCO03 1 mg/L 199 B1 —- — —
ED093F: Dissolved Major Cations
Calcium T440-70-2 1 mg'L 40 14 —_ — R
Magresium 7439954 1 mg'L 24 4 —- —_— —
EGO20F: Dissolved Metals by ICP-MS
Arsenic 7440-33-2 | 0.001 mg'lL <0.001 <0001 - e e
Cadmium 7440-43-9 | 0.0001 mg'L <0.0001 <0.0001 — —_ —
Chromium T440-47-3| 0.0 mg/L =0.001 =0.001 —- —— -—
Copper 7440508 0.0 ma'L 0.002 <(.001 —— - s
Mickel 7440.02-0| 0.001 mg/ll 0.006 0.001 —_ — —_—
Lead T438.92-1| 000 mg/L =0.001 <0.001 —-- -—— -
Zinc T440-68-5 | 0.005 mg/L 0,005 <0005 —— el i
EGD35F: Dissolved Mercury by FIMS
Mercury T439.97-6 0.0001 mg/L =0.0001 <0.0001
EK055G: Ammonia as N by Discrete Analyser
Ammonia as N T664-41-T 0.
EKO5TG: Nitrite as N by Discrete Analyser
Mitrite as N 147097650 001 <001 =001
EKO058G: Nitrate as N by Discrete Analyser
Mitrate as N 14797 -55-8 0.01 mgL =0.01 =0.01

EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
Nitrite + Nitrate as N — 0.01 mg'L =001 <0.01

EKD060G:Organic Nitrogen as N (TKN-NH3) By Discrete Ana!yser

Organic Nitrogen as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyse

Tatal Kjeldahl Nitrogen as N fatel mg/L
EKD0E62G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Wark Order EB1814632
Chent ECQ LOGICAL AUSTRALIA PTY LTD
Project 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results

Sub-Matrix: WATER Chent sample 1D Site 27 Site 16 - i ———

{Matrix: WATER)

Chavt samphing dale / e 15-Jun-2018 00:00 13-Jun-201 5 0000 —— - S
Compound CAS Number LOR Liwit EB1814632-008 EB1814632-007T mmamms s e
Result Riesul

EKDE62G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued
* Total Nitrogen as N et 01 mg'L 0.8 1.0 - — —

EKDETG: Total Phosphorus as P by Discrete Analyser

Tatal Phasphorus as P — Q.01 mg/L 011 0.11 —- — —
EKO071G: Reactive Phosphorus as P by discrete analyser
Reactive Phosphorus as P 14265-44.2 | 001 mglL <001 =0,01 _— — e
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalense 91-20-3 1.0 Mgl =1.0 =1.0 — —— —
Acenaphthylens 208-096-8 1.0 pg'L <1.0 <10 o e e
Acenaphthene B83.3249 1.0 HE'L =1.0 =1.0 —- — —
Fluorene BE&-T3-7 1.0 Hg'L =1.0 =1.0 —- — -——
Phenanthrene as.01-8 1.0 pg'L <1.0 <10 - — -—
Anthracene 120-12-7 1.0 Hg'L =10 =1.0 —- -—— -——
Fluoramthene 206-44-0 1.0 Hg'L =1.0 =1.0 —- — —
PyTEne 129000 1.0 ug'L =10 =10 —- - -——
Benz{ajanthracens 55-55-3 1.0 po/L <1.0 <10 — il ik
Chrysene 218018 1.0 Hg'L =10 =1.0 —- — —
Benzo{b+jMucranthens 205-99-2 205-82-3 1.0 pg'll <10 <10 =K, i i
Benzolk fluoranthene 307-08-5 1.0 -y <1.0 <1.0 —_ —_ —_
Benzo(ajpyrene 50.32-8 05 uglL =05 =0.5 - — —
Indeno]1.2.3.cdjpyre ne 193.39.5 1.0 pg'L <1.0 <10 —— — s
Dibenz{a.hjanthracene 53.70-3 1.0 HE/L =1.0 <1.0 —- — —
Benzolg.h.i)perylene 191-24-2 1.0 HglL =10 =1.0 —-- — -——
* Sum of polycyclic aromatic hydrocarbons s 05 Ha'l 0.5 <05 - —— —
* Benzo{a)pyrene TEQ (zero) a— 0.3 Mgl =0.5 =0.5 —- — —
EPO75({SIM)5: Phenolic Compound Surrogates
Phenol-d6 13127883 1.0 % 282 288 —- -—— -
2-Chiorophenol-D4 53051-T3-6 1.0 % 733 74.3 - —— -
2.4 6-Tribromophenol 118-T5-6 1.0 % 46.5 B3.2 — — —_—
24Flucrobiphenyl 321-50-8 1.0 % B4.1 B2.7 — —— —
Anthracene-d10 1715-06-8 1.0 % 103 101 - — —_—

4-Terphenyl-cd14 1718-51-0 1.0 % 116 113 —- —-— —
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Work Crder EB1814632
Chent ECOQ LOGICAL AUSTRALIA FTY LTD
Project 10558 Inland Rail - Border to Gowie EIS

Surrogate Control Limits

Sub-Matrix; WATER Recovery Limits %)
Compound CAS Nurnber Low High
EPOTS(SIM)S: Phenolic Compound Surrogates
Phenol-d& 13127-883 10 72
2-Chiorophenaol-D4 83851-73-8 27 130
2.4 6-Tribromophenol 118-78-6 19 181
EPOTS(SIM)T: PAH Surrogates
2-Fluorobiphenyl 321-60-8 14 146
Anthracene-d10 1719-06-8 i 51 137
d-Terphenyl-d14 1718-51-0 35 134

ALS



Enuironmental

QA/QC Compliance Assessment to assist with Quality Review

Waork Order :EB1814632

Client :ECO LOGICAL AUSTRALIA PTY LTD
Contact : MILES YEATES

Project : 10558 Inland Rail - Border to Gowie EIS
Site ¥

Sampler : DAVID MOORE and PETER HANCOCK
Order numbser s

Page 1ef10

Laboratory : Ervironmental Division Brisbane
Telephona (HB1-7-3243 V222

Drate Samples Receivad 15-Jun-2018

Issue Date : 21=Jun-2M8

Mo, of samples received =7

Mo, of samples analysed -7

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
is designed to assist internal expert and external Auditor review. Many components of this

reporting highlights any non-conformances, facilitates faster and more accurate data validation and
report contribute to the overall DGO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

MO Method Blank value outliers occur,

NO Duplicate outliers occur.

MO Laboratory Control outliers occur.

Matrix Spike outliers exist - please see following pages for full details.
For all regular sample matrices, NO surregate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quaﬁty Control Samp.\‘es
® Quality Control Sample Frequency OQutliers exist - please see following pages for full details.

RIGHT SOLUTIONS

RIGHT PARTNER



Page 2of 10

Work Grder - EB1814632
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowle EIS ALS

Outliers : Quality Control Samples
Duplicales, Method Blanks, Laboratory Control Samples and Matnix Spikes

Matrix: WATER

und Group Par Comment

Matrix Spike (M5) Recoveries
EK055G: Ammeonia as M by Discrate Analysar EB1814627-002 Anonymous Ammonia as N TEE4-41-7 Mot MS recovery not determined,
Datermirned background level greater than or
equal to 4x spike level,

Outfiers : Analysis Holding Time Compliance
Malrix: WATER

Method Eirl 7=
Container [ Client Sampe ID(s) Ciade exirached Due for axiracion Darj.rs Date anahy sed Da}rs
overaue awerae

EKOSTG: Mitrite as N by Discrete Analyser
Clear Plastic Bottle - Matural
Site 42, Site 40, - - - 15-Jun-2018 14-Jun-2018 1

Site 38

EKOT1G: Reactive Phosphorus as P by discrebe analyser
Clear Plastic Bottle - Natural
Site 42, Site 40, — — 15-Jun-2018 14-Jun-2018 1
Sita 38

Qutliers : Frequency of Quality Control Samples
Matrix: WATER

Count Rata |.%.| Cluakty Control Specification

Method (2 Fiagular Actual Cxpechad

PAHPhenols (GC/MS - SIM) ) 1 0.00 10.00 | NEPM 2013 B3 & ALS QC Standard

Analysis Holding Time Compliance

If samples are identfied balow as having been analysed or exiracled outside of recommended holding times, this Should be taken into consideration when interpreting results

Thes report summarizes edracton !/ preparation and analysis tmes and compares each with ALS recommended holding tmes (referencing USEPA SW B46. APHA, AS and NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preciude subsequent dilutions and reruns, A listing of breaches (if any) is provided herein

Holding time for leachate methods (e.g. TCLP) wvary according to the analytes reported, Assessment compares the beach date with the shortest analyte holding time for the equivalent sol method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters

Holding times for WOC in soills vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 1ddays. A recorded breach does not guarantee a breach for all VOC analyes and
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest'concem,

Matrix: WATER Evaluation: ® = Holding time breach ; « = Within holding time

AMothod Sampis Date Exfraction / Preparabon Analysis

Container / Clignf r IYs) Drate extracied Dwe for actractan Evailualion Dafe analysed Dire for analysis Evalualion
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Work Grder - EB1814632

Cliant - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation

Mothod

Container / Chent Samphe 03]

EAQ10P: Conductivity by PC Titrator
lear Plastic Bottle - Natural (EAD10-P)
Site 42, Site 40, 12-dun-2018 —_ — - 18-Jun-2018 10-Jul-2018 "y

Gite 39
lear Plastic Bottle - Matural (EAD10-P)
Site 14, Site 16 13-Jun-2018 — — — 19-Jun-2016 | 11-Jul-2018 v
lear Plastic Bottle - Natural {EAO10-P)
Site 30 | 1dun2018 | — ! eal — | 1-un2018 | 12-ul2018
lear Plastic Bottle - Natural (EAD10-F)
Site 27
EAQZS: Total Suspended Solids dried at 104 £ 2°C
lear Plastic Botthe - Natural (EADZEH)
Site 42, Site 40, 12-Jun-2018 —_ - - 19-Jun2018 | 19-Jun-2018 Iy
Site 39
lear Plastic Botthe - Natural (EADZEH)
Site 14, Site 18 13-Jun-2018 - - - 19-Jun-2018 | 20-Jun-2018 v

lear Plastic Bottle - Natural (EAD25H)
Sita 30 1 Tunaim - | - = ] Wumang | S8 | o

lear Plastic Bottle - Matural (EAO2ZEH)

Site 27

EADEE: Total Hardness as CaCO3

lear Plastic Bottle - Nitric Acid; Filtered (EDOS3F)
Site 42, Site 40, 12-Jun-2018 —_— — — 20-Jun-2018 10-Jul-2018 oy

«

16-Jun-2018 - - 19-Jun-2018 | 13-Jul-2018 »,

15-Jun-218 = — 18-Jun-2018 22-Jun-2018 "

Site 14, Site 1 13-Jun-2018 —_— == - 20-Jun-2018 11-Jul-2018 ,/

__5ie 30 Lt o - - - 2un2ts | 122018 |

lear Plastic Boftle - Nitric Acic; Filtered (€DOSSF)

Site 27 e — 20-Jun-2018 13-Jul-2018 ¥

EDO33F: Dissolved Major Cations —
lear Plastic Bottle - Nitric Acid; Filtered (EDO93F)
Site 42, Site 40, 12-Jun-2018 — b g 20-Jun-2018 10-Jul-2018 ey
Site 39 ) )
lear Plastic Bottle - Nitric Acid; Filtered (EDO33F)
Site 14, Site 16 13-Jun-2018 et | = — 20-Jun-2018 | 11-Jul-2018 L
lear Plastic Bottle - Mitrlc Acid; Filtered (EDO93F)
Site 30 14-Jun-2018 — | o = | W-Jun2018 | 12-Jul-2018

lear Plastic Botthe - Nitric Acid; Filtered (EDQ33F)
Site 27 156-Jun-2018 — — —_ 20-Jun-2018 13-Jul-2018 v

«
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Work Grder - EB1814632

Cliant - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Container / Chent Samphe 03]

EGO20F; Dissclved Metals by ICP-MS

iear Plastic Bottie - Nitric Acid; Flltered (EGO20A-F)
Site 42, Site 40,
Site 39

12-Jun-2018

Extraction / Preparation

Date extracted | Due for extracton | Evaluabon

Dare analysed

Analysis

| Due foranalysis | Evaluaton

20-Jun-2018

09-Dec-2018

lear Plastic Bottle - Mitric Acid; Filtered (EGO20A-F)
Site 14, Ste 16
lear Plastic Bottle - Nitrle Acid; Filtered (EGO20A-F)
Site 30 _
lear Flastic Bottle - Nitrlc Acid; Filtered (EGO20A-F)
Site 27
EGO3EF: Dissolved Mercury by FIMS
lear Plastic Botthe - Mitric Acid; Fitered (EGO3EF)
Site 42, Site 40,
Site 39

13-Jun-2018

1-Jun2018 |

15-Jun-2018

12-Jun-2018

20-Jun-2018

2-Jun2018 |

20-Jun-2018

10-Dec-2018

11-Dec-2018

12-Dec-2018

«

20-Jun-2018

10-Jul-2018

lear Plastic Botthe = Nitric Acid; Fittered (EGOI5SF)
- _S'rln_‘!_d, Site 16

13-Jun-2018

11-Jul-2018

lear Plastic Bottie - Nitric Acid; Filtered ([EGOI5F)
Site 30

lear Plastic Botile - Nitric Acid; Filtered (EGDIEF)

Site 27

EKOEEG: Ammonia as N by Discrele Analyser

lear Plastic Bottle - Sulfuric Acid (EK0E5G)
Site 42, Site 40,

Ad-Jun-218

15-Jun-218

12-Jun-2018

o)

13-Jul-2018

18-Jun-2018

10-Jul-2018

Site 14, Site 1

13-Jun-218

18-Jun-2018

11-Jul-2018

_Sils 30

18-Jun-2018

12-Jul-2018

lear Plastic Bottle - Sulfurle Acld (EKDEEG)
Site 27
EKOSTG: Nitrite as N by Discrete Analyser
lear Plastic Bottle - Matural (EK05TG)

Site 42, Site 40,

Site 39 ) N
lear Plastic Bottle - Matural (EK05TG)

Site 14, Site 16
lear Plastic Bottle - Matural (EKO57G)

Site 30
lear Plastic Bottle - Matural (EKO5TG)

Sita 27

12-Jun-2018

13-Jun-2018

14-Jun-2018

...........

18-Jun-2018

13-Jul-2018

16-Jun-2018

16-Jun-2018
15=Jun-2018

15-Jun-2018

14-Jun-2018

15-Jun-2018

16-Jun-2018

17-Jun-2018

«
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Woark Crder - EB1814632

Clint - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Site 42,
Site 39

Site 14,
Site 30
Site 27

Site 42,
Site 39

Container / Chent Samphe 03]

EKOS5G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
lear Plastic Bottle - Sulfurie Acld [EK0BSG)

lear Plastic Bottle - Sulturic Acid (EK059G)
lear Plastic Bottle - Sulfuric Acid (EK0ESG)

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser
lear Plastic Botthe - Sulfuric Acid (EKDE1G)

Site 40,

12-Jun-2018

Extraction / Preparation
Dare extracted | Dus for extractan |

Evaliahon

Dare analysed

Analysis

| Due foranalysis | Evaluaton

18-Jun-2018

10-Jul-2018

Site 16

lear Plastic Bottle - Sulfuric Acld (EK053G)

13-Jun-2018

1-Jun2018 |

15-Jun-2018

12-Jun-2018

18-Jun-2018

18-un-2018 |

18-Jun-2018

11-Jul-2018
12-hii-2018

13-Jul-2018

«

19-Jun-2018

10-Jul-2018

19-Jun-2018

10-Jul-2018

LS,
Site 30

Site 27

Site 42,

Site 14,

lear Plastic Botthe - Sulfuric Acid (EKDB1G)

lear Plastic Bottle - Sulfuric Acid (EK0ETG)

lear Plastic Botthe = Sulfuric Acid (EKDE1G)

Slte 18

13-Jun-2018

18-Jun-2018

11-Jul-2018

lear Plastic Bottle - Sulfuric Acid (EKDE1G)

Ad-Jun-218

15-Jun-218

12-Jun-2018

18-Jun-2018

18-Jun-2018

L o

13-Jul-2018

18-Jun-2018

11-Jul-2018

18-Jun-2018

o)

13-Jul-2018

18-Jun-2018

10-Jul-2018

19-Jun-2018

10-Jul-2018

13-Jun-218

18-Jun-2018

11-Jul-2018

19-Jun-2018

11-Jul-2018

_Sils 30

Site 27
EKO

Site 42,
Site 39

Site 14,
Site 30

Site 27

71G: Reactive Phosphorus as P by discrete analyser
lear Plastic Bottle - Matural (EKOT1G)

lear Plastic Bottle - Sulfuric Acid (EKOETG)

lear Plastic Bottle - Natural (EKOT1G)
lear Plastic Bottle - Natural (EKOT1G)

lear Plastic Botthe - Natural (EKOT1G)

12-Jun-2018

13-Jun-2018

14-Jun-2018

...........

15-Jun-2018

18-Jun-2018

12-Jul-2018

18-Jun-2018

12-Jul-2018

13-Jul-2018

18-Jun-2018

13-Jul-2018

16-Jun-2018

16-Jun-2018
15=Jun-2018

15-Jun-2018

14-Jun-2018

15-Jun-2018

16-Jun-2018

17-Jun-2018

«
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Work Order - EB1614632
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.
Mothod r Sample Date Extraction / Preparabon Analysis
Container / Client Sample 10(3) Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation
EPOTS(SIM)BE: Polynuclear Aromatic Hydrocarbons Tk
Amber Glass Bottle - Unpreserved [EPOTESIM))
Site 42, Sae 40, 12-Jun-2018 18-Jun-2018 19-Jun-2018 W 20-Jun-2018 28-Jul-2018 vy
Site 39
Amber Glass Bottle - Unpreserved (EPOTS{SIM))
Site 14, Site 16 | 13-Jun-2018 | 18-Jun-2018 | 20-Jun-2018 o 20-Jun-2018 | 28-Jul-2018 | v
Amber Glass Bottle - Unpreserved (EPOTS(SIM)) '
_ Site 30 | 1-un2018 | 19-Jun-2018 | A-un201@ | o | 20-Jun2018 | 252018 |
Amber Glass Bottle - Unpreserved (EPOTSSIM))
Site 27 16-Jun-2018 | 19-Jun-2018 22-Jun-2018 o 20-Jun-2018 29-Jul-2018 "
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Work Crder - EB1814632
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot{s) in which the submitted sample(s) was{werz) processed. Actual rate should ba greater than or agual to

the expected rate. A isting of breaches is provided in the Summary of Outliers.

Matrix: WATER ) Evaluation: ® = Quality Control frequency not within specification ; « = Quality Control fraquency within specification.

Rate (%) Quality Controd Specification
Expected | Evaluabion

Actual

Laboratory Duplicates (DUP)

Ammonia as N by Discrete analyser EKDS5G 2 : 20 1000 | 1000 | o NEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Titrator ' EAD10-P 2 | 16 1260 | 1000 | P MEPM 2013 B2 & ALS QC Standard |
Dissobved Marcury by FIMS EGO35F 2 | 19 10.53 10.00 o MEPM 2013 B3 & ALS QC Standard i
Dissobeed Metals by ICP-MS - Sufie A EGO20A-F 3 | 26 11.54 10.00 o MNEPM 2013 B3 & ALS QC Standard |
Major Cations - Dissolved EDOSSF | 1 | E 12.50  10.00 v | MEPM 2013 B3 & ALS QC Standard J
Nitrite and Nitrate as N (NOx) by Discrete Analyser | EK0S8G 2 | 20 1000 | 10.00 o | NEPM 2013 B3 & ALS QC Standard |
Mitrite as M ny Discrete Anily-.mr EKDSTG 2 : 7 2857 10.00 o NEPM 2013 B3 & ALS QC Standard :
PAH/Phenols (GC/MS - SIM) | EPOTS(SIM) o i 11 000 1000 x MEPM 2013 B2 & ALS QC Standard |
Reactive Phospharus as P-By Discrete Analyser EKOTIG 1 i 7 14.28 . 10.00 e MEPM 2013 B3 & ALS QC Standard ]
Suspended Solids (High Level) EAD25H 1 | 7 14.29 10.00 7 NEPM 2013 B3 & ALS QC Standard |
Total Kjeldah Nitrogen as. N By Discrete Analyser . EKOS1G 2 ! 20 000 | 10.00 o NEPM 2013 B3 & ALS QC Standard |
Tatal Phosphorus as P By Discrete Analyser EKDETG 2 | 20 10.00 10,00 5 | NEPM 2013 B3 & ALS QC Standard |
Laboratory Contral olas (LCS) i
Ammonia as Ni by D|5|:mh analyser EKDS5G 1 | 20 5.00 | 5.00 | v MEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Titrator ' EAD10-P 2 [ 1. 1260 | 1000 | o NEPM 2013 B2 & ALS QC Standard |
Dissolved Mercury by FIMS | EG-DBE-‘F I 1 i 18 526 | 5.00 prd | MEPM 2013 B3 & ALS OC Standard l
Dissolved Matals by ICP-MS - Suite A | EGO20AF 2 i 26 7.69 5.00 7 MEPM 2013 B3 & ALS QC Standard |
Mitrite and Nitrate as M (NOx) by Discrote Analyser ' EKO0S9G 1 [ 20 500 5.00 - NEPM 2013 B3 & ALS QC Standard |
Mitrite as M by Discrete Analyser | EKOSTG 1 | 7 14.29 5.00 ” MEPM 2013 B3 & ALS QC Standard |
PAH/Phenols (GC/MS - SIM) EPOTS(SIM) 1 ! 1 9,09 5.00 v MNEPM 2013 B3 & ALS QC Standard :
Reactive Phosphorus as P-By Discrete Analyser '  EKOTIG 1 [ i 1428 | EOO0 7 NEPM 2013 B3 & ALS ©C Standard

Suspended Solids (High Level) | EAOZSH| 2 i 7 2857 | 10.00 7 NEPM 2013 B3 & ALS QC Standard l
Total Kjaldahl Mitrogen as M By Discrete Analyser | EKDEIG 1 i 20 500 5.00 v MEPM 2013 B3 & ALS QC Standard !
Total Phospharus as P By Discrote Analyser ' EKOSTG 1 | 20 5.00 ' 5.00 o i‘_EPM 2013 B3 & ALS QC Standard B _]
Method Blanks (MB) i
Ammonia as M by Discrete analyser EKDS5G 1 [ 20 5.00 5.00 i MNEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Titratar EADIO-P 1 5 16 5.25 5.00 7 MNEPM 2013 B2 & ALS QC Standard i
Dissohved Mercury by FIMS ' EGOISF 1 i 19 526 5.00 o MNEPM 2013 B3 & ALS QC Standard |
Dissolved Metals by ICP-MS - Sulte A ' EGOZ0A-F 2 I % 769 5.00 7 NEPM 2013 B3 & ALS QC Standard |
Major Cations - Dissolved | _EDOBSF| 1 | 8 1260 | 800 v |NEPM2013B3 & ALS QC Standard i
Mitrite and Nitrate as M (MOx) by Discrete Analyser EKDSAG 1 | 20 5,00 £.00 v NEPM 2013 B3 & ALS QC Standard i
WNirho a5 N by Discrate Analyser | Ekosre| 1|7 um | & o [PEPMERERSS ALE OF Bt i
PAHPhenols (GC/MS - SIM) | EFﬁ‘?S{S.lM} 1 : " 8.09 E.00 i MNEPM 2013 B3 & ALS QC Standard .
Reactive Phosphorus as P-By Discrete Analyser EKOTIC 1 I 7 14.29 5.00 o MEPM 2013 B3 & ALS QC Standard '
Suspended Solids (High Level) | EAD25H 1 i 7 14.29 5.00 7 NEPM 2013 B3 & ALS QC Standard i
Total Kjeldahl Nitrogen as N By Discrete Analyser | ExkoGIG| 1 i 20 5.00 5.00 v | MEPM 2013 B3 & ALS QC Standard |
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Work Crder - EB1814632
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Quality Control frequency not within specification . + = Quality Control frequency within specification.
! irod Sampde Ty Rate (%) Quality Control Specification
| Expected Evarluaton
3 (MB) - Continued

Total Prosphorus as P By Discreto Analyser | EKogiG| 1| X v |NEPM 201383 & ALS QC Standard

M kes (MS

Ammonia as N by Discrete analyser | 1 20 5.00 " MHEPM 2013 B3 & ALS QC Standard

Dissolved Mercury by FIMS B | EE-DSEF 1 19 526 5.00 " MEPM 2013 B3 & ALS QC Standard

Dissolved Metals by ICP-MS - Suite A EGO20A-F 2 26 769 5.00 o MNEPM 2013 B3 & ALS QC Standard

Mitrite and Mitrate as M (MOx) by Discrate Analysar | EKDS8G 1 20 5.00 5.00 o MNEPM 2013 B3 & ALS QC Standard

Mitrite as M by Discrete Analyser EKOSTG 1 7 14.29 5.00 4 MNEPM 2013 B3 & ALS QC Standard

PAHPhenols (GC/MS - SIM) | EPOTS(SIM) T 11 508 | 6.00 v NEPM 2013 B3 & ALS QC Standard

Reactive Phosphorus as P-By Discrete Analyser | ~ EKOTIG 1 7 14.29 500 | .~ | NEPM2013B3 & ALS QC Standard

Total Kjeldahl Mitrogen as M By Discrete Analyser | EROS1G 1 20 5,00 5.00 o MEPM 2013 B3 & ALS QC Standard

Total Phosphorus as P By Discrete Analyser | EKDRTG 1 20 5.00 5.00 o MNEPM 2013 B3 & ALS QC Standard
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Work Crder - EB1814632
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Brief Method Summaries

The analytical procedures used by the Emdronmental Division have been developed from established internationally recognized precedures such as those published by the LIS EPA, APHA, AS and NEPM. In house
developed precedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Cerificate of Analysis. Sources from which ALS methods have been developed are provided within the Mathod Descriptions.

Analyfical Methods

Conductivity by PC Titrator
Salinity

Suspended Solids (High Level)

Major Cations - Dissolved

Dissolved Metals by ICP-MS - Suite A

Dissohved Mercury by FIMS

Ammonia as N by Discrete analyser
Nitrite as N by Discrete Analyser
Mitrate as M by Discrete Analyser

Mitrite and Mitrate as M (NOx) by Discrete
Analyser

EADD-P
EAD0-EC-P

EAQZSH

EDOSSF

E. ..-F

EGO35F

EROS5G
EKOSTG

EKOS8G

EKD59G

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

In house: Referenced to APHA 2510 B. This procedure determines conductivity by automated |SE. This method

| is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25208, Calculation from Electrical conductivity. This method is compliant with

| NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25400, A gravimetric procedure employed to determine the amount of
‘non-filterable” residue in a agueous sample. The prescnbed GFC (1.2um) filter is rinsed with deionised water,
aven dried and weighed prior to analysis. A well-mixed sample is filtered through a glass fibre filter {1.2um).
The residue on the filter paper is dried at 104+/-2C . This method is compliant with NEPM (2013) Schedule B(3)

' In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 5010 and 6020; Cations are determined by

either ICP-AES or ICP-MS techniques. This methad is compliant with NEPM (2013) Schedule B(3)

Sodium Adsorption Ratio is calculated from Ca, Mg and Ma which determined by ALS in house method
CWI-EN/EDOS3F. This methad is compliant with NEPM (2013) Schedule B(3)

Hardness parameters are calculated based on APHA 2340 B, This methed is compliart with NEPM (2013)

| Schedule B(3)

In house: Referenced to APHA 3125: USEPA SWB846 - 6020, ALS QWI-EN/EG020. Samples are 0.45um filtered
prior to analysis. The ICPMS technigue utilizes a highly efficient argon plasma to ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct

| mass to charge ratios prior to their measurement by a discrete dynode ion detector.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCIZ){Cold Vapour generation) AAS)
Samples are 0.45pm filtered prior to analysis. FIM-AAS is an automated flameless atomic absorption technigue.
A bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample. The ionic
mercury is reduced online to atomic mercury vapour by SnCI2 which is then purged into a heated quartz cell.
Quantification is by comparing absorbance against a calibration curve. This method is compliant with NEPM

| (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 G Ammonia is determined by direct colorimetry by Discrete Analyser,

| This methed is compliant with NEPM (2013) Schedule B{3)

In house: Referenced to APHA 4500-N0O2- B. Nitrite is determined by direct colourimetry by Discrete Analyser.

| Thiz method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed
by quantification by Discrete Analyser. Nitrite is determined seperately by direct colourimetry and result for Nitrate

| calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nltrogen {H02+N 03} is determined by
Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013)

' Schedule B(3)
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Work Crder - EB1814632
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Maitrix

Method

Analyfical Methods

Method Descripfions

Organic Nitrogen as N (TKMN - NH3) EROB0G WATER In house: Referenced to APHA ml‘-.lurgmmNHB This method is compliant with NEPM (2013) Schedule B(3)
(discrete analyser) | | . : ,

Total Kjeldahl Mitrogen as N By Discrete EKDB1G | WATER In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high

Analyser temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia. Ammonia is determined
e i o | | colorimetrically by discrete analyser. This methed is compliant with NEPM (2013) Schedule B(3)

Total Nitragen as N (TKN + Nox) By EKDB2G | WATER In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM {2013) Schedule
Discrete Analyser | | B3}

Total Phosphorus as P By Discrele EHDETG | WWATER In house: Referenced to APHA 4500-P H, Jirka et al (1978), Zhang et al (2008). This procedure involves
Analyser sulphuric acid digestion of a sample aliquot to break phosphorus down to othophosphate. The orthophosphate

reacts with ammeonium molybdate and antimany potassium tartrate to form a complex which is then reduced and
its concentration measured at 880nm using discrete analyser, This methed is compliant with NEPM (2013)
| — | ‘Schedule B{3)
Reactive Phosphorus as P-By Discrete EKOTIG | WWATER In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimony! tartrate reacts in acid
Analyser medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely
coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This methed is compliant
o .| withNEPM(2013) Schedue B(3)
FAHIPhenols (GCIMS - SIM) EPO7S(SIM) | WATER In house: Referenced to USEPA SW 846 - 8270D Sample extracts are amlysed h;r Caplllar}.r GC/MS in SIM Mode
and quantification is by comparison against an established 5 point calibration curve. This method is compliant
with NEPM (2013) Schedule B(3)

FPraparation Methods Medhod

TEM/TF Digestion EKOB1/EKDET WATER In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013}
a ' s s | . | |Schedule B(3)

Separatory Funnel Extraction of Liguids ORG14 |  WATER In house: Referenced to USEPA SW 846 - 35108 100 mL to 1L of sarnple is transferred to a separatary funnel

and serially extracted three times using 60mL DCM for each extract. The resultant extracts are combined,
dehydrated and concentrated for analysis. This methed is compliant with NEPM (2013) Schedule B(3) . ALS
default excludes sediment which may be resident in the container.
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P2 z s 283 S f4m @ Bg was foil wrapped and kept frozen at -
SE a7 2 2z g ST g g2 rcupwdeivery.
g B & 582 & ZEE & b E
‘l Bite 14 13/6/18 noon w 1 X Chi a: vol filiered 1,000 mlL
T Site 42 12/6/18 noon W 1 X Chi a vol filtered 1,000 mL
% Site 40 12/6/18 noon w 1 X Chi a: vol fitered 1,000 ml
i{; Site 33 12/6118 noon w 1 X Chi & vol filtered 1,000 mL.
C Site 20 14/618 noon w 1 X Chl a: vol fittered 600 mL
Q Site 27 15/6/M18 noon w 1 X Chi a: vol filtered 428 mi.
1 Site 16 13/618 noon w 1 x i 2: vol fitered 275 .
5 Site 1R 1618418 noon w 5 X X X X X X X X . Cht a: vol filtered 500 mib
5’1 Site 2R 16/6/18 noon W 1 X X X X X X X X Cht a: vol fittered 800 mbL
Site 3 noon W a: vol filtere m
( 1716118 8 X X X X X X X X Chi 1 filtered 600 mL
: v Site 6 18/6/18 noon w ) K] X X X X X X X X Chi & vol filtered 475 ml.
t T Site 7 17/6/18 noon w 5 X X X X X X X X Chi : vol filtered 800 mL
% Site 11 18/6/18 noon w H X X X . X X X X X Chl & vol filtered 400 mL
i Duplicate of ancther site. 2 exira lab
f {1 ) bup 16/5/18 noon w 8 X x X x X X x QAIGC amber bottles from this site.
[ (_: ' FB 16/6/18 noon w 4 X X X X X X X Fieid blank sample
(6 Site 24 18/8/15 noon w ’ [ X X X X X X X X Chi a: vol filtered 260 mL
TOTAL
Watar Codes: P =L ad Plastie; N = Mitre Preserved Plastic; ORC = Nite Fresarvad ORC: SH = Sadium Hydroxde/Cd Preseived; §= Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpresarved; AP - Alrfraight Unprasetved Plastic
¥ = VOA Yial HCI Preserved; VB = VOA Vial Sedium Bistiphate Presarved; VS = VOA Vial Sulfuric Prasarved; AV = Airfralght Unpreserved Vial 8G = Sulfurie Preserved Amber Glass; H = HOI preserved Plastic; HS = HCl preserved Speciation bottie; SP = Sulfurie Preserved Plastic; F= mealdahyda Praserved Glass;
Z = Zine Acetate Pressived Botile; E = EDTA Pisserved Bottles; 8T = Sterile Bottle; ASE = Plastic Bag for Acid Sulphate Sails; B = Unpraserved Bag; L = Lugols lodine Preserved Boftias; 8TT = Sterlle Saditrn Thiosulfate Prosarved Bottles,
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CERTIFICATE OF ANALYSIS

Work Order :EB1814715 Page $10f13
Cliont : ECO LOGICAL AUSTRALIA PTY LTD Laboratary : Envirenmental Divigien Brizhane
Contact : MILES YEATES Contact : Customer Services EB
Address : PO BOX 1422 Address : 2 Byth Street Stafford QLD Australia 4053

FORTITUDE VALLEY QLD 4006
Telephone : +61 (2 8536 BEET Telephomne D #51-7-3243 7222
Project - 10558 Inland Rail - Border to Gowie EIS Date Samples Recaived :18-Jun-2018 13:40 UL
Order number - Date Analysis Commenced - 19-Jun-2018 o ‘f._'\_x:_.-_/'“_’-y, A
C-0-C number o Issue Date s IR 2018 16:47 5‘”“:‘-."‘-_,—-""_.# 4 "AT
Sampler : David Moore and Loren Appleby . ‘
Site : iy 3

T N v

Quote number - BNM42/18 V2 St P ——
No. of samples recaived - 16 Aoreinain o sl are Wit
Mo. of samples analysed 16 BV T AR Rty

This report supersedes any previous report{s) with this reference. Results apply to the sample(s) as submitied. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information;

® General Comments

® Analytical Results

& Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/GC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signafones

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatones Position Accreditation Category

Diana Mesa 2C Organic Chemist Brisbane Organics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist WE Water Lab Brisbane, Stafford, QLD

RIGHT SOLUTIONS | RIGHT PARTNER
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Werk Order . EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS

General Comments

The analytical procedures wsed by the Envirenmental Diision have been developed from established imternationally mcognized procedures such as those published by the USEPA, APHA, AS and MEPM. In house
developed procedures are employed in the absence of decumented standards or by client request.

Where moisture determination has been parformed, results are reperted on a dry weight basis,

VWhere a reported less than (<) result is higher than the LOR, this may be due to pimary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference_

When sampling ime information is not provided by the client, sampling dates are shown without a time componant. In these instances, the time component has been assumed by the laboratory for processing
PUTPOSes.

Where a result is required to meet compliance limits the associated uncertainty must be considerad. Refer to the ALS Contact for details.

Kay : CAS Number = CAS registry number from database maintained by Chemical Abstracts Sendices. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
* = This result is computed from individual analyte detections at or above the level of reporting
& = ALS is not NATA accredited for these tests,
~ = |ndicates an estimated value,
& EPO0S (Chiorphyll): The LOR has bean raisod due to the volume of filtered sample recioved
Benzo{a)pyrene Toxicity Equivalent Quetient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factar (TEF) relative to Benzo{a)pyrene. TEF values
ara provided in brackets as follows: Benz{ajanthracena (0.1), Chrysana (0.01), Banzo(b+]) & Benzo(kjflucranthena (0.1), Benzo(a)pyrene (1.0), Indena(1.2.3.cd)jpyrensa (0.1), Dibenz(a.hjanthracene (1.0),
Benzo(g.h.ijperylena (0.01). Less than LOR results for 'TEQ Zero' are treated as zero.
®  Sodium Adsocrption Ratio (where reported). Where results for Ma, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Ma relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concantration,
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Wark Order EB1814715
Chent ECQ LOGICAL AUSTRALIA FTY LTD
Project . 10558 Inland Rail - Bordar to Gowie EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample |10 Site 14 Site 42 Site 40 Site 39 Site 30
{Matrix: WATER)
Chevet sampling date / e 13-Jun-2018 12:00 12-Jun-201 8 12:00 12-Mun-2018 12:00 12-Jun-2018 12:00 14-Jun-2015 12:00
Compound CAS Numbey LOR Linit EB1814T15-001 EB1814715-002 EB1814T15-003 EB1814715-004 EB1814T15-005
Result Riesul Resuft Resul Result

EPO08: Chlorophyll a & Pheophytin a

Chiorophyll a . 1 mgm® =<1 <1 <1 <1 <2

Velurme —| 00 L 1 i i
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Work Crder . EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 27 Site 16 Site 1R Site 2R Site 3
{Matrix: WATER)
Chient sampling date / e 15-Jun-2018 12:00 13-Jun-201 8 12:00 18-Jun-201E 12:00 16-Jun-2018 12:00 17-Jun-2015 12:00
Compound CAS Number | LOR Linit EB1814T15-008 EB1814T15-007 EB1814T15-008 EB1814T15-009 EB1814T158-010
Result Resull | Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator '
Eiecirical Conductivity @ 25°C i sen [ — [ - 258 | 281 [ a0
EADZOEC: Salinity _Z
CSanty o0 | gg | — | — | ou I Cem
EA025: Total Suspended Solids dried at 104 £ 2°C
CSuspendedsolasiss) | s | mt | — | — ] 28 [ s [ =
EADGS: Total Hardness as CaCO3 . _
-——— 7 [ 58 I &9
ED0%3F: Dissolved Major Cations .
Calcium 7440-70-2 1 mgL a— = 13 10 1
mg'lL 11 8 10
mg'L 0.002 0.002 <0.001
Cadmium 7440-43-9 | 0.0001 mglL — —_— <0000 =000001 <0.0001
Chromium T440-47-3| 0.001 mglL —_ == <0001 0,001 =0.001
Copper 7440-50-8| 0.001 mg/L e aa— <0001 <0001 <0.001
Mickel 7440-02-0) 0.0 mg/lL —_ —_ 0.002 0.002 =0.001
Lead 7439.497-1 | 000 mg/L e — =0.001 <0.001 =0.001
Zinc 7440-66-6 | 0.005 mg/L — — <0005 <0.005 =0.005
EansF: Dissolved Mercury by FIMS .
_ Mercury 7439976/ 00001 | mgl | — <0.0001 [ <0.0001 I <0.0001
EKO055G: Ammonia as N by Discrete Analyser
mmﬂn__— 002 [ om o
EKO57G: Nitrite as N by Discrete Analyser )
Chieash  areresol 001 | moL | — | — | o oo ]
EKO058G: Nitrate as N by Discrete Analyser : )
Nitate as N argrsss| 001 | mgl | — | — | <o | <o <o
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser :.
ChiteeNmateash [ 001 | mL | — | — | o oo oo
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser X
Corganchiwogenash | ot | meL | — | — ] o [ 0s | 08
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser g . —
TowalKjedahiNtrogenasN | 01 | ml | — | — | [ 0s I 08 '
EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder . EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chert sample 1D Site 27 Site 16 Site 1R Site 2R Site 3
{Matrix: WATER)
Chent sampling date / tme 15-Jun-2018 12:00 13-Jun-201 8 12:00 18-Jun-201E 12:00 16-Jun-2018 12:00 17-Jun-2015 12:00
Compound CAS Number  LOR Linit EB1814T15-008 EB1814T15-007 EB1814T15-008 EB1814T15-009 EB1814T15-010
Result Resul Result Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued .
TowiNtrogenasN . 01 | me | — [ — | 0s 05 08
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
m-m‘-—-a—-— 008 004
EKI gactive Phosphorus as P by discrete analyser
IEI___ <001 L AL
EPO08: Chlorophyll a & Pheophytin a
<2 =1 =2
k-1 B L]
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalene 51-20-3 1.0 Hg/l —_ —_— =1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll e — <1.0 <10 <1.0
Acenaphthéns B3-329| 1.0 118 - — =10 10 <10
Fluorene B5.T3-7 1.0 HgL —_ — =1.0 =1.0 =1.0
Phenanthremne a5-0M-8 1.0 Hg/l — — <1.0 =1.0 <1.0
Anthracene 120-12-7 1.0 T4 — — =1.0 <1.0 <1.0
Fluoranthene 206-44.0 1.0 Mg/l —_ e =1.0 1.0 =1.0
Pyrene 120000, 10 Mgl — — =10 <10 <1.0
Benzjajanthracene 56553 1.0 pgll — — <10 <10 <1.0
Chrysene 218010| 1.0 Hgll — — <1.0 <10 <10
Benzo(b+|jfluoranthene 205-99-2 205-52.3 | 1.0 vglL — i <10 <10 <10
Benzo(kfluoranthens 207089 10 [T-18 —_ —_— 1.0 1.0 =10
Benzola)pyrene 0328 05 Hgll e =y <05 <05 <05
Indeno]1.2.3.cdpyre ne 183-39-5 1.0 gl s s <1.0 =10 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 —_ — =1.0 =1.0 =1.0
Benzo(g.h.ijperylens 191-24-2 1.0 gL — - <10 =10 <10
* Sum of polycyclic aromatic hydrocarbons —— 05 pall —_— — <0.5 =05 <0.5
* Benzofa)pyrene TEQ (2ero) — 05 118 — — =05 =0.5 <0.5
EPO75({SIM)S: Phenolic Compound Surrogates -,
Phenol-de& 1327583 1.0 % e i 236 24.4 262
2-Chiorophenol-D4 83851736 1.0 % —_ — 6.8 679 693
2.4 6-Tribromophenol 118706 1.0 % — —_— 43.0 387 39.2
EPOTS{SIM])T: PAH Surrogates N
2-Fluorobiphenyl 321-60-8 1.0 % — — 76.3 B0.3 80.7
Anthracene-d10 1715.068-8 1.0 % —_ —_— 776 TE A4 T2




Page

t Bof13
Wk Crder - EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample 1D Site 27 Site 16 Site 1R Site 2R Site 3
{Matrix: WATER)
Clievt sampling dale / e 15-Jun-2018 12.:00 13-Jun-2018 1200 16-Jun-2018 12:00 16-Jun-2018 12:00 17-Jun-2018 12:00
Compound CAS Number LOR Uit EB1814T15-008 EB1814715-007 EB1814T15-008 EB1814715-009 EB1814T15010
Result Riesul Resuft Resul Result
EPOTS{SIM)T: PAH Surrogates - Continued il
88.2 816 80.0
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Work Crder . EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 8 Site 7 Site 11 Dup FB
{Matrix: WATER)
Chient sampling date / e 16-Jun-2018 12:00 17-Jun-201 8 12:00 18-Jun-2018 12:00 16-Jun-2018 12:00 16-Jun-2015 12:00
Compound CAS Number LoR Linit EB1814T15-011 EB1814715-012 EB1814T16-013 EB1814T15-014 EB1814T158-015
Result Resull Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator
Electrical Conductivity @ 25'C —m-_m_ 316 382 2
EADZOEC: Salinity _Z
EA025: Total Suspended Solids dried at 104 £ 2°C
ﬂ—“-_ 18 1 =
EADGS: Total Hardness as CaCO3 . _
———_-_ s & «
ED0%3F: Dissolved Major Cations
Calcium 7440-70-2 1 mg'L -] L] 11 -] <1
mglL T ] =1
mg'L 0.001 0.001 <0.001
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001
Chromium 7440.47-3| 0001 mg'L =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mg/L <0.001 <0.001 <0001 <0.001 <0.001
Mickel 7440-02-0) 0.0 mg/lL <0.001 <0.001 0.001 =0.001 =0.001
Lead 7439.497-1 | 000 mg/L =0.01 =0.001 <0.001 <0.001 =<0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 =0.005
EGDEEF: Dissolved Mercury by FIMS :
_ Mercury 7439976 00001 | mgl | <00001 <0.0001 <0.0001 <0.0001
EKO055G: Ammonia as N by Discrete Analyser
IEEII-'EL'-___E!— 002 004 <001
EKO57G: Nitrite as N by Discrete Analyser
CwieasN  1aores0| 001 | mgL | <001 | <01 | <00 001 001
EKO058G: Nitrate as N by Discrete Analyser : )
Nitrate as N warorsssl 001 | mgl [ 005 | o5 | 0.02 0.05 <001
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser :.
NiteoNtrateasN . 001 | moL | o5 | o5 | om 005 001
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser X
Corganchiogenash | of | meL | o8 | os | 09 08 01
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser g —
" Tol KeldahiNtogenasN | 01 | moL | o8 | o9 | os 08 i '

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 8 Site 7 Site 11 Dup FB
{Matrix: WATER)
Chent sampling date / tme 16-Jun-2018 12:00 17-Jun-201 8 12:00 18-Jun-2018 12:00 16-Jun-2018 12:00 16-Jun-2015 12:00
Compound CAS Number  LOR Linit EB1814T15-011 EB1814T15-012 EB1814T16-013 EB1814T15-014 EB1814T15-015
Result Resul Result Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued )
TowsiNtrogenasN . 01 | meL | 08 | 10 | 0s 08 o
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
m-m‘-_:m—-n— 008 003 oot
EKI gactive Phosphorus as P by discrete analyser
m—“‘_ <001 el A
EPO08: Chlorophyll a & Pheophytin a
<2 — s
A =0 —
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalene 51-20-3 1.0 Hg/l =1.0 <1.0 =1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthens 83329 1.0 1= <1.0 <1.0 =1.0 <1.0 <1.0
Fluorene B5-T3-7 1.0 Hg/L <1.0 <1.0 <1.0 =1.0 <1.0
Phenanthremne a5-0M-8 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
Anthracene 120-12-7 1.0 T4 <1.0 =1.0 =1.0 <1.0 <1.0
Fluoranthene 206-44-0 1.0 gL =10 <1.0 =1.0 =1.0 <1.0
Pyrene 129000, 1.0 Pl <10 <10 <10 <10 <10
Benzjajanthracene 56553 1.0 pgll <1.0 <1.0 <10 <10 <1.0
Chrysene 218019 1.0 pall <1.0 <10 =10 =10 =10
Benzo(b+ifMucranthens 205902 205523 1.0 Holl <10 <10 <1.0 <10 <10
Benzolk fluoranthene 207-08-9 1.0 1= <1.0 <1.0 <1.0 <1.0 =1.0
Benzola)pyrens 328 05 HglL <05 <05 =05 <05 <05
Indeno]1.2.3.cdpyre ne 183-39-5 1.0 poll <1.0 <1.0 <1.0 =10 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 <1.0 <1.0 =1.0 =1.0 =1.0
Benzo(g.h.ijperylene 151.24-2 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
* Sum of polycyclic aromatic hydrocarbons —— 05 pall 0.5 <0.5 <0.5 =05 <0.5
* Benzofa)pyrene TEQ (2ero) — 05 118 <05 <05 =05 =0.5 <0.5
EPO75({SIM)S: Phenolic Compound Surrogates
Phenol-de& 1327583 1.0 % 232 20.2 210 224 2.7
2-Chiorophenol-D4 5395173, 10 % £3.0 57.2 58.6 B4.5 1.7
2.4 6-Tribromophenol 118706 1.0 % 36.0 324 328 36.2 36.9
EPOTS{SIM])T: PAH Surrogates
2-Fluorobiphenyl 321-60-8 1.0 % 736 T0.4 7i.2 TEE 68.2
Anthracene-d10 1715.068-8 1.0 % 7286 68.3 69.3 T35 69.2
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Work Order + EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample 1D Site & Site 7 Site 11 DUpP FB
{Matrix: WATER)
Chievet sampling date / e 16-Jun-2013 12.00 17=dun-2018 12:.00 15-Mun-2018 12:00 16-Jun-2018 12:00 16-Jun-2018 12:00
Compound CAS Number  LOR LUtnit EB1814T15-011 EB1814715-012 EB1814T15013 EB1814715-014 EB1814T15-015
Result FResull Result Result Result
EPOTS{SIM)T: PAH Surrogates - Continued .l
4-Terphenyl-did 1718510, 10 % 864 78.9 824 843 85.0
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Work Crder . EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project : 104558 Inland Rail - Border to Gowia EIS
Analytical Results
Sub-Matric: WATER Chent sample 1D Site 24 —
{Matrix: WATER)
Chievet sampling cate / e 18-Jun-2015 12:00 e
Compound CAS Number LOR Uit EB1814T15-018 e
Result s

EAD10P: Conductivity by PC Titrator

_-E‘E--EE-—

EADZODEC: Salinity

Csaity 00 | gk [ o6 | — |

EADZS5: Total Sus ded Solids dried at 104 £ 2°C

CSuspencedSobdsiss) . s | mL | = | — |

EADGS5: Tolal Hardness as CaCO3

-_“_

ED0%3F: Dissolved Major Cations

Calcium 7440-70-2 1 mg/L 14 —_
mglL
EGO020F: Dissolved Metals by ICP-MS
mg/L
Cadmium 7440-43.9 | 0.0001 mglL =0.0001 —_
Chromium 7440.47-3| 0001 mg'L =000 —_—
Copper 7440-50-8| 0.001 mg/L 0.001 —
Mickel 7440-02-0) 0.0 mg/lL 0.005 —_
Lead 7438.92.1 | 0.0 mg/L <0001 —_—
Zine 7440-66-6 | 0.005 mg'L <0,005 —

EL.:ILEF Dissolved Mercury by FIMS

___—"

EKO055G: Ammonia as N by Discrete Analyser

Ammonia as N 7664-41-7 mm__—'

EKO57G: Nitrite as N by Discrete Analyser

Cwumeasn resol 001 | met | oot | — |

EKO058G: Nitrate as N by Discrete Analyser

Nitrate as N arersss) 001 | moL | <00t [ — |

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

Nirite + Nirate a5 N — oot | mt | w0t | — |

EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser

Comgamchitogenash -~ ot _mL | 05 |  — |

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser

TotalKjeldahiNiogenash | 01 | mL 05 | — |

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project : 104558 Inland Rail - Border to Gowia EIS
Analytical Results
Sub-Matrix: WATER Chent sample 10 Site 24 == — — =
{Matrix: WATER)
Chievet sampling date / e 18-Jun-2015 12:00 e - - s
Compound CAS Numbey  LOR Linit EB1814T15-018 rm——— anmama s B
Result e - - —-
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued
_* Total Nitrogenasn .| 01 | mgL 08 |  — | K I =
EKO067G: Tolal Phosphorus as P by Discrete Analyser A
mmﬁ-—m___ | s I =
EKI( active Phosphorus as P by discrete analyser .
m—“_ | - I =
EPO08: Chlorophyll a & Pheophytin a
Naphthaiene g/l — —
Acenaphthylene 208968 1.0 gl <10 — = o =
Acenaphthens 833249 1.0 118 1.0 - —— — —
Fluorene B5.T3.T 1.0 Mgl <1.0 —_ —_ -— —
Phenanthrene a5-0M-8 1.0 gL <1.0 — — —_— .
Anthracene 120412-7| 10 paoll <1.0 — — — —
Fluoranthens 206-44-0 10 Hg/L =10 —_ —_ —_ -
Fyreng 123000 1.0 Mgl <10 — - _— —
Benzjajanthracene 56553 1.0 pgll <1.0 — — — —
Chrysene 218019 1.0 pgll =10 —_ —_ i =
Benzo(b+|Mucranthene 205-88-2 205-52-3 10 [T <10 — — — Hiw
Benzo(kfluoranthens 207089 10 118 1.0 — = — —
Benzo(ajpyrens Ep-32-8| 05 Hg/L <0.5 —_ _— — —_
Indeno{1.2.3.cdjpyrene 183-39-5 1.0 pglL <1.0 s — - —
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 <1.0 — —_— — —
Benzo(g.h.ijperylens 161-24-2 1.0 Hg/L =10 — —- — —_—
* Sum of polycyclic aromatic hydrocarbons —— 05 pall 0.5 — —_— — —_—
* Benzofa)pyrene TEQ (2ero) — 05 118 <05 — — — —
EPO75({SIM)S: Phenolic Compound Surrogates i
Phenol-de& 1327583 1.0 % 212 — —_— — —_—
2-Chlorophenal-D4 93851-736| 1.0 % €03 —_ —_— = —
2.4 6-Tribromophenol 118-78-6 1.0 % 323 —_ — — J—
EPOTS{SIM])T: PAH Surrogates .
2-Fluorobiphenyl 321-60-8 1.0 % T2.2 — — — —
Anthracene-d10 1719-06-8 1.0 % 724 _ — — J—
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Work Crder - EB1814715
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matric: WATER Chent sample ID Site 24 — — —— ———
{Matrix: WATER)

Chievet sampling date / e 18-Jun-2015 12:00 e - — =
Compound CAS Number LOR Uit EB1814T15-018 P m— F I

Result

EPOTS{SIM)T: PAH Surrogates

= Continued
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Work Order - EB1814715
Chent : ECO LOGICAL AUSTRALIA PTY LTD

Project 10558 Inland Rail - Border to Gowia EIS

Surrogate Control Limits

Sub-Matric: WATER Recovery Limits (%)

Phenol-ds 13127883 10 7
2-Chlorophenaol-04 83951-73-6 i) 130
2.4.6-Tribtromophenal 118-78-8 19 | 181
EPOTS(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-5 14 148 |
Anthracene-d10 1713-06-8 35 137
#-Terphenyl-d14 1718-51-0 6 154




Enuironmental

QA/QC Compliance Assessment to assist with Quality Review

Waork Order :EB1814715

Client :ECO LOGICAL AUSTRALIA PTY LTD
Contact : MILES YEATES

Project : 10558 Inland Rail - Border to Gowie EIS
Site !

Sampler : David Moore and Loren Appleby

Order numbser s

Page 1ef10

Laboratory : Ervironmental Division Brisbane
Telephona (+B1-7-3243 V222

Drate Samples Receivad S18-Jun-2018

Issue Date : Z22-Jun-2018

Mo, of samples received 16

Mo, of samples analysed :16

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
is designed to assist internal expert and external Auditor review. Many components of this

reporting highlights any non-conformances, facilitates faster and more accurate data validation and
report contribute to the overall DGO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report,

NO Method Blank value outliers occur.

MO Duplicate outliers occur.

MO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
#® Analysis Holding Time Qutliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
® Quality Control Sample Frequency Qutliers exist - please see following pages for full details.

RIGHT SOLUTIONS

RIGHT PARTNER
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Work Crder EB1814715
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project 10558 Inland Rail - Border to Gowie EIS ALS

Outliers : Analysis Holding Time Compliance
Matrix: WATER

Container [ Llient Sampia ID{s) Crad i frines s Due for axiractio Days Date analysed

Ry Days
ovardue ovardua

EKOSTG: Nitrite as N by Discrete Analyser
Clear Plastic Bottle - Matural

Site 11 - e - 18-Jun-2018 17-Jun-2018 2
Clear Plastic Bottle - Matural

Site 1R, Site 2R, e - - 19-Jun-2018 18-Jun-2018 1
Site 6, DUP,

FB

EKOT1G: Reactive Phosphorus as P by discretle analys
Clear Plastic Bottle - Natural

Site 11 wase [ 19-Jun-2018 17-Jun-2018 F
Clear Plastic Bottle - Natural

Sits 1R, Site 2R, e 19-Jun-2018 18-Jun-2018 1

Sile 6, DuUP,

FB

Qutliers ; Frequency of Quality Control Samples
Matrix: WATER

PAHPhenols (GC/MS - SIM) 1 20 500 10.00 MEPM 2013 B3 & ALS QC Standard

Matrix Spikes (M5)

PAHPhanols (GC/IMS - SIM) o 20 0.00 5.00 MEPM 2013 B3 & ALS QC Standard

Analysis Holding Time Compliance

If samplas are identhed balow as having been analysad or extracted outside of recommended holding times, this should be taken into consideration when interprating results

This report summarizes edraction !/ preparation and amalysis times and compares each with ALS recommended holding times (referencing USEPA SW 846 APHA, AS amd NEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (i any) & provided herein

Holding time for leachate methods (eg. TCLP) wary according to the analytes repofted. Assessment compares the keach date with the shortest amalyte holding time for the equivalent sod method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parametars

Holding times for WOC in soils wvary according to analytes of nterest.  Vingl Chioride and Styrene holding time is 7 days; others 1d4days. A recorded breach does not guarantee a breach for all VOC anahtes and
should be verified in case the reported breach s a false positive or Vinyl Chloride and Styrene are not key analytes of inferest'concem

Matrix: WATER Evaluation: ® = Holding time breach ; « = Within holding time

Container / Chenf Sample I0VE) Drate extracted

Evarluirlion Diare analysed
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Woark Crder - EB1814715

Clint - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Site 11

Site 1R,
Site 6,
FB

Container / Chent Samphe 03]

EAQ10P: Conductivity by PC Titrator
Clear Plastic Bottle - Natural (EAD0-P)

Clear Plastic Bottle - Matural (EAQ10-F)

16-Jun-2018

16-Jun-201 8

Exfraction / Preparahon
Date extracted | Due for extracton | Evaluabon

Dare analysed

Analysis

| Due foranalysis | Evaluaton

21-Jun-2018

21-Jun-2018

13-Jul-2018

14-Jul-2018

Site 3,

Site 24

Site 11

EAQ25: Total Suspended Solids dried at 104 £ 2°C
lear Plastic Bottle - Matural (EADZEH)

Clear Plastic Bottle - Matural (EAO10-P)

Clear Plastic Bottie - Natural (EAG10-P)

17-Jun-2018

18=-Jun-2018

16-Jun-2018

21-Jun-2018

Z1=Jun-2018

15-Jul-2018

16-Jul-2018

20-Jun-2018

22-Jun-2018

Site 1R,
Site B,
FB

__ Site 3,

Sife 24

She 11

Site 1R,
Site &,
FB

EADES; Total Hardness as CaCO3

Clear Plastic Bottle - Mitric Acid; Filtered (EDO93F)

lear Plastic Botthe = Matural (EAQZEH)

lear Plastic Bottle - Matural (EAQZEH)

Site 7

lear Plastic Bottle - Natural (EAOZSH)

Ciear Plastic Bottle - Nitric Acid; Filtered (EDOS3F)

16=-Jun-2018

17=Jun-2018

15-Jun-2018

16-Jun-2018

18-Jun-2018

20-Jun-2018

20=Jun-2018

21-Jun-2018

23-Jun-2018

. 24-Jun-2018

25-Jun-2018

19-Jun-2018

18-Jun-2018

13-Jul-2018

1d-Jul-2018

Site 3,

Clear Plastic Bottle - Nitric Acid; Filtered (ED093F)

Site 7

Site 24

Site 11
Site 1R,
Site 6,
FB

Site 3,

Site 24

Clear Plastic Bottle - Mitric Acid; Filtered ([EDOSSF)

EDOS3F: Dissolved Major Cations

Clear Plastic Bottle - Nitrlc Acid; Filtered (EDO3I3F)

Clear Plastic Bottle = Nitric Acid; Filtered (EDO33IF)

Clear Plastic Bottie - Nitric Acid; Filtered (EDO33F)

Clear Plastic Botthe - Nitric Acid; Filtered (EDOI3F)

17-Jun-2018

18-Jun-218

15-Jun-2018

16-Jun-2018

17=Jun-2018

18=-Jun-2018

18-Jun-2018

15-Jul-2018

18-Jun-2018

16-Jul-2018

18=-Jun-2018

18-Jun-2018

19=Jun-2018

18-Jun-2018

13=Jul-2018

14-Jul-2018

15-Jul-2018

16-Jul-2018
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Work Order - EB18147T15

Client - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Extraction / Preparation

Analysis

Container / Client Sample 10(3) Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation
EGO20F; Dissclved Metals by ICP-MS )
Clear Plastic Bottle - Nitrlc Acid; Flitered (EGO20A-F)
Site 11 16-Jun-2018 —_ — 18-Jun-2018 12-Dac-2018 W
Clear Plastic Bottle - Mitric Acid; Filtered (EGO20A-F)
Site 1R, SHe IR, 16-Jun-201 8 —_ e 19-Jun-2018 13-Dec-2018 v
Site 6, DUP,
FB
Clear Plastic Bottle - Mitrlc Acid; Flitered (EGO20A-F)
Site 3, Ste 7 17-Jun-2018 s i 18-Jun-2018 14-Dec-2018 v
Clear Plastic Bottle - Mitrlc Acld; Flitered (EGO20A-F)
Site 24 18=-Jun-2018 il = 18=Jun-2018 15-Dec-2018 ¥
EGO3SF: Dissolved Mercury by FIMS
lear Plastic Bottle = Nitric Acid; Filtered (EGIISF)
Site 11 15-Jun-2018 -—- e 18-Jun-2018 13-Jul-2018 ¥
lear Plastic Botthe = Mitric Acid; Filtered (EGIISF)
Site 1R, Site 2R 1B-Jun-2018 s - 19-Jun-2018 14-Jul-2018 ¥
Site B, DUP,
FB o
lear Plastic Bottle - Mitric Acid; Filtered (EGIIEF)
Site 3, Site 7 17=Jun-2018 - e 18=Jun-2018 15=Jul-2018 +
lear Plastic Botthe « Nitric Acid; Filtered (EGIISF)
Site 24 18-Jun-2018 e 18-Jun-2018 16-Jul-2018 +
EKO0S5G; Ammonia as N by Discrete Analyser . =
Clear Plastic Bottle - Sulfuric Acid (EK055G)
Site 11 16-Jun-2018 —_ - 15-Jun-2018 13-Jul-2018 ¥
Clear Plastic Bottle - Sulfuric Acid (EK055G)
Site 1R, Site 2R, 16-Jun-2018 — s 18-Jun-2018 14-Jul-2018 o
Site &, DUP,
_FB
Clear Plastic Bottle - Sulfurlc Acid (EK0S5G)
Site 3, Site 7 17-Jun-2018 -_— — 1§-Jun-2018 15-Jul-2018 ¥
Clear Plastic Bottle - Sulfuric Acid (EKO55G)
Site 24 18-Jun-218 == — 18-Jun-2018 16-Jul-2018 v
EHKOSTG: Nitrite as N by Discrete Analyser a
Clear Plastic Bottle - Matural (EKOSTG)
Site 11 16-Jun-2018 - — 19-Jun-2018  17-Jun-2018 »®
Clear Plastic Bottle - Matural (EKO0STG)
Site 1R, S#te 2R 16-Jun-2018 — _— 18-Jun-2018 18-Jun-2018 »
Site 6, DUR,
FB
Clear Plastic Bottle - Matural (EKOSTG)
Site 3, SHe 7 1T=Jun-2018 = e 18=-Jun-2018 18-Jun-2018 i
Clear Plastic Botthe - Matural (EKOETG)
Site 24 18=-Jun-2018 = - 18=Jun-2018 20-Jun-2018 e
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Work Order - EB1814715
Client - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Container / Chenf Sample I0Ys)

Sampie Date Extraction / Preparation Analysis
Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation

EKOS5G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

Clear Plastic Bottle - Sulfurle Acid (EKDE8G)
Site 11 16-Jun-201 8 — | i sasw 18-Jun-2018 | 13-Jul-2018 W

Clear Plastic Bottle - Sulfuric Acid (EKDESG)
Site 1R, Site IR, 16~Jun-2018 —_ e — 18-Jun-2018 14-Jul-2018 v
Site 6, DUP,
FB

Clear Plastic Bottle - Sulfurle Acld (EKDES8G)

s_ug 3, Sie 7 17-Jun-2018 —_— e - 18-Jun-2018 15-Jul-2018 ‘/

Clear Plastic Bottle - Suifuric Acld [EKDESG)
Site 24 18-Jun-2018 — — — 18=-Jun-2018 16-Jul-2018 v

EKO061G: Total Kjeldahl Mitrogen By Discrete Analyser

lear Plastic Botthe < Sulfuric Acid (EK0E1G)
Site 11 16-Jun-2018 18-Jun-2018 13-Jul-2018 o 18-Jun-2018 13-Jul-2018 +

lear Plastic Botthe = Sulfuric Acid (EKDE1G)
Site 1R, Ske 2R, 16=-Jun-2018 18-Jun-2018 14-Jul-2018 o 18-Jun-2018 14-Jul-2018 v
Site 6, DUP,
FB

lear Plastic Botthe - Sulfuric Acid (ERDE1G)
Site 3, Site 7 17=Jun-2018 18=Jun-2018 15-Jul-2018 o 18=Jun-2018 15-Jul-2018 ¥

lear Plastic Bottle - Sulfuric Acid (EK061G)
Site 24
EKDETG: Total Phosphorus as P by Discrete Analyser
Clear Plastic Bottle - Sulfuric Acid (EKDETG)
Sk 11

Clear Plastic Bottle - Sulfuric Acid (EKOETG)

Site 1R, Site 2R, 16-Jun-2018 | 15-Jun-2018 14-Jul-2018 o 19-Jun-2018 14-Jul-2018 o
Site &, DuUP,
FB

Clear Plastic Bottle - Sulfuric Acld (EKDETG)
Site 3, Ske 7 17-Jun-2018 18-Jun-2018 15-Jul-2018 o 18-Jun-2018 15-Jul-2018 ¥

Clear Plastic Bottle - Sulfuric Acid (EK0ETG) e
S 18-Jun-2018 | 19-Jun-2018 | 16-Jul-2018 o 19-Jun-2018 16-Jul-2018 .

18-Jun-2018 16-Jul-2018 o 18-Jun-2018 16-Jul-2018 +

18-Jun-2018

15-Jun-2018 15-Jun-2018 13-Jul-2018 v 19-Jun-2018 13-Jul-2018 ¥

EHKOT1G: Reactive Phosphorus as P by discrebe analyser

Clear Plastic Bottle - Matural (EKOT1G)
Site 11 18-Jun-2018 s — - 19-Jun-2018 17-Jun-2018 =

Clear Plastic Bottle - Matural (EKOT1G)
Site 1R, Skte 2R, 16-Jun-2018 — _— —_ 18-Jun-2018 18-Jun-2018 »
Site 6, DUR,
FB )

Clear Plastic Bottle - Matural (EKOT1G)

Site 3, SHe 7 17=Jun-2018 = | — — 18-Jun-2018 18-Jun-2018 b

Clear Plastic Botthe - Natural (EKOT1G)
Site 24 18=-Jun-2018 — — - 18-Jun-2018 20-Jun-2018 e




Page :6of10

Work Order - EB1814715

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod Sampie Date Exiraction / Preparadion Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed | Duwe for analysis | Evalualon
EPO0A: Chiorophyll a & Pheophytin a .
55 Flore Filter Paper (Chicrophyll) (EPO0E)
Site 42, Site 40, 12-Jun-2018 il == - 18-Jun-2018 0E-Jul-2018 vy
sm‘ w ....... —
55 Fibre Filter Paper (Chiorophyll) (EPDOE)
Site 14, SHe 16 13~Jun-2018 —_— | = - 18-Jun-2018 | 04-Jul-2018 v
Glass Fibre Filter Paper (Chlorophyil) (EP0O0S)
Site 30 | 1dun2018 | — | s — | -un2018 | 0S5-Jul-2018 v
Glass Fibre Filter Paper (Chiorophyll) (EPO0OS)
_Sed?, . Sae 11 16~Jun-2018 — — - 19-Jun-2018 | 06-Jul-2018 ”
55 Fibre Filter Paper (Chicrophyll] (EPO0E)
Site 1R, Site 2R, 16-Jun-2018 —_ — — 18-Jun-2018 O7-Jul-2018 ¥
Se6
3 Fibre Filter Paper (Chiorophyll) (EPO0E)
Site 3, Site 7 17-Jun-2018 — — — 19-Jun-2018 08-Jul-2018 "y
5 Fibre Filter Paper (Chiorophyll) (EF00&)
Site 24 18-Jun-2018 - - 18-Jun-2018 08-Jul-2018 y
EFOTS(SIM)B: Folynuclear Aromatic Hydrocarbons ot ———
Amber Glass Boltle - Unpreserved (EPOTESIM])
Sie11 ) 15-Jun-2018 20-Jun-2018 22-Jun-2018 o Ti-dun-2018 30-Jul-2018
Amber Glass Bottle - Unpreserved (EPOTS SIMI)
Site 1R, Site 2R, 16=Jun-2018 20=Jun=2018 23-Jun-2018 o 21=Jun-2018 30-Jul-2018 g
Site 6, DUP,
F8
Amber Glass Bottle - Unpreserved (EPOTS SIM})
Site 3, ) ) B o Site 7 17-Jun-2018 20-Jun-2018 | 24-Jun-2018 o N-Jun-2018 30-Jul-2018 "y
Amber Glass Bottle - Unpreserved (EPOTS SIM))
Site 24 18=Jun-2018 20-Jun=2018 25-Jun-2018 o 21=Jun-2018 30-Jul-2018 +
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Work Crder . EB1814715
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot{s) in which the submitted sample(s) was{werz) processed. Actual rate should ba greater than or agual to
the expected rate. A isting of breaches is provided in the Summary of Outliers.

Matrix: WATER

Laboratory Duplicates (DUP)

Evaluation: ® = Quality Control frequency not within specification ; « = Quality Control fraquency within specification.

Rate (%) ,

Actual

Expected

Evalualion

Quaiity Control Specification

Labaratary Cantrol olas (LCS)

Ammonia as N by Discrete analyser EKOS5G 2 : 20 10.00 10.00 MEPM 2013 B3 & ALS QC Standard
Conductivity by PC Titrator EAD10-P 2 [ 20 10.00 10.00 NEPM 2013 B3 & ALS QC Standard
Dissobved Marcury by FIMS EGO35F 2 i 20 10.00 10.00 MEPM 2013 B3 & ALS QC Standard
Dissobved Metals by ICP-MS - Sulte A EGO20A-F 2 [ 20 10.00 10.00 MEPM 2013 B3 & ALS OC Standard
Major Cations - Dissolved EDOSSF | 3 i 28 107 10.00 | MEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx) by Discrete Analyser EK059G 2 | 20 10.00 10.00 |NEPM 2013 B3 & ALS QC Standard
Mitrite as M n;- Discrete Anihr.mr EKOSTG 2 : 16 12.50 10.00 MEPM 2013 B3 & ALS QC Standard
PAH/Phenols (GC/MS - SIM) EH]?E(S.IM}- 1 | 20 5,00 10.00 MEPM 2013 B2 & ALS QC Standard
Reactive Phospharus as P-By Discrete Analyser EKOTIG 2 | 1 18.18 10.00 MEPM 2013 B2 & ALS QC Standard
Suspended Solids (High Level) EADZ5H 4 S 11.43 10.00 NEPM 2013 B3 & ALS QC Standard
Total Kjeldah! Nitrogen as N By Discrete Analyser EKOS1G 2 [ 20 10.00 10.00 NEPM 2013 B3 & ALS QC Standard
Total Phosphorus as P By Discrete Analyser EKDETG 2 | 20 10.00 10,00 | NEPM 2013 B3 & ALS QC Standard

v

W

W

v

v

v

v

x

4

v

i

4
Ammonia as N by Dlmh analysar EKOS5G 1 | 20 5.00 5.00 v MEPM 2013 B3 & ALS QC Standard |
Chiorophyll a and Pheophytin a  EPODS 1 [ 17 588 5.00 o NEPM 2013 B2 & ALS QC Standard |
Conductivity by PC Titrater gaoiop| 2 i 20 10.00 10.00 v | MEPM 2013 B3 & ALS QC Standard 1
Dissohvad Marcury by FIMS EGO35F 1 i 20 5.00 £.00 7 MEPM 2013 B3 & ALS QC Standard |
Dissohved Metals by ICP-MS - Sutte A EGO204-F 1 i 20 5.00 5.00 < NEPM 2013 B3 & ALS QC Standard i
Mitrite and Mitrate as M (MOx) by Discrete Analyser EKDS0G 1 i 20 5.00 5.00 v NEFM 2013 B3 & ALS QC Standard |
Nitrite as N by Discrete Analyser EKOSTG 1 ! 16 625 5.00 v MEPM 2013 B3 & ALS QC Standard 5
PAHPhanols (GC/MS - SIM) EPOTS(SIM) 1 [ 20 500 .00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phozphorus as P-By Discrete Analyser EKOTIG i 1 i 1 9.09 £.00 o MEPM 2013 B2 & ALS QC Standard |
Suspended Solids (High Level) EAOZSH 4 i a5 1143 10.00 i MEPM 2013 B3 & ALS QC Standard |
Total Kjeldahl Nitrogen as N By Discrete Analyser EKOS1G 1 i 20 5.00 5.00 .,r" NEPM 2013 B2 & ALS QC Standard |
Total Phosphorus as P By Discrete Analyser EKDETG Y i 20 5.00 500 o 'MEPM 2013 B3 & ALS QC Standard 1
Method Blanks (MB) i
Ammenia as M by Diserete analyser EKOS5G 1 ! 20 £.00 5.00 e MEPM 2013 B2 & ALS QC Standard i
Chiorophyll a and Pheaphytin a EPOOS 1 i 17 588 5.00 o MNEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Titrator EADMO-P T i 20 500 5.00 < MEPM 2013 B2 & ALS QC Standard |
Dissolved Mercury by FIMS EcoesF| 1 | 20 5.00 5.00 v |NEPM2013B3 & ALS QC Standard 1
Dissolved Matals by ICP-MS - Suite A EGO20A-F 1 | 20 5.00 £.00 v MEPM 2013 B3 & ALS QC Standard i
Major Catons -Dissolved eooor| 2 | @ TR L /| NEPM 201383 8 ALS QC Standard ]
Mitrite and itrate as M (MOw) by Discrete Andlyser EKO50G 1 : 20 £.00 £.00 o NEPM 2013 B3 & ALS QC Standard i
Nitrite as M by Discrete Analyser EKOSTG 1 i 16 £.25 5.00 < MEFM 2013 B3 & ALS QC Standard l
PAH/Phanols (GC/MS - SIM) EPOTS(SIM) 1 [ 20 5.00 5.00 - NEPM 2013 B3 & ALS QC Standard i
Reactive Phosphorus as P-By Discrete Analyser - EkoTiG| 1 [ 1 9.09 5.00 v 'NEPM 2013 B3 & ALS QC Standard |
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Werk Crder - EB1814T15
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Quality Control frequency not within specification . + = Quality Control frequency within specification.
ty Control Sample Tyg Rate (%) Quality Contrel Specification
| Expected Evalualion
Suspended Solids n-nnn Lmn . o MNEPM 2013 B2 & ALS QC Standard
Total Kjeldahi Nitrogen as N By Discrete Analyser EK0S1G v |NEPMZ01383 & ALS QG Standord
Tuln PI'H:SMHFB;DWHW o hEPMEGIﬁBS&ALSQES‘hmhrd
Ammaonia as N by Discrete analyser EKDS5G 1 20 5.00 5.00 : o MNEPM 2013 B3 & ALS QC Standard
Dissolved Mercury by FIMS - EGO3SF 1 20 £.00 £.00 o MEPM 2013 B3 & ALS QC Standard
Dissolved Metals by ICP-MS - Suite A EGO20A-F 1 20 5.00 5.00 o NEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx) by Discrete Analyser 1 EKDSEG 1 20 5.00 5.00 o NEPM 2013 B3 & ALS QC Standard
Mitrite as M by Discrete Analyser _ EKOSTG 1 16 6.25 800 | |NEPM2013B3 & ALS QC Standard
PAHPhenols (GC/MS - SIM) _ EPO7S(SIM) [\ 20 0.00 5.00 P NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-By Discrete Analyser | EKOTIG 1 1 8,09 5.00 P MEPM 2013 B3 & ALS QC Standard
Total Kjeldah| MNtregen as N By Discrete Analyser ' EKO0S1G 1 20 5.00 5.00 v MNEPM 2013 B3 & ALS QC Standard
Tatal Phosphorus as P By Discrete Analyser ' EKOETG 1 20 500 | 500 vy NEPM 2013 B3 & ALS QG Standard
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Work Crder . EB1814715
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Brief Method Summaries

The analytical procedures used by the Emdronmental Division have been developed from established internationally recognized precedures such as those published by the LIS EPA, APHA, AS and NEPM. In house
developed precedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Cerificate of Analysis. Sources from which ALS methods have been developed are provided within the Mathod Descriptions.

Analyfical Methods

Conductivity by PC Titrator
Salinity

Suspended Solids (High Level)

Major Cations - Dissolved

Dissolved Metals by ICP-MS - Suite A

Dissohved Mercury by FIMS

Ammonia as N by Discrete analyser
Nitrite as N by Discrete Analyser
Mitrate as M by Discrete Analyser

Mitrite and Mitrate as M (NOx) by Discrete
Analyser

EADD-P
EAD0-EC-P

EAQZSH

EDOSSF

E. ..-F

EGO35F

EROS5G
EKOSTG

EKOS8G

EKD59G

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

In house: Referenced to APHA 2510 B. This procedure determines conductivity by automated |SE. This method

| is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25208, Calculation from Electrical conductivity. This method is compliant with

| NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25400, A gravimetric procedure employed to determine the amount of
‘non-filterable” residue in a agueous sample. The prescnbed GFC (1.2um) filter is rinsed with deionised water,
aven dried and weighed prior to analysis. A well-mixed sample is filtered through a glass fibre filter {1.2um).
The residue on the filter paper is dried at 104+/-2C . This method is compliant with NEPM (2013) Schedule B(3)

' In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 5010 and 6020; Cations are determined by

either ICP-AES or ICP-MS techniques. This methad is compliant with NEPM (2013) Schedule B(3)

Sodium Adsorption Ratio is calculated from Ca, Mg and Ma which determined by ALS in house method
CWI-EN/EDOS3F. This methad is compliant with NEPM (2013) Schedule B(3)

Hardness parameters are calculated based on APHA 2340 B, This methed is compliart with NEPM (2013)

| Schedule B(3)

In house: Referenced to APHA 3125: USEPA SWB846 - 6020, ALS QWI-EN/EG020. Samples are 0.45um filtered
prior to analysis. The ICPMS technigue utilizes a highly efficient argon plasma to ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct

| mass to charge ratios prior to their measurement by a discrete dynode ion detector.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCIZ){Cold Vapour generation) AAS)
Samples are 0.45pm filtered prior to analysis. FIM-AAS is an automated flameless atomic absorption technigue.
A bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample. The ionic
mercury is reduced online to atomic mercury vapour by SnCI2 which is then purged into a heated quartz cell.
Quantification is by comparing absorbance against a calibration curve. This method is compliant with NEPM

| (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 G Ammonia is determined by direct colorimetry by Discrete Analyser,

| This methed is compliant with NEPM (2013) Schedule B{3)

In house: Referenced to APHA 4500-N0O2- B. Nitrite is determined by direct colourimetry by Discrete Analyser.

| Thiz method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed
by quantification by Discrete Analyser. Nitrite is determined seperately by direct colourimetry and result for Nitrate

| calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nltrogen {H02+N 03} is determined by
Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013)

' Schedule B(3)
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Work Crder . EB1814715
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Method Maitrix

Analyfical Methods

Method Descripfions

Organic Nitrogen as N (TKMN - NH3) EROB0G WATER In house: Referenced to APHA ml‘-.lurgmmNHB This method is compliant with NEPM (2013) Schedule B(3)
(discrete analyser) | | . : ,

Total Kjeldahl Mitrogen as N By Discrete EKDB1G | WATER In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high

Analyser temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia. Ammonia is determined
e i o | | colorimetrically by discrete analyser. This methed is compliant with NEPM (2013) Schedule B(3)

Total Nitragen as N (TKN + Nox) By EKDB2G | WATER In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM {2013) Schedule
Discrete Analyser | | B3}

Total Phosphorus as P By Discrele EHDETG | WWATER In house: Referenced to APHA 4500-P H, Jirka et al (1978), Zhang et al (2008). This procedure involves
Analyser sulphuric acid digestion of a sample aliquot to break phosphorus down to othophosphate. The orthophosphate

reacts with ammeonium molybdate and antimany potassium tartrate to form a complex which is then reduced and
its concentration measured at 880nm using discrete analyser. This methed is compliant with NEPM (2013)

I — | Schedule B(3)
Reactive Phosphorus as P-By Discrete EKOTIG | WWATER In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimony! tartrate reacts in acid
Analyser medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This methed is compliant
= C— | |with NEPM (2013) Scheduie B(3) _
Chioraphyll a and Pheophytin a EPOOB | WATER In house: Referenced to APHA 10200 H. The plgrnen'ts are extracted into aql.leuus acetone. The npllcal dem.lhr of
| : | the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.
PAHIPhenols (GC/MS - SIM) EPO7S(SIM) WATER In house: Referenced to USEPA SW 846 - 82700 Sample extracts are analysed by Capillary GC/MS in SIM Mode
and quantification is by companson against an established 5 point calibration curve, This method is compliant
with NEFM (2013) Schedule B(3)

] sthods Method Descriptions N :
TENTP Dlgeshnn EKOB1/EKDET | WATER In house: Referenced to APHA 4500 Morg - D; APHA 4500 F - H. This method is compliant with NEPM (2013)
| | | Schedule B{3)
Separatory Funnel Extraction of Liquids ORG14 | WATER In house: Referenced to USEPA SW 845 - 35108 100 mL to 1L of sample is transferred to a separatory funnel
and serially extracted three times using 80mL DCM for each extract, The resultant extracts are combined,
dehydrated and concentrated for analysis. This methed is compliant with NEPM (2013) Schedule B(3) . ALS
default excludes sediment which may be resident in the container.
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CERTIFICATE OF ANALYSIS
Work Order . EB1829378 Page 10f9
Client . ECO LOGICAL AUSTRALIA PTY LTD Laboratory : Envirenmental Divigion Brighamne
Contact : MILES YEATES Contact : Customer Services EB
Address L PO BOX 1422 Address : 2 Byth Street Stafford QLD Australia 4053
FORTITUDE VALLEY QLD 4006
Telephone . +51 02 8536 8657 Telephone D #G1-T-3243 7222
Projoct - Infand Rail - Border to Gowrie EIS Date Samples Recaived  : 30-Nov-2018 1245 SO
Order number - 10558 Date Analysis Commenced - (1-Dec-2018 o "-;E_/"‘.’-y, A
€-O-C number o Issus Date - 07-Dec-2018 08:35 g
Sampler - DAVID MOORE, PETER HANCOCK M NATA
Site : e
T N v
Quote number - BN/M42118 V2 e Acerkation o, K25
No. of samples recaived -1 Aoreinain o sl are Wit
Mo. of samplas analysed 11 150y EC 1 7015 - Teating

This report supersedes any previous report{s) with this reference. Results apply to the sample(s) as submitied. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information;
® General Comments
® Analytical Results
& Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/GC Compliance Assessment to assist with

Quality Review and Sample Receipt Notification.

Signafones

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatones Position Accreditation Category

Diana Mesa AC Organic Chemist Brisbane Organics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brishane Inorganics, Stafford, QLD

Minh Wills AC Organic Chemist Brisbane Organics, Stafford, QLD

Tom Maloney Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

RIGHT SOLUTIONS | RIGHT PARTNER
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Wark Order . EB1829378
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - Intand Rail - Border to Gowria EIS ALS

General Comments

The analytical procedures wsed by the Envirenmental Diision have been developed from established imternationally mcognized procedures such as those published by the USEPA, APHA, AS and MEPM. In house
developed procedures are employed in the absence of decumented standards or by client request.

Where moisture determination has been parformed, results are reperted on a dry weight basis,

VWhere a reported less than (<) result is higher than the LOR, this may be due to pimary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference_

When sampling ime information is not provided by the client, sampling dates are shown without a time componant. In these instances, the time component has been assumed by the laboratory for processing
PUTPOSes.

Where a result is required to meet compliance limits the associated uncertainty must be considerad. Refer to the ALS Contact for details.

Kay : CAS Number = CAS registry number from database maintained by Chemical Abstracts Sendices. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
* = This result is computed from individual analyte detections at or above the level of reporting
@ = ALS is not MATA accredited for these tests,
~ = |ndicates an estimated value,
& EPO7S(SIM): Matrix spike shows poor recovery. Insufficient sample for re-extraction and re-analysis.
Benzo{a)pyrene Toxicity Equivalent Quetient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factar (TEF) relative to Benzo{a)pyrene. TEF values
ara provided in brackets as follows: Benz{ajanthracena (0.1), Chrysana (0.01), Banzo(b+]) & Benzo(kjflucranthena (0.1), Benzo(a)pyrene (1.0), Indena(1.2.3.cd)jpyrensa (0.1), Dibenz(a.hjanthracene (1.0),
Benzo(g.h.ijperylena (0.01). Less than LOR results for 'TEQ Zero' are treated as zero.
®  Sodium Adsocrption Ratio (where reported). Where results for Ma, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Ma relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concantration,
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Work Crder EB1828378
Chient ECOQ LOGICAL AUSTRALIA FTY LTD
Project Inland Rail - Border to Gowrie EIS
Analytical Results
Sub-Matrix: WATER Chert sample 1D

{Matrix: WATER)
et .:'-,lm,'“:n."rg il S frm

14

28-Mow-2015 00:00

2R

27-Mov-2018 00:00

2

28-Mov-2018 Q000

28-Mov-2018 00000

ALS

1

28-Meow-20N 5 0000

Compound CAS Numbes LOR Linit EB1829278-001 EB1829378-002 EB1829378-003 EB1829378-004 EB1829378-005
Result Resull Resuft Resul Resuft

EAD10P; Conductivity by PC Titrator

Electrical Conductivity @ 25°C e 1 uSiem 232 214 213 368 274
EADZOEC: Salinity

Salinity s 0.01 a'kg 0.11 0.10 .10 047 0.13
EADZS: Total Suspended Solids dried at 104 £ 2°C

Suspended Solids (35) 5 mg'L <5 43 27 58 14
EADGS: Total Hardness as CaCO3

Total Hardness as CaCO03 1 mg/L 50 BT ™ 100 67
ED093F: Dissolved Major Cations

Calcium T440-70-2 1 mg'L ] 12 12 27 13

Magresium 7439954 1 mg'L 8 ] 10 a [
EGO20F: Dissolved Metals by ICP-MS

Arsenic 7440-33-2 | 0.001 mg'lL 0.001 0.003 0.003 0.001 0.001

Cadmium T440-43-5| 0.0001 mglL <0.0001 <0.0001 =0.000 20,0001 =0.0001

Chromium T440-47-3| 0.0 mg/L =0.001 =0.001 «0.001 =0.001 =0.001

Copper 7440508 | 0.001 ma'l «<0,001 <0001 0.002 0.002 <0.001

Mickel 7440.02-0| 0.001 mg'L 0.001 0.002 0.002 0002 =0.001

Lead T438.92-1| 000 mg/L =0.001 <0.001 <0001 =000 =0.001

Zinc 7440-66-6 | 0.005 mg'L <0005 <0.005 <(),005 <0005 =0,005

EGD35F: Dissolved Mercury by FIMS
Mercury 7439.97-6| 0.0001 mgL

EKD55G: Ammonia as N by Discrete Analyser

Ammonia as N T664-41-T

=0.0001

=001

<0.0001

=0.0

<0.0001

=0.01

<0.0001

<0.0001

=0.01

EKO5TG: Nitrite as N by Discrete Analyser

Hilrite as N 147976550 0.01

<001

=0.01

<001

<0.01

<0.01

EKO058G: Nitrate as N by Discrete Analyser

Mitrate as N 14797-55.8 | 0.01 mglL

<001

=0.01

=0.01

EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
Nitrite + Nitrate as N —| oM mgl

EKD060G:Organic Nitrogen as N (TKN-NH3) By Discrete Ana!yser

Organic Nitrogen as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyse

Tatal Kjeldahl Nitrogen as N fatel mg/L

<001

=0.01

=001

EKD0E62G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Work Crder - EB1828378
Chent - ECO LOGICAL AUSTRALIA PTY LTD
Project . Inland Rail - Border to Gowria EIS
Analytical Results
Sub-Matrix: WATER Chent sample ID 14 2R 2 16 1
{Matrix: WATER)
Chent sampling date / tme Z9-Mov-20M8 00:00 27-Mov-2018 00:00 28-MNeov-201E 00:00 28-MNov-2015 00:00 28-MNev-201E 00:00
Compound CAS Number  LOR Linit EB1829378-001 EB1829378-002 EB1829378-003 EB1829378-004 EB1829378-005
Fesult Resul Result Resut Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued )
TTowiNwogenash .| 0 | mL o7 | o | 05 | 14 [ 12
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
m-m--_-m:— 012 | 0.47 I 041
EKI( eactive Phosphorus as P by discrete analyser
m—“-m— 008 [ <o <o
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalense 51-20-3 1.0 Mgl =1.0 <1.0 <1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthene 83-32.9 1.0 gl <1.0 <1.0 =1.0 <1.0 =1.0
Fluoremne B5-T3-7 1.0 Hgll =10 <10 21.0 =1.0 21.0
Phenanthrene 8508 1.0 pg'L <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene 120-12-T 1.0 Hg'L <10 <1.0 <10 <1.0 <1.0
Fluoranthene 206-44-0 1.0 HgL =10 <1.0 =10 =1.0 =1.0
Pyrene 129-00-0 1.0 Hg'L =10 <10 =10 =1.0 =1.0
Benz{ajanthracens 56-55-3 1.0 Ho'l <1.0 =1.0 =1.0 =1.0 =1.0
Chrysene 21801-9 1.0 HglL <1.0 <1.0 =10 =10 <10
Benzo(b+|flusranthens 205992 205-82-3| 1.0 118 <10 <10 =10 <10 =1.0
Benzolk fluoranthene 207-08-9 1.0 [T-1U 8 <1.0 <1.0 <1.0 1.0 <1.0
Benzola)pyrene 50328 05 Hgll 05 =05 =05 =05 =05
Indeno{1.2.3.cd)pyrens 183-30-5 1.0 gL <1.0 <1.0 <1.0 <1.0 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T-1 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.ijperylens 161-24-2 1.0 Mgl <10 <1.0 <10 =10 <1.0
* Sum of polycyclic aromatic hydrocarbons — 0.5 Hg'L <0.5 <0.5 <05 0.5 <0.5
* Benzo{a)pyrene TEQ (zero) Hgl =05 =05 <0.5
EPO75(SIM)S: Phenolic Compound Surrogates Il
Phenol-de 1327583 1.0 % 8.7 266 214 2239 20.0
2-Chlorophenol-D4 S3851-T3-6 1.0 % TES BO9.6 B2.1 B1.7 55.8
2 4 &-Tribromophenol 118-79-6 1.0 % £83 823 47.0 44.7 420
EPOTS{SIM)T: PAH Surrogates _ N
2-Fluorobiphenyl 321508 1.0 % 979 73.9 5.2 821 75.8
Anthracens-d10 1719-06-8 1.0 % 85.9 80.7 806 798 743
4-Terphenyl-d14 1718-51-0 1.0 % 116 93.3 87.0 937 89.0
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Werk Order . EB1828078
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project . Intand Rail - Border to Gowrie EIS
Analytical Results
Sub-Matric: WATER Chent sample ID 3 oup FB 3 ki
{Matrix: WATER)
Chient sampling date / e 27-Mov-2018 00:00 27-Mov-2018 00:00 28-MNeov-201E 00:00 27-Mov-2015 00:00 26-Mev-201E 00:00
Compound CAS Number LoR Linit EB1822378-008 EB1822378-007 EB1829378-008 EB1829378-009 EB1829378-010
Result Resull Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator _
Electrical Conductivity @ 25'C —m—— <t art 58
EADZOEC: Salinity _Z
CSanty 00 | gig | ow | o | oo 020
EA025: Total Suspended Solids dried at 104 £ 2°C
CSuspendedsolasiss) | s | mL | & | & | s 1" 1
EADGS: Total Hardness as CaCO3 . _
——-_“ 8 ra s
ED0933F: Dissolved Major Cations
Calcium T440-70-2 1 mg/L 14 14 <1 15 12
mglL <1 10 7
mg'L <0.001 0.002 <0.001
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001
Chromium 7440.47-3| 0001 mglL =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mg/L 0,001 <0.001 <0001 <0.001 0.004
Mickel 7440-02-0) 0.0 mg/lL <0.001 <0.001 =0.001 =0.001 0.008
Lead 7439.497-1 | 000 mgL =0.01 =0.001 <0.001 <0.001 =<0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 =0.005
EGDEEF: Dissolved Mercury by FIMS :
_ Mercury 7439976 00001 | mgl | <00001 <0.0001 <0.0001 <0.0001
EKO055G: Ammonia as N by Discrete Analyser
mmﬂ-m_‘*ﬂ— 003 <001 008
EKO57G: Nitrite as N by Discrete Analyser
CwieasN  1aores0| 001 | mgL | <001 | <01 | <00 001 001
EKO058G: Nitrate as N by Discrete Analyser : )
Nitate as N oS58 001 | mgl | <001 | oot | <o <001 01
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser :.
NiteoNtraeasN . 001 | moL | <0l | oo | <o 001 001
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser X
Organic Nitrogen as N —] o1 | mt | 05 | o1 | <o 07 10
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser g
" Toal KjeldahiNtogenasN | 01 | moL | 06 | o1 | < 07 10

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1828378
Chent - ECO LOGICAL AUSTRALIA PTY LTD
Project . Inland Rail - Border to Gowria EIS
Analytical Results
Sub-Matrix: WATER Chent sample 10 3 DUP FE 6 11
{Matrix: WATER)
Chent sampling date / tme 27-Mov-2018 00:00 27-Mov-2018 00:00 28-MNeov-201E 00:00 27-Mov-2015 00:00 26-Mev-201E 00:00
Compound CAS Numbey  LOR Linit EB18293TE-006 EB1829378-007 EB1828378-008 EB1829378-009 EB1829378-010
Fesult Resul Result Resut Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued -
TTowiNwogenasN .| 0 | mL o | o1 | <1 | 07 | 10
EKO067G: Tolal Phosphorus as P by Discrete Analyser ) "
m-m--m—-n— <001 | 0.08 I 0.23
EKI( eactive Phosphorus as P by discrete analyser
m—“-ﬁ— 001 — I
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalense 51-20-3 1.0 Mgl =1.0 <1.0 <1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthene 83-32.9 1.0 gl <1.0 <1.0 =1.0 <1.0 =1.0
Fluoremne B5-T3-7 1.0 Hgll =10 <10 21.0 =1.0 21.0
Phenanthrene 8508 1.0 pg'L <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene 120-12-T 1.0 Hg'L <10 <1.0 <10 <1.0 <1.0
Fluoranthene 206-44-0 1.0 HgL =10 <1.0 =10 =1.0 =1.0
Pyrene 129-00-0 1.0 Hg'L =10 <10 =10 =1.0 =1.0
Benz{ajanthracens 56-55-3 1.0 Ho'l <1.0 =1.0 =1.0 =1.0 =1.0
Chrysene 21801-9 1.0 HglL <1.0 <1.0 =10 =10 <10
Benzo(b+|flusranthens 205992 205-82-3| 1.0 118 <10 <10 =10 <10 =1.0
Benzolk fluoranthene 207-08-9 1.0 [T-1U 8 <1.0 <1.0 <1.0 1.0 <1.0
Benzola)pyrene 50328 05 Hgll 05 =05 =05 =05 =05
Indeno{1.2.3.cd)pyrens 183-30-5 1.0 gL <1.0 <1.0 <1.0 <1.0 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T-1 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.ijperylens 161-24-2 1.0 Mgl <10 <1.0 <10 =10 <1.0
* Sum of polycyclic aromatic hydrocarbons — 0.5 Hg'L <0.5 <0.5 <05 0.5 <0.5
* Benzo{a)pyrene TEQ (zero) Hgl =05 =05 <0.5
EPO75(SIM)S: Phenolic Compound Surrogates B
Phenol-de 1327583 1.0 % 236 298 243 26.0 268
2-Chlorophenol-D4 S3851-T3-6 1.0 % 633 T3E BT.T T0.0 B5.3
2 4 &-Tribromophenol 118-79-6 1.0 % 488 B8 2 542 538 E76
EPOTS{SIM)T: PAH Surrogates _ )
2-Fluorobiphenyl 321508 1.0 % 683 T1.8 81.2 738 6.1
Anthracens-d10 1719-06-8 1.0 % 881 89.0 76.0 107 84.0
4-Terphenyl-d14 1718-51-0 1.0 % 9.0 82.2 822 10 88.1
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Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project . Inland Rail - Border to Gowria EIS

Analytical Results

Sub-Matrix: WATER Chent sample 10 7 ==
{Matrix: WATER)

Chievet sampling cate / e 27-Mov-20M& 00:00 e

Compound CAS Numbey | LOR Linit EB18293TB-011 m——

EAD10P: Conductivity by PC Titrator

_-E‘E--I_—

EADZODEC: Salinity

sty 001 | gk [ _om | _— |

EADZS5: Total Sus ded Solids dried at 104 £ 2°C

CSuspencedsobdgsiss . s | mL | o | — |

EADGS5: Tolal Hardness as CaCO3

-_“_

ED0933F: Dissolved Major Cations

Calcium 7440-70-2 1 mg/L 15 —_
mglL
EGO020F: Dissolved Metals by ICP-MS
mg/L
Cadmium 7440-43.9 | 0.0001 mglL =0.0001 —_
Chromium 7440.47-3| 0001 mg'L =001 —_—
Copper 7440-50-8| 0.001 mg/L <(0.001 —
Mickel 7440-02-0) 0.0 mg/lL <0.001 —_
Lead 7438.92.1 | 0.0 mg/L <0001 —_—
Zine 7440-66-6 | 0.005 mg'L <0,005 —

EL.:ILEF Dissolved Mercury by FIMS

___—"

EKO055G: Ammonia as N by Discrete Analyser

Ammonia as N 7664-41-7 mm-ﬂ_—-

EKO57G: Nitrite as N by Discrete Analyser

Cwumeasn resol 001 | met | oot | — |

EKO058G: Nitrate as N by Discrete Analyser

Nitrate as N arersss) 001 | moL | oz [ — |

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

e s Nvseasw 00l | mL | o2z |  — |

EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser

Comgamchitogenash -~ ot _mL | o1 |  — |

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser

TotalKjeldahiNiogenash | 01 | mL o7 | — |

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project . Intand Rail - Border to Gowrie EIS

Analytical Results

Sub-Matrix: WATER Clent sample 1D 7 — — — —
{Matrix: WATER)

Chievet sampling date / e 27-Mow-2018 00:00 — s —— i
Compound CAS Number LOR Uit EB18283T8-011 m——— mmm——— R ———

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued

*TotslNrogenasN .| 01 | mgl | 07 | — | - | - [ -
EKO067G: Tolal Phosphorus as P by Discrete Analyser A
m-m‘-_m:___ = | 2 I e
EKI( active Phosphorus as P by discrete analyser .
m—“_ = | == I =
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
HNaphthalene g1-20-3 1.0 HglL =1.0 _ — — s
Acenaphihylene 208068 1.0 pgll <1.0 — _— — —
Acenaphthene gz3z2e| 1.0 HglL 1.0 —_ — o P
Fluoremne 85.73-7| 10 HglL =1.0 = s s T
Phenanthrene 8508 1.0 pg'L <1.0 —_ —_— —_— —_—
Anthracene 120-12-7| 10 HoL 1.0 - _— — —
Fluoranthens 206-44-0, 1.0 ol <1.0 —_ —_ — J—
Pyrene 129000, 10 HglL 1.0 —_ e — —
Benz{ajanthracens 56-55-3 1.0 Ho'l <1.0 —_ —_— — —
Chrysene 218019 10 HglL =10 — - A i
Benzo{b+|Mucranthene 205-99-2 205-52-3 1.0 pgll <1.0 - —— e i
Benzolk fluoranthene 207-08-9 1.0 [T-18 <1.0 —_ —_— — —
Benzo(ajpyrens Ep.32.8| 05 Hg/lL =0.5 —_ —_ —_ —_
Indena(1.2.3.cd)pyrene 193395, 10 pgll <10 pex = = —
Dibenz{a.hjanthracene s3703| 1.0 Mgl <1.0 J— . — —
Benzo(g.h.ijperylens 191-24-2 1.0 Mgl <10 —_ —_— - TS,
* Sum of polycyclic aromatic hydrocarbons — 0.5 Hg'L <0.5 — — e —
* Benzo{a)pyrene TEQ (zero) . 05 Hgl 0.5 —_ —_— — —
EPO75({SIM)5: Phenolic Compound Surrogates .
Phenol-de 13127583 1.0 % 28.3 —_ —_— — i
2-Chlorophenol-Dd 53951-T3-5 1.0 % 71.8 — — — —
2.4.6-Tribromophenol 118706 10 % 544 —_ —_ [ [
EPOTS{SIM)T: PAH Surrogates .
2-Fluorobiphenyl 321608 1.0 % 1.9 — — - —
Anthracene-d10 1719-06-8 1.0 % 0.6 —_ — — J—
A-Terphenyl-d14 1718510 10 % 982 —_ _— — —
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Work Order . EB1829378
Chent : ECO LOGICAL AUSTRALIA PTY LTD

Project  Inland Rail - Border to Gowrie EIS

Surrogate Control Limits

Sub-Matric: WATER Recovery Limits (%)

Phenol-ds 13127883 10 7
2-Chlorophenaol-04 83951-73-6 i) 130
2.4.6-Tribtromophenal 118-78-8 19 | 181
EPOTS(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-5 14 148 |
Anthracene-d10 1713-06-8 35 137
#-Terphenyl-d14 1718-51-0 6 154




Enuironmental

QA/QC Compliance Assessment to assist with Quality Review

Work Order -:EB1829378

Client ECO LOGICAL AUSTRALIA PTY LTD
Contact : MILES YEATES

Project :Inland Rail - Border to Gowrie EIS
Site 2

Sampler : DAVID MOORE, PETER HAMNCOCK
Order numbsar - 10558

Page Mef11

Laboratory : Ervironmental Division Brisbane
Telephona THE1-T-3243 7222

Date Samples Received s 30-Nov-2018

Issue Date - O07-Dec-2018

Me. of samples received =11
Mo, of samples analysed =11

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
is designed to assist internal expert and external Auditor review. Many components of this

reporting highlights any non-conformances, facilitates faster and more accurate data validation and
report contribute to the overall DGO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

MO Method Blank value outliers occur,

NO Duplicate outliers occur.

MO Laboratory Control outliers occur.

Matrix Spike outliers exist - please see following pages for full details.
For all regular sample matrices, NO surregate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quaﬁty Control Samp.\‘es
® Quality Control Sample Frequency OQutliers exist - please see following pages for full details.

RIGHT SOLUTIONS

RIGHT PARTNER
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Clirt - ECO LOGICAL AUSTRALIA PTY LTD
Project Intand Rail - Border o Gowrie EIS ALS

Outliers : Quality Control Samples
Duplicales, Method Blanks, Laboratory Control Samples and Matnix Spikes

Matrix: WATER

7 A T Comment

Matrix Spike (M5) Recoveries
EPOTS(SIM)B: Polynuclear Aromatic Hydrocarbons EB1825378-007 ouP Acenaphthenea #3329 605% TO-130% | Recovery less than lower data quality
objective

Outliers : Analysis Holding Time Compliance

Malrix: WATER

Container | Client Sampla ID{s) Dade exirached Dwe for axiracion Days Date anakysed Dise for analysis Days

OVEraLe averdue

EKOSTG: Nitrite as N by Discrete Analyser
Clear Plastic Bodtle - Natural

33 - - 01-Dec-2018 28-Nov-2018 3
Clear Plastic Bottle - Natural
2R, 3, = s 01-Dec-2018 28-Nov=-2018 2
CuP, B,
7
Clear Plastic Bolttle - Natural
16, 11 e s 01-Dec-2018 30-Nov-2018 1

EKOT1G: Reactive Phosphorus as P by discrete analyse
Clear Plastic Bottle - Natural
33 --e - - 01-Dec-2018 28-Nov-2018 3
Clear Plastic Boltle - Natural
2R, 3, ——-- - -— 01-Dec-2018 29-Mov-2018 2
DuUP, B,
7
Clear Plastic Bottle - Natural
16, 11 - - - 01-Dec-2018 30-Mov-2018 1

Qutliers : Freguency of Quality Control Samples
Matrix: WATER

Cournt Fate (%) Quality Control Specification

Expechad

Laboratory Duplicates (DUP)
PAHPhenols (GC/MS - SIM) 3 33 9.8 10.00 MEPM 2013 B3 & ALS QC Standard
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Work Crder - EB1829378
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project : Intand Rail - Border to Gowrie EIS

Analysis Holding Time Compliance

if samples are identified bolow as having been analysed or extracted outsikde of recommended holding times, this should be taken inte consideration when interpreting results,
This report
previded. Dates reported represent first date of extraction o analysis and preciude subsequent dilutions and reruns, A listing of breaches (i any) 5 provided herein,
Holding time for leachate methods (e.g. TCLP) wvary according to the analytes reported,
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-velatile parameters.

Holding times for VOC in soils vary according to analytes of interest Vinyl Chioride and Styreme holding time is 7 days, others 14 days.
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest'concem,

Malrix: WATER

Assessment compares the leach date with the shortest analyte holding time for the equivalent sol method. These are:

extraclion / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container
organics
A recorded breach does not guarantee a breach for all VOC analyes and

Evaluation: ® = Holding time breach . + = Within holding time.

Mothod Sampie Date ] Exiraction / Preparation Arnalysis
Cantainer / Chont Sampse 10Y3) Date extracted | Due for extraction | Evalabon Dare analysed Dwe for analysis | Evaluahon

EADIOP; Conductivity by PC Titrator ) |.: ) =
Clear Plastic Bottle - Natural (EAJ10-P)
3 | BHvING = ! = | e | aoecans | 3dDacd | -
Clear Plastic Bottle - Matural (EAQ10-F)

2R, 3 IT-Mov-2018 — e - 03-Dec-2018 25-Dec-2018

DuUR, B,

7
Clear Plastic Bottle - Matural (EAQ10-P)
18, 1 | SHovINE b g = | %Decanit | 260ec2018 L
Ciear Plastic Bottie - Natural (EA010-F)

14, 2, 28-Nov-2018 - = e 03-Dec-2018 27-Dec-2018

FB
EADZ5: Total Suspended Solids dried at 104 £ 2°C
Clear Plastic Bottle - Matural (EAQZEH)

33 o 26-Mov-2018 - | e e 03-Derc-2018 03-Dec-2018
Clear Plastic Botthe - Matural {EADZEH)

2R, 3, 2T-Nov-2018 e — e 03-Dec-2018 04-Dec-2018

ouP, B,
Clear Plastic Bottle - Natural {EAGZEH)

18, ha Zo-Mov-2018 A | - M 03-Dirc-2018 05-Dec-2018
Clear Plastic Botthe - Matural {EADZEH)

14, 2, Zo-Mov-2018 s — — 03-Dec-Z018 06-Dac-2018

FB
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ALS

Matrix: WATER

Mothod

Evaluation: ® = Holding time breach . + = Within holding time.

Extraction / Preparation

Analysis

FB

Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed | Duwe for analysis | Evalualon
EADES: Total Hardness as CaCO3 2
Clear Plastic Bottle - Nitrlc Acid; Flltered (EDOS3F)
33 26-Nov-2018 — — — 04-Dec-2018 | 24-Dec-2018 o
Clear Plastic Bottle - Mitric Acid; Filtered (EDO33F)
2R, 3, 27-Mov-2018 —_— —— — 04-Dec-2018 25-Dec-2018 v
DUF, B,
7
Clear Plastic Bottle - Nitrlc Acid; Flitered (EDO33F)
18, 1" 28-Nov-2018 _ — — 04-Dec-2018 = 26-Dec-2018 v
Clear Plastic Bottle - Nitric Acid; Flltered (EDOS3F)
14, 2, 28-Nav=2018 — = e 04-Dec-2018 27-Dec-2018 ¥
FB
ED0S3F: Dissolved Major Cations —
Clear Plastic Botthe - Nitric Acid; Filtered (EDO93F)
) 33 o ) o 26-Mov-2018 — e s 0d-Drc-2018 24-Dec-2018 "4
Clear Plastic Botthe - Nitric Acid; Filtered (EDOS3F)
2R, 3, 2T-Mov-2018 - —— e 04-Derc-2018 25-Dec-2018 o
DuP, B,
7
Clear Plastic Bottle - Nitric Acid; Filtered (EDO93F)
_15. o ) I 1 Z8-Mov-2018 — — — 04-Drc-2018 26-Dec-2018 o
Clear Plastic Botthe - Nitric Acid; Filtered (EDOS3F)
14, 2, 2o-MNov-2018 - L L] 04-Dec-2018 27-Dec-2018 4
FB
EGDZ0F: Dissolved Metals by ICF‘-!‘.«E
lear Plastic Bottle - Mitric Acid; Filtered (EGO20A-F)
% B 26-Mov-2018 —_— - - 0d4-Dec-2018 Z3-May-2019 o
lear Plastic Bottle - MNitric Acid; Filtered (EGO20A-F)
2R, 3 2T-Mov-2018 — e - 04-Dec-2018 28-May-2019 y
DUR, B,
o S
lear Plastic Bottle - Nitric Acid; Filtered (EGOZ0A-F)
18, S 11 Zo-Mov-2018 — - - 0d4-Dec-2018 ZT-May-2019 4
lear Plastic Bottle - Mitric Acid; Filtered (EGO20A-F)
14, 2, 28-Nov-2018 — - —_ 04-Dec-2018 25-May-2019 v
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Cliant - ECO LOGICAL AUSTRALIA PTY LTD

Project - Infand Rail - Border to Gowrie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Extraction / Preparation

Analysis

Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed | Duwe for analysis | Evalualon
EGO35F: Dissolved Mercury by FIMS .
Clear Plastic Bottle - Nitrlc Acld; Filtered (EGO35F)
3 Mﬂ — == - WB | 24-Dac-2018 o
Clear Plastic Bottle - Mitric Acid; Filtered (EGO35F)
2R, 3, 2T-Mov-2018 —_— —— — 04-Dec-2018 25-Dec-2018 v
DUF, B,
7
Clear Plastic Bottle - Nitrlc Acld; Flltered (EGO35F)
18, 1" 28-Nov-2018 _ — — 04-Dec-2018 = 26-Dec-2018 v
Clear Plastic Bottle - Nitric Acid; Filtered (EGO35F)
14, 2, 29-MNov-2018 = = — 04-Dec-2018 27-Dec-2018 v
FB
EKO055G: Ammonia as N by Discrete Analyser —
Clear Plastic Botthe - Sulfuric Acid [EK0E5G)
) 33 R ) ) 26-Mov-2018 — e s 01 -Dwc-2018 | 24-Dec-2018 "4
Clear Plastic Botthe - Sulfuric Acid (ER055G)
2R, 3, 2T-Nov-2018 - —— e 01-Dwc-2018 25-Dec-2018 +
DuP, B,
_'||'
Clear Plastic Bottle - Sulfuric Acid (EKDEEG)
16 ) - 1 28-Mov-2018 — e v 01-Dec-2018  26-Dec-2018 -
Clear Plastic Bottle - Sulfuric Acid (ER0E5G)
14, 2, 2o-MNov-2018 - L L] 01-Dec-2018 27-Dec-2018 +
FB
EKOETG: Milrite as N I:|1J-l.'.:l|!_:-:_:|r_'l:1_~ Rt
lear Plastic Bottle - Natural (EKO5ETG)
- o 26-Mov-2018 —_— - - 01-Dec-2018 28-Mov-2018 ®
lear Plastic Bottle - Natural (EKO5TG)
2R, 3, 2T-Mov-2018 —_— e —_ 01-Dec-2018 28-Nev-2018 ®
DUR, B,
o ~ .
lear Plastic Bottle - Natural (EKO5TG)
16, o 11 28-Mov-2018 — - - 01-Dec-2018 30-MNov-2018 ®
lear Plastic Bottle - Matural (EKO5TG)
14, 2, 28-Mov-2018 — e - 01-Dec-2018 01-Dec-2018

FB
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Project - Infand Rail - Border to Gowrie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation

Mothod

Contalner / Chient Samphks I0(3)

EKOS5G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
Clear Plastic Bottle - Sulfurle Acid (EKDE8G)

3 26-Nov-2018 — | == - | 01-Dec-2018 | 24-Dac-2018 v
Clear Plastic Bottle - Sulfuric Acid (EKDE3G)
2R, 3, 27-Mov-2018 —_— - — 01-Dec-2018 25-Dec-2018 v
DUF, B,
7

Clear Plastic Bottle - Sulfurle Acld (EKDES8G)

16, 11 28-Mov-2018 —_ | — - 01-Dec-2018 26-Dec-2018 v
Clear Plastic Bottle - Sulfurlc Acld (EKDE8G)
14, 2, 29-MNov-2018 = = — 01-Dec-2018 27-Dec-2018 ¥

FB

EK061G: Total Kjeldahl MNitrogen By Discrete Analyser

Clear Plastic Botthe - Sulfuric Acid (EKDE1G)
33 26-Nov-2018 Od-Drc-2018 | 24-Dec-2018 o 04-Drc-2018 | 2d-Dec-2018 "4

Clear Plastic Bottle - Sulfuric Acid (EH0B1G)
2R,

DuUP,

7

Clear Plastic Bettle - Sulfuric Acld (EK0B1G)
18, 1 28-Nov-2018 04-Dec-2018 | 26-Dec-2018 " 04-Dec-2018 | 26-Dec-2018 v

Clear Plastic Bottle - Sulfuric Acid (EK0B1G)
14, 2, 9Mov-2018 | 04-Dec-2018  27-Dec-2015 o D4-Dec-2018 = 27.Dec-2018 >

FB

@ w

EK0ETG: Total Phosphorus as P by Discrete Analyse
lear Plastic Bottle - Sulfuric Acid (EK0ETG)

- - 26-Mov-2018 04-Dec-2018 24-Dec-2018 _J 04-Dec-2018 24-Deac-2018 ¥
lear Plastic Bottle - Sulfuric Acid (EK0ETG)
2R, 3 2T-Mov-2018 04-Dec-2018 25-Dec-2018 o 04-Dec-2018 25-Dec-2018 ¥
Due, B,
i
lear Plastic Bottle - Sulfuric Acid (EK0ETG)
16, - 11 28-Mov-2018 0d-Dec-2018 26-Dec-2018 o 04-Dec-2018 26-Dec-2018 o
lear Plastic Bottle - Sulfuric Acid (EK0ETG)
14, 2, 29-Mov-2018 04-Dec-2018 27-Dec-2018 o 04-Dec-2018 27-Dac-2018 v

FB
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Cliant - ECO LOGICAL AUSTRALIA PTY LTD

Project - Infand Rail - Border to Gowrie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation

Mothod

Contalner / Chient Samphks I0(3)

EKOT1G: Reactive Phosphorus as P by discrete analyser
Clear Plastic Bottle - Natural (EKOT1G)

3 26-Nov-2018 — | == - | 01-Dec-2018 | 28-Mov-2018 "
Clear Plastic Bottle - Natural (EKOT1G)
2R, 3 2T-Mov-2018 —_— - — 01-Dec-2018 28-Mov-2018 ®
DUF, B,
7

Clear Plastic Bottle - Natural (EKOT1G)

16, 11 28-Mov-2018 —_ | — - 01-Dec-2018 30-MNov-2018 %
Clear Plastic Bottle - Natural (EKOT1G)
14, 2, 29-MNov-2018 = = — 01-Dec-2018 01-Dec-2018 v

FB

EPOTS(SIM)B: Polynuclear Aromatic Hydrocarbons

Amber Glass Boltle - Unpreserved (EPOTSSIM)
33 26-Mov-2018 03-Dec-2018 | 03Dec-2018 o 03-Dec-2018 | 12-Jan-2019 o

Amber Glass Bottle - Unpreserved (EPOTS{SIM))
2R,

DuUP,

7

Amber Glass Bottle - Unpreserved (EPOTS{SIM))
18, 1 28-Nov-2018 05-Dec-2018 | 05-Dec-2018 o 05-Dec-2018 | 14-Jan-2019 v

Amber Glass Bottle - Unpreserved (EPOTS{SIM))
14, 2, Z0.Nov-2018 | 05-Dec-2018  06-Dec-2018 7 05-Dec-2018 | 14-Jan-2019 >

FB

2T-Nov-2018 03-Dec-2018 04-Dac-201 8 o 03-Dec-2018 12-Jan-2019 +

@ w
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Client - ECO LOGICAL AUSTRALIA PTY LTD
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Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot{s) in which the submitted sample(s) was{werz) processed. Actual rate should ba greater than or agual to

the expected rate. A isting of breaches is provided in the Summary of Outliers.

Matrix: WATER ) Evaluation: ® = Quality Control frequency not within specification ; « = Quality Control fraquency within specification.

Rate (%) Quality Controd Specification
Expected | Evaluabion

Actual

Laboratory Duplicates (DUP)

Ammonia as N by Discrete analyser EKOS5G 2 : 20 1000 | 1000 | o MEPM 2013 B3 & ALS OC Standard |
Conductivity by PC Titrator ' EAD10-P 2 | 16 1260 | 1000 | P MEPM 2013 B2 & ALS QC Standard |
Dissobved Marcury by FIMS EGO35F 2 | 13 16.38 10.00 o MEPM 2013 B3 & ALS QC Standard j
Dissobeed Metals by ICP-MS - Sufie A EGO20A-F 2 | 14 14.25 10.00 o MNEPM 2013 B3 & ALS QC Standard |
Major Cations - Dissolved EDOSSF | 3 | 7 ETET  10.00 v |MEPM 2013 B3 & ALS OC Standard J
Nitrite and Nitrate as N (NOx) by Discrete Analyser | EK0S8G 2 | 20 1000 | 1000 o |NEPM 2013 B3 & ALS QC Standard |
Mitrite as M n;- Discrete Anatymr EKOSTG 2 : 20 10.00 10.00 o MEPM 2013 B3 & ALS OC Standard :
PAHPhencls (GC/MS - SIM) | EFﬂ?ﬁ(S.:M}' 3 | 33 909 10.00 ¥ NEPM 2013 B2 & ALS QC Standard |
Reactive Phospharus as P-By Discrete Analyser EKOTIG F] ! 20 10.00 10,00 P MEPM 2013 B3 & ALS QC Standard ]
Suspended Solids (High Level) EAD25H 2 [ 20 10.00 10.00 7 NEPM 2013 B3 & ALS QC Standard |
Taotal Kjeldahl Mitrogen as M By Discrete Analyser | EKDE1IG 2 | 20 10.00 | 10.00 "4 MNEPM 2013 B3 & ALS QC Standard J
Tatal Phosphorus as P By Discrete Analyser EKDETG 2 | 20 10.00 10,00 ...r' | NEPM 2013 B3 & ALS OC Standard |
Laboratory Contral olas (LCS) |
Ammonia as M by D|5|:mh analyser EKDS5G 1 | 20 5.00 | 5.00 | v MEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Titrator ' EAD10-P 2 [ 1. 1260 | 1000 | o NEPM 2013 B2 & ALS QC Standard |
Dissolved Mercury by FIMS | EGO3SF | 1 i 13 783 | E00 prd | MEPM 2013 B3 & ALS OC Standard l
Dissolved Matals by ICP-MS - Suite A | EGO20AF 1 i 14 714 5.00 o MEPM 2013 B3 & ALS QC Standard |
Mitrite and Nitrate as N (NOx) by Discrote Analyser ' EKDS8G 1 [ 20 5.00 5.00 - NEPM 2013 B3 & ALS QG Standard |
Mitrite as M by Discrete Analyser | EKOSTG 1 | 20 5.00 5.00 ” MEPM 2013 B3 & ALS QC Standard |
PAH/Phenols (GC/MS - SIM) EPOTS(SIM) 2 ! 33 6.06 5.00 v MNEPM 2013 B3 & ALS QC Standard :
Reactive Phosphorus as P-By Discrete Analyser '  EKOTIG 1 [ 20 500 | 500 v NEPM 2013 B3 & ALS ©C Standard

Suspended Solids (High Level) | EADZSH| 2 [ 20 1000 | 10.00 7 NEPM 2013 B3 & ALS QC Standard l
Total Kjaldahl Mitrogen as M By Discrete Analyser | EKDEIG 1 i 20 500 5.00 v MEPM 2013 B3 & ALS QC Standard !
Total Phospharus as P By Discrote Analyser ' EKOSTG 1 | 20 5.00 ' 5.00 o !‘_EPM 2013 B3 & ALS QC Standard B _]
Method Blanks (MB) i
Ammonia as M by Discrete analyser EKOS5G 1 | 20 5.00 5.00 o MNEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Titratar EADIO-P 1 5 16 5.25 5.00 7 MNEPM 2013 B2 & ALS QC Standard i
Dissohved Mercury by FIMS ' EGO3SF 1 i 13 7.69 5.00 o MNEPM 2013 B3 & ALS QC Standard |
Dissolvad Metals by ICP-MS - Suite A ' EGO20A-F ] I 14 744 5.00 v NEPM 2013 B2 & ALS QC Standard |
Major Cations - Dissolved | _EDOBSF| 2 | 2T T4 500 v |NEPM2013B3 & ALS QC Standard 1
Mitrite and Nitrate as M (MOx) by Discrete Analyser EKDSAG 1 | 20 5.00 £.00 vy NEPM 2013 B3 & ALS QC Standard i
WNirho a5 N by Discrate Analyser | EkosTG| 1 2 60| &m o [PEPMERERSS ALE OF Bt ]
PAHPhenols (GC/MS - SIM) | EFQ‘?S{S.!M} 2 : ] 6.06 E.00 i MNEPM 2013 B3 & ALS QC Standard .
Reactive Phosphorus as P-By Discrete Analyser EKOTIC 1 I 20 5,00 5.00 o MEPM 2013 B3 & ALS QC Standard '
Suspended Solids (High Level) | EAD25H 1 [0 500 5.00 7 NEPM 2013 B3 & ALS QC Standard 1
Total Kjeldahl ﬂtﬂmn as N By Discrete Analyser | EKOSIG | 1 i 20 5.00 5.00 v | MEPM 2013 B3 & ALS QC Standard |
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Woark Crder - EB1825378
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - Infand Rail - Border to Gowrie EIS ALS
Malrix: WATER Evaluation: ® = Quality Control frequency not within specification . + = Quality Control frequency within specification.
ty Controd Sampie Tyg Rate (%) Quality Control Specification
| Expected Evaluation
B : (MB) - Continues

_“ v | NEPM 2013 B3 & ALS QC Standard

Ammmh asN b'gr Discrete analyser _ 1 20 5.00 7 NEPM 2013 B3 & ALS OC Standard

Dissolved Mercury by FIMS _ EGO3SF 1 13 768 | 500 7 NEPM 2013 B3 & ALS QC Standard

Dissolved Metals by ICP-MS - Suite A EGO20A-F 1 14 7.4 5.00 7 MEPM 2013 B3 & ALS OC Standard

Nitrite and Nirate as N (NOx) by Discrete Analyser - EK0S9G 1 20 5.00 5.00 7 NEPM 2013 B3 & ALS QC Standard

Mitrite &g M by Discrete .ﬁ.nahmr EKDSTG 1 20 5.00 E.00 - g NEPM 2013 B3 & ALS QC Standard

PAHPhenols (GC/MS - SIM) 1 EPOTS(SIM) 2 33 606 | 500 o NEPM 2013 B3 & ALS QC Standard

Reactive Phosphorus a3 P-By Discrete Analyser [  EKOTIG 1 20 5.00 500 |~ | NEPM2013B3 & ALS QC Standard

Total Kjeldahl Nitrogen as N By Discrete Analyser | EKDE1G 1 20 5.00 5.00 v NEPM 2013 B3 & ALS QC Standard

Total Phosphorus as P By Discrete Analyser ' EK0STG 1 20 5.00 6.00 P NEPM 2013 B3 & ALS QC Standard
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Work Crder - EB1825378
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - Inland Rail - Border to Gowrle EIS

Brief Method Summaries

The analytical procedures used by the Emdronmental Division have been developed from established internationally recognized precedures such as those published by the LIS EPA, APHA, AS and NEPM. In house
developed precedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Cerificate of Analysis. Sources from which ALS methods have been developed are provided within the Mathod Descriptions.

Analyfical Methods

Conductivity by PC Titrator
Salinity

Suspended Solids (High Level)

Major Cations - Dissolved

Dissolved Metals by ICP-MS - Suite A

Dissohved Mercury by FIMS

Ammonia as N by Discrete analyser
Nitrite as N by Discrete Analyser
Mitrate as M by Discrete Analyser

Mitrite and Mitrate as M (NOx) by Discrete
Analyser

EADD-P
EAD0-EC-P

EAQZSH

EDOSSF

E. ..-F

EGO35F

EROS5G
EKOSTG

EKOS8G

EKD59G

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

In house: Referenced to APHA 2510 B. This procedure determines conductivity by automated |SE. This method

| is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25208, Calculation from Electrical conductivity. This method is compliant with

| NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25400, A gravimetric procedure employed to determine the amount of
‘non-filterable” residue in a agueous sample. The prescnbed GFC (1.2um) filter is rinsed with deionised water,
aven dried and weighed prior to analysis. A well-mixed sample is filtered through a glass fibre filter {1.2um).
The residue on the filter paper is dried at 104+/-2C . This method is compliant with NEPM (2013) Schedule B(3)

' In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 5010 and 6020; Cations are determined by

either ICP-AES or ICP-MS techniques. This methad is compliant with NEPM (2013) Schedule B(3)

Sodium Adsorption Ratio is calculated from Ca, Mg and Ma which determined by ALS in house method
CWI-EN/EDOS3F. This methad is compliant with NEPM (2013) Schedule B(3)

Hardness parameters are calculated based on APHA 2340 B, This methed is compliart with NEPM (2013)

| Schedule B(3)

In house: Referenced to APHA 3125: USEPA SWB846 - 6020, ALS QWI-EN/EG020. Samples are 0.45um filtered
prior to analysis. The ICPMS technigue utilizes a highly efficient argon plasma to ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct

| mass to charge ratios prior to their measurement by a discrete dynode ion detector.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCIZ){Cold Vapour generation) AAS)
Samples are 0.45pm filtered prior to analysis. FIM-AAS is an automated flameless atomic absorption technigue.
A bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample. The ionic
mercury is reduced online to atomic mercury vapour by SnCI2 which is then purged into a heated quartz cell.
Quantification is by comparing absorbance against a calibration curve. This method is compliant with NEPM

| (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 G Ammonia is determined by direct colorimetry by Discrete Analyser,

| This methed is compliant with NEPM (2013) Schedule B{3)

In house: Referenced to APHA 4500-N0O2- B. Nitrite is determined by direct colourimetry by Discrete Analyser.

| Thiz method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed
by quantification by Discrete Analyser. Nitrite is determined seperately by direct colourimetry and result for Nitrate

| calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nltrogen {H02+N 03} is determined by
Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013)

' Schedule B(3)
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Work Crder - EB1828375
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - Intand Rail - Border o Gowrie EIS

Maitrix

Method

Analyfical Methods

Method Descripfions

Organic Nitrogen as N (TKMN - NH3) EROB0G WATER In house: Referenced to APHA ml‘-.lurgmmNHB This method is compliant with NEPM (2013) Schedule B(3)
(discrete analyser) | | . : ,

Total Kjeldahl Mitrogen as N By Discrete EKDB1G | WATER In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high

Analyser temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia. Ammonia is determined
e i o | | colorimetrically by discrete analyser. This methed is compliant with NEPM (2013) Schedule B(3)

Total Nitragen as N (TKN + Nox) By EKDB2G | WATER In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM {2013) Schedule
Discrete Analyser | | B3}

Total Phosphorus as P By Discrele EHDETG | WWATER In house: Referenced to APHA 4500-P H, Jirka et al (1978), Zhang et al (2008). This procedure involves
Analyser sulphuric acid digestion of a sample aliquot to break phosphorus down to othophosphate. The orthophosphate

reacts with ammeonium molybdate and antimany potassium tartrate to form a complex which is then reduced and
its concentration measured at 880nm using discrete analyser, This methed is compliant with NEPM (2013)
| — | ‘Schedule B{3)
Reactive Phosphorus as P-By Discrete EKOTIG | WWATER In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimony! tartrate reacts in acid
Analyser medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely
coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This methed is compliant
o .| withNEPM(2013) Schedue B(3)
FAHIPhenols (GCIMS - SIM) EPO7S(SIM) | WATER In house: Referenced to USEPA SW 846 - 8270D Sample extracts are amlysed h;r Caplllar}.r GC/MS in SIM Mode
and quantification is by comparison against an established 5 point calibration curve. This method is compliant
with NEPM (2013) Schedule B(3)

FPraparation Methods Medhod

TEM/TF Digestion EKOB1/EKDET WATER In house: Referenced to APHA 4500 Norg - D; APHA 4500 P - H. This method is compliant with NEPM (2013}
a ' s s | . | |Schedule B(3)

Separatory Funnel Extraction of Liguids ORG14 |  WATER In house: Referenced to USEPA SW 846 - 35108 100 mL to 1L of sarnple is transferred to a separatary funnel

and serially extracted three times using 60mL DCM for each extract. The resultant extracts are combined,
dehydrated and concentrated for analysis. This methed is compliant with NEPM (2013) Schedule B(3) . ALS
default excludes sediment which may be resident in the container.




CHAIN OF CUSTODY

LS ALS Leborsfory: please tick -

JIADELAIDE 341 Buring Road Pagraka $A 5095

P 08 B162 5130 £: adelaide @alsglabal com
DBRISBANE 2 Byth Street Btafforg QLI 4053

Ph: QF 3243 7222 £ ramplas brisbane@slsglebal com

UGLADSTONE 48 Callemondal Deive Sladstane QLG 4680

Ph: 07 4578 7944 £ gladstonad@alsglohal com

LIMACERY 78 Hadbaur Ra:d'lﬁ’lx:kay [Eeryz)
Fh: 07 4344 0177 & mackay@alsglcbal.com

* LIMELBOUANE 2.4 Westall Road Springvale VIC $171

B 03 6549 9500 E: sampos ratbeume @alsglobal cony

OMUCCEE 1420 Sydney Road Mudges NSW 2850
Ph: O B372 6738 B! nudgae. madi@hnisgiobal com

ONEWCASTLE 5885 Maitiand Road Mayfisld West NSW 2504
Bh G 4014 2500 B! samples newcastiadhalsgiobal sorn

ONCWRA 4113 Gesry Place North Nowra NEW 2841
Bhe 02 4423 2063 E: nowra@aisghobel som

DOPERTH 10 Hod Way Malaga WA 6030
Pl 08 8200 7565 E; samples perhialeglobsloom

DISYDNEY 277288 Woodpark Road Srithfield NSW 2184
Ph: 02 §784 8558 E, samples. syznay@alsglobal com
LTOWWNSVILLE 1415 Deema Coast Bobis QLD 4816
P07 4796 G801 E- townswite environmentai@alsgiobal com

DWOLLONGONS 141921 Ralph Black Drive, Mth Véollongong NBW 2500
i 02 4225 3125 €. wollongomy@slsalobsl.com

CLIENT: Eco Logical Australia

OFFICE: Brisbane

TURNAROQUND REQUIREMENTS :

(Stardard TAT may be longer for soms 1ests
e.g.. Ultra Trace Organics)

X Standard TAT {List due date):
[T Non Standard or urgent TAT (List due date)

" |PROJECT: Intand Rail - Border to Gowrie EIS

PROJECT NO 10558| ALS QUOTE NO.: BNM42/18 V2

ORDER NUMBER:

PURCHASE ORDER NO.;

COUNTRY OF ORIGIN: Australia

PROJECT MANAGER: Mites Yeates

CONTACT PH: 0467 738 984

COC SEQUENCE NUMBER  (Circle)
cos: 1 2 3 4 5 &
o 4 2 3 4 5 6

R H EYR 1 ¥
zQ ::??A Environmental Division
ustody Seal inte .

Eree ice / frozeni Brisbane
racelipt? Work Crder Reference

7 |Random Sample

EB1829489

¥ JOther comment:

SAMPLER: David Moore and Byron Heffernan

SAMPLER MOBILE:

COC Emailed to ALS? { YES / NQ)

EDD FORMAT {or default):

Email Reports to {will default v PM if no other addresses are listed): milesy@ecoaus.com.au

DATETIME!

Email Invoice to (will default to PM if no other addresses are fisted): milesy@eccaus comau -

’%/t?lZai‘:

e

RELlNQUlSHED BY: t :
2)&0«: et Mﬁ,&-{— é A

RECEIVED BY:
LA

DATETIME:

213 -G

RELINQUISHED BY:

DATEMME:

COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:

|l

SAMPLE DETALS AMALYS!IS REQUIRED including SUITES (NE. Suite Codes must be listed to attract Telephane : +61-7-3243 7222
ALS USE ONLY 0 SardiS) Wat CONTAINER INFORMATION
MATRIX: Sofid(S) Water(W) Wiere Metals ars rsylred, spacify Total (unfitersd bottls reguired) or Dlssotved {fuld fitere ot re
~ 2 = @ These samples are Batch 2 of a seven
e ge &N £ day field trip. Balch 1 samples were
N - EE £x 2 . delivered on Friday 30/11/18
£ 8 H] 28 £ * E»,;! H g (EB1829378), All matals samples are
) £ 5 § £ g8 - § = g © = field filtered. Frozen Chiorophyll a filter
3 B g - & O - = paper samples ara included in this work
LAB ID SAMPLE 1D DATE / TIME MATRIX T‘:,fj,e‘: rg'éﬁji%’g",}’s Eg‘;}-flés - 8 E H “-’,§ z £ 3 g 2 lorderfor both batches. Fiter paper is
o = E £= = 2 TS E [ ?§ 47mm GFF ~0.7 micron. Fiitered volume
o Bw E g @ E o [} % o = S £ i noted below and on jer. Filter paper
"u," 1; g2 2 SEFE 5 g8 - 5§ was ol wapped and kept frozen at
8 ? S48 ©3 g8 zZg 2 BTTE [ 8 x  |minus 17°C up to delivery,
=% | 23 | £% |£EET| £ 1Y3%E & | =% '
. ma 38 28 |Z<C 5 i Za&E i g
y Site 14 20111118 w 1 X Chi a: volume filtered 1,000 mbL
(8 Site 2R 2111118 W 1 X Chi a: volume filtered 300 mL
1 Bite 2 2911118 W 1 X Chi a: volume fittered 300 mL
(‘ Site 16 28111718 W 1 /f"‘\\ X Chl a: volume filtered 300 mL
'3' Site 11 28M1/18 W 1 [ 1 X Chi a: volume filtered 300 mb
b Site 3 271118 W 1 \§ ! x €ht a: volume filtered 500 mL
P DuP 27111118 W \‘“"/"f No analysis this batch
——— FB 29f11118 w WNo analysis this baich
7 Site 6§ 2711118 W 1 X Chi & volume filtered 450 mL
(g ) Site 33 2611118 w 1 X Chi a: volume filtered 650 mL
L'; Site 7 2711118 w 1 X Chl a: volume filtered 600 mL
D Site 24 30/11118 w 5 X X X X X X X X Chl a: volume filtered 100 mL
{4 Site 30 01112118 w 5 X . X X X X X X X Chi a: volume filtered 150 mL
L Site 39 01112118 - W 5 X X X X X X X X Chl a: volume filterad 500 mL
I © Site 40 01112118 W 5 X X X X X X X X Chil a: volume filtered 1000 ml.
i g Site 42 o128 W 5 X X X X X X X X Chi a: volume filtered 1000 mL
TOTAL] 34

Water Containar Codes: P = Unpreserved Plastic; N = Nitric Preserved Plasfic; ORC = Nitric Preserved ORC; 8H = Sodium Hydroxde/Cd Preserved; § = Sodium Mydroxide Praserved Plasticr AG = Amber Glass Unpreserved; AP - Alrfreight Unpreserved Flastic
V = VOA Vial HCI Preserved; VB = VOA Vial Sodium Bisulphats Preserved; VS = VOA Vial Sulfuric Preserved; AV = Alrfreight Unpraserved Vial 86 = Bulfuric Preserved Amber Gfass; H = HCI preserved Plastio; HS = HCl preserved Speciafion boltle; SP = Sulfuric Pressived Flastis; F = Farmaldehyde Preserved Glass;
Z = Zinc Acetate Proseived Bottle: E = EDTA Preserved Bottles: 8T = Sterile Botle: ASS = Plastic Bao for Acid Sulohate Soils: B = Unoreserved Baa: LI = Luacls lodine Preserved Botiles: 8TT = Stariie Sodium Thiosulfate Freserved Botiles.
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ALS) Enuvironmental
CERTIFICATE OF ANALYSIS

Work Order - EB1829489 Page 1of8

Client . ECO LOGICAL AUSTRALIA PTY LTD Laboratory : Environmental Division Brisbane

Contact - MILES YEATES Contact : Customer Senvices EB

Address - PO BOX 1422 Address - 2 Byth Street Stafford QLD Australia 4053

FORTITUDE VALLEY QLD 4006

Telephone ;. +51 (02 8536 BEST Telephone D +51-7-3243 7222

Project - 10558 Inland Rail - Border to Gowie EIS Date Samples Recoived : 03-Deg-2018 1425 ST

Ordar number : Date Analysis Commenced - 03-Dec-2018 ol "-;_';_h-.:'-_/"‘_’-y, A
= ‘-‘__q__,,f o

C-0-C number F— Issue Date : 10-Dec-201817:21 A = "ATA

Sampler - DAVID MOORE AND BYRON HEFFERNON A __

Site : S
A e v

Quote number - BNM42/18 V2 (St P ——

No. of samples recaived 14 A inain bor menplisace it

Mo. of samples analysed :14 N MG AR Sty

This report supersedes any previous report{s) with this reference. Results apply to the sample(s) as submitied. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information;
® General Comments
® Analytical Results
& Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/GC Compliance Assessment to assist with

Quality Review and Sample Receipt Notification.

Signafones

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatones Position Accreditation Category

Greg Vogel Laboratory Manager Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brishane Inorganics, Stafford, QLD

Mark Hallas Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Sarah Ashworth Laboratory Manager - Brisbane Brisbane Organics, Stafford, QLD

Tom Maloney Senior Inarganic Chermist Brisbane Incrganics, Stafford, QLD

Tom Maloney Senior Inarganic Chermist WB Water Lab Brishane, Stafford, QLD

RIGHT SOLUTIONS

RIGHT PARTNER
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Wark Order . EB1529489
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS

General Comments

The analytical procedures wsed by the Envirenmental Diision have been developed from established imternationally mcognized procedures such as those published by the USEPA, APHA, AS and MEPM. In house
developed procedures are employed in the absence of decumented standards or by client request.

Where moisture determination has been parformed, results are reperted on a dry weight basis,

VWhere a reported less than (<) result is higher than the LOR, this may be due to pimary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference_

When sampling ime information is not provided by the client, sampling dates are shown without a time componant. In these instances, the time component has been assumed by the laboratory for processing
PUTPOSes.

Where a result is required to meet compliance limits the associated uncertainty must be considerad. Refer to the ALS Contact for details.

Kay : CAS Number = CAS registry number from database maintained by Chemical Abstracts Sendices. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
* = This result is computed from individual analyte detections at or above the level of reporting
& = ALS is not NATA accredited for these tests,
~ = |ndicates an estimated value,

®  Benzo(alpyrene Toxicity Equivalent Quotient (TEQ) is the sum total of the concentration of the eight carcinegenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to Benzo{a)pyrene. TEF values
are provided in brackets as fellews: Benz{a)anthracene (0.1), Cheysene (0.01), Berzo(b+]) & Benzo(k)flucranthene (0.1), Benzo(a)pyrene (1.0), Indeno{1.2. 3 edjpyrens (0.1), Dibenz(a hjanthracene (1.0,
Benzo(g.h.ijperylena (0.01). Less than LOR results for 'TEQ Zero' are treated as zero.

*  Sodium Adsorption Ratio (where reported). Where results for Ma, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Ma relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration,
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Wark Order EB1829489

Chent ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Bordar to Gowie EIS ALS
Analytical Results

Sub-Matric: FILTER Chent sample ID Site 14 Site 2R Site 2 Site 18 Site 11
{Matrix: WATER)

Chevet sampling date / e 29-Mov-20M& 00:00 27-MNov-2018 00:00 28-MNov-2018 00:00 28-Mov-2018 00:00 28-Nov-2018 00:00
Compound CAS Number LOR Linit EB1829482-001 EB1829483-002 EB1825483-003 EB1822489-004 EB1829489-005
Result Riesul Resuft Resul Result

EP008: Chlorophyll a & Pheophytin a

Chiorophyll a

Volume

0.3 03 0.3 0.3
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Work Crder . EB1829489
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matrix: FILTER Chent sample 10 Site 3 Site 6 Site 33 Site 7
{Matrix: WATER)
Cligret sampling date / ime 27-Mov-2018 00:00 27-Mov-2018 00:00 26-MNov-20n 8 00:00 27-Mov-2018 00:00
Compound CAS Number LOR Uit EB1823489-008 EB1825489-007 EB1823483-008 EB1828489-009
Result Riesul Resuft Resul

EPO08: Chlorophyll a & Pheophytin a ]

Chicrephyil a P 1 mg/m* 7 4 3 &

Volume e 0.0 L 0.5 0.45 0.E5 0.6
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Work Crder . EB1823439
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 24 Site 30 Site 39 Site 40 Site 42
{Matrix: WATER)
Chient sampling date / e 30-Mow-20M8 00:00 01-Darc-2018 00:00 01-Dec-201E 00:00 M-Dec-2015 00:00 01-Drec-201E 00:00
Compound CAS Number LoR Linit EB1823482-010 EB1822489-011 EB1822483-012 EB1822482-013 EB1829489-014
Result Resull Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator
Eiecirical Conductivity @ 25°C _-Eﬁ--ﬁ-_ 1710 | 678 [ 1140
EADZODEC: Salinity N
0.86 | 0.33 | 0.56
ded Solids dried at 104 £ 2°C
14 | 8 | 10
EADGS: Total Hardness as CaCO3 e .
| Total HardnessasCacO3 _____ — 1 | mgl M2 | 549 | 24 | i
ED093F: Dissolved Major Cations :
Calcium T440-70-2 1 mg/L 4 22 &5 32 L]
mglL 84 3B &7
mg'L <0.001 <0.0014 <0.001
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001
Chromium 7440.47-3| 0001 mglL =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mg/L 0,004 0,003 0.002 0.0032 0.002
Nickel 7440.02.0| 000 mg/L 0,006 0.004 0.007 0004 0.002
Lead 7439.497-1 | 000 mgL =0.01 =0.001 <0.001 <0.001 =<0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 =0.005
EGDEEF: Dissolved Mercury by FIMS :
Cwecuy a7 00001 | moL | 0000 <0.0001 <0001 [ oom
EKO055G: Ammonia as N by Discrete Analyser
m-ﬂ-_-n_ 008 [ o T oo
EKO57G: Nitrite as N by Discrete Analyser
Cwumeasn aeresol 001 | moL | 001 | oo | oo | 002 I
EKO058G: Nitrate as N by Discrete Analyser _ ]

Nitate as N wrrsss| 001 | mpL oo | o | o | om [ om
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser v
CwitesNuateash  — 001 | _moL | on | o | <0 | 074  om
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser _I
OmganicNirogenash 01 04 [ 03 | 0z
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser ) .
m—-z—-_ os [ 04 | 0z
EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1528488
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample 10 Site 24 Site 30 Site 38 Site 40 Site 42
{Matrix: WATER)
Chent sampling date / tme 30-Mow-20M8 00:00 01-Darc-2018 00:00 01-Dec-201E 00:00 M-Dec-2015 00:00 01-Drec-201E 00:00
Compound CAS Number  LOR Linit EB1823483-010 EB1829489-011 EB1822483-012 EB1822482-013 EB1829489-014
Result Resul Result Result Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued )
TowiNtrogenasN . 01 | meL | 4z | 4 | 0s 1.1 10
EKD67G: Tolal Phosphorus as P by Discrefe Analyser '
mmﬁ--_“ 0.1 020 047
EKI( eactive Phosphorus as P by discrete analyser
m——“ <001 002 001
EPO08: Chlorophyll a & Pheophytin a
13 T <1
0.5 1 1
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalene 51-20-3 1.0 Hg/l =1.0 <1.0 =1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthens 83329 1.0 1= <1.0 <1.0 =1.0 <1.0 <1.0
Fluorene B5-T3-7 1.0 Hg/L <1.0 <1.0 <1.0 =1.0 <1.0
Phenanthremne a5-0M-8 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
Anthracene 120-12-7 1.0 T4 <1.0 =1.0 =1.0 <1.0 <1.0
Fluoranthene 206-44-0 1.0 gL =10 <1.0 =1.0 =1.0 <1.0
Pyrene 129000, 1.0 Pl <10 <10 <10 <10 <10
Benzjajanthracene 56553 1.0 pgll <1.0 <1.0 <10 <10 <1.0
Chrysene 218019 1.0 pall <1.0 <10 =10 =10 =10
Benzo(b+ifMucranthens 205902 205523 1.0 Holl <10 <10 <1.0 <10 <10
Benzolk fluoranthene 207-08-9 1.0 1= <1.0 <1.0 <1.0 <1.0 =1.0
Benzola)pyrens 328 05 HglL <05 <05 =05 <05 <05
Indeno]1.2.3.cdpyre ne 183-39-5 1.0 poll <1.0 <1.0 <1.0 =10 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 <1.0 <1.0 =1.0 =1.0 =1.0
Benzo(g.h.ijperylene 151.24-2 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
* Sum of polycyclic aromatic hydrocarbons —— 05 pall 0.5 <0.5 <0.5 =05 <0.5
* Benzofa)pyrene TEQ (2ero) — 05 118 <05 <05 =05 =0.5 <0.5
EPO75({SIM)S: Phenolic Compound Surrogates |
Phenol-de& 1327583 1.0 % 24 211 238 228 1.7
2-Chiorophenol-D4 83851736 1.0 % 506 5E.T 62.5 B4.2 56.1
2.4 6-Tribromophenol 118706 1.0 % 381 48.8 521 539 433
EPOTS{SIM])T: PAH Surrogates ]
2-Fluorobiphenyl 321-60-8 1.0 % 852 81.5 B4.3 244 B0.5
Anthracene-d10 1715.068-8 1.0 % 1.2 876 801 85.7 50.8
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Work Crder - EB1829488
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matric: WATER Chent sample ID Site 24 Site 30 Site 39 Site 40 Site 42
{Matrix: WATER)
Chent sampling date / tme 30-MNov-2018 00:00 01-Dec-2018 00:00 01-Dec-2015 00:00 01-Dec-2015 00:00 01-Drec-2015 00:00
Compound CAS Number LOR Lnit EB1829489-10 EB1825483-011 EB1828489-012 EB1828489-013 EB1829489014
Result Riesul Resuft Resul Result
EPOTS{SIM)T: PAH Surrogates - Continued -_“_ .
4-Terphenyl-di4 1718510, 1.0 % 17 114 118 124 130
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Work Order - EB1829489
Chent : ECO LOGICAL AUSTRALIA PTY LTD

Project 10558 Inland Rail - Border to Gowia EIS

Surrogate Control Limits

Sub-Matric: WATER Recovery Limits (%)

Phenol-ds 13127883 10 7
2-Chlorophenaol-04 83951-73-6 i) 130
2.4.6-Tribtromophenal 118-78-8 19 | 181
EPOTS(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-5 14 148 |
Anthracene-d10 1713-06-8 35 137
#-Terphenyl-d14 1718-51-0 6 154




Enuironmental

QA/QC Compliance Assessment to assist with Quality Review

Waork Order :EB1829489

Client :ECO LOGICAL AUSTRALIA PTY LTD
Contact : MILES YEATES

Project : 10558 Inland Rail - Border to Gowie EIS

Site !

Sampler - DAVID MOORE AND BYRON HEFFERNON
Order numbser s

Page 1of8

Laboratory : Ervironmental Division Brisbane
Telephona T+B1-7-3243 V222

Date Samples Receivad 1 03-Dec-2018

Issue Date - 10-Dec-2018

He. of samples recelved <14

Mo, of samples analysed 14

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
is designed to assist internal expert and external Auditor review. Many components of this

reporting highlights any non-conformances, facilitates faster and more accurate data validation and
report contribute to the overall DGO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report,

NO Method Blank value outliers occur.

MO Duplicate outliers occur.

MO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
#® Analysis Holding Time Qutliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
® Quality Control Sample Frequency Qutliers exist - please see following pages for full details.

RIGHT SOLUTIONS

RIGHT PARTNER



Fage 2ofB

Weark Crder EB16294859
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project 10558 Inland Rail - Border to Gowie EIS ALS

Outliers : Analysis Holding Time Compliance
Matrix: WATER

Container [ Client Sampie ID{s) Deade exirached Due for axiractio Days Date analysad Days
ovardue ovirdue

EKOSTG: Nitrite as N by Discrete Analyser

Clear Plastic Boftle - Natural
Site 24 — —_ — 03-Dec-2018 02-Dec-2018 1

EKOT1G: Reactive Phosphorus as P by discrele amalyser
Clear Plastic Bottle - Natural
Site 24 [ 03-Dec-2018 02-Dec-2018 1

Outfiers : Frequency of Quality Control Samples
Matrix: WATER

Quality Controd Sample Typ

Labaratory Duplicates (DUF)
PAHPhenols (GC/MS - SIM) o 19 0.00 10.00 MEPM 2013 B3 & ALS QC Standard

Analysis Holding Time Compliance

If samples are identified balow as having baen analysaed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results

This report summarizes extraction preparation and amalysis times and compares each with ALS recommended holding times (referencing USEPA S5W B46, APHA, AS and MNEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preciude subsequent dilutions and reruns, A listing of breaches (if any) is provided herein

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. Assessment compares the leach dale with the shorest amalyte holding time for the equivalent sod method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach far all non-volatile paramaters

Holding times for VOC in soifs vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 1ddays. A recorded breach does not guarantee a breach for all VOC analytes and
should ba verified in case the reported breach & a false positive of Vinyl Chloride and Styrene are not key anmalytes of inlerest'concam

Malrix: WATER Evaluatan: ® = Holding temd Breach | + = Withan holding time

Y 5:mpie Date Extraction / Praparabon

Container / Clhenl Samphe ID(E) Date extracted Dug for exiractio Evaiiahion Darte analysod Dwe for analysis Evalualion

EAD10P: Conductivity by PC Titrator
Clear Plastic Botthe = Matural (EAQ10-P)

Site 30, Site 39, 01-Dec-20M8 — s s 03-Dec-2018 20-Dec-2018 v
Sife 40, Site 42

Clear Plastic Botthe - Natural (EAQ10-P)
Site 24 A0-Nov-2018 -— e - 03-Dec-2018 28-Dec-2018 o

EAQZS: Total Suspended Solids dried at 104 £ 2°C

Clear Plastic Bottle - Natural (EAGZEH)
Site 30, Sie 38, 01-Dec-2018 — - - 04-Dec-2018 08-Dwc-2018 - 4

Site 40, Site 42

Clear Plastic Bottle - Natural (EAGZEH)
Site 24 30-Mov-2018 - e - 04-Dec-2018 07-Dec-2018 o
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Weark Crder - EB1623489

Cliant - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Extraction / Preparation

Analysis

Container / Client Sample 10(3) Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation
EADES: Total Hardness as CaCO3 .
Clear Plastic Bottle - Nitrlc Acid; Flitered (EDO33F)
Site 30, Sile 38, 01-Dec-2018 —_— — = 06-Dec-2018 29-Dec-2018 vy
Site 40, N Ste 42
Clear Plastic Bottle - Nitric Acid; Filtered (EDJ33F)
Site 24 30-Mov-2018 = - - 06-Dec-2018  28-Dec-2018 ¥
ED0S3F: Dissolved Major Cations i =
Clear Plastic Bottle - MNitric Acid; Filtered (EDO33F)
Site 30, Slte 39, 01-Dec-2018 — rass seas 06-Dec-2018 28-Dec-2018 oy
Site 40, _Ste 2
Clear Plastic Bottle - Nitric Acid; Filtered (EDQJIIF)
Site 24 AD-MNov-2018 - e s 06-Dec-2018 28-Dec-2018 "4
EGDZ20F: Dissolved Metals by ICP-MS
lear Plastic Bottle - Nitric Acid; Filtered (EGO20A-F)
Site 30, Site 18 01-Dec-2018 = . — 06-Dec-2018 30-May-2019 e
_Siedd, Ste 42
lear Plastic Bottle - Nitric Acid; Filtered (EGO20A-F)
Site 24 A-MNov-2018 —_— e - 06-Dec-2018 29-May-2019 v
EGOIEF: Dissolved Mercury by FIMS — L _—— —
Clear Plastic Bottle - Mitrlc Acid; Filtered (EGI3EF)
Site 30, Sie 38, 01-Dec-2018 —_— - — 06-Dec-2018 28-Dec-2018 ¥
Site 40, Site 42
Clear Plastic Bottle - Nitrlc Acid; Filtered (EGI3EF)
Site 24 30-Mov-2018 = —_ —_ 0&-Dec-2018 28-Dec-2018 v
EKO055G: Ammonia a5 N by Discrete Analyser
Clear Plastic Botthe - Sulfuric Acid [EK055G)
Site 30, Site 38, 01-Dec-2018 — e nans 06-Dec-2018 28-Dec-2018 4
Gite 40, Sile 42
Clear Plastic Botthe - Sulfuric Acid [(EK055G)
Site 24 S0-Nov-2018 = e — 06-Dec-2018 28-Dec-2018 v
EKOSTG: Mitrite as N by Discrele Analyser
lear Plastic Bottle - Natural (EKO5TG)
Sifte 30, Site 38, 01-Dec-2018 —_— - —_ 02-Dec-2018 03-Dec-2018 ¥
Shed0, : N Ske 2 .
lear Plastic Bottle - Matural (EKOETG)
Site 24 30-Nov-2018 = == 03-Dec-2018 02-Dec-2018 ®
EHOS5G: Mitrite plus Mitrate as N (NOx) by Discrete Analyser
lear Plastic Bottle = Sulfuric Acid (EK0E9G)
Site 30, Site 30, 01-Dec-2018 — — — 06-Dec-2018 28-Dec-2018 v
She 40, S
lear Plastic Bottle = Sulfuric Acid (EK0S9G)
Site 24 30-Mov-2018 —_— —— — 06-Dec-2018 28-Dec-2018 ¥
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Work Order . EB1829489

Client - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Extraction / Preparation

Analysis

Container / Client Sample 10(3) Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser ]
Clear Plastic Bottle - Sulfurle Acid (EKDE1G)
Site 30, Site 38, 01-Dec-2018 05-Dec-2018 259-Dec-2018 06-Dec-2018 28-Dec-2018 "y
_Siedd, Site 42
Clear Plastic Bottle - Sulfurle Acld (EKDE1G)
Site 24 30-Mov-2018 05-Dec-2018 28-Dec-2018 05-Dec-2018 28-Dec-2018 v
EKO0&TG: Total Phosphorus as P by Discrete Analyser — y
Clear Plastic Botthe - Sulfuric Acid (EK0ETG)
Site 30, Site 30, 01-Dec-2018 05-Dec-2018 28-Dec-2018 05Dwec-2018 28-Dec-2018 g
Sita 40, Ste 42
Clear Plastic Botthe - Sulfuric Acid (EKDETG)
Site 24 30-Nov-2018 05-Dec-2018 28-Dec-2018 05Dwc-2018 28-Dec-2018 "
EKOT1G: Reactive Phosphorus as P by discrele analyser
lear Plastic Bottle - Matural (EKOT1G)
Site 30, Site 30 01-Dec-2018 —_— — 03-Dec-2018 03-Dac-2018 ¥
_Sedo, Sie 42 I i
lear Plastic Bottle - Matural (EXOT1G)
Site 24 30-Mov-2018 —_ - 03-Dec-2018 02-Dec-2018 ®
EP008: Chiorophyll a & Pheophytin a - L . -
Glass Fibre Fitter Paper {Chlorophyll] (EPO0S)
Site 30, Site 39, 01-Dec-2018 = _— 04-Dec-2018 22-Dec-2018 v
Site 40, Site 42
Glass Fibre Filter Paper (Chiorophyll) (EP00S)
Site 33 Whovas | 2 — s G4 Lecd0ib | 17Dec2018 v
Glass Fibre Filter Paper (Chicrophyll) (EPD08)
Site 2R, Site 3, 2T-Nov-2018 — — 04-Dec-2018 18-Dec-2018 s
Site G, Site 7
55 Fibre Filter Paper (Chicrophyll) (EPO0E)
Site 16, ) Site 11 28-Nov-2018 e — 04-Dec-2018 | 19-Dec-2018 ¥
55 Fibre Filter Paper (Chicrophyll) (EPO0E)
Site 14, Site 2 28-MNov-2018 — e 04-Dec-2018 | 20-Dec-2018 4
Glass Fibre Filter Paper (Chiorophyil) (EF008)
Site 24 30-MNov-2018 — — 04-Dec-2018 21-Dec-2018 v
EPOTS(SIM)B: Polynuclear Aromatic Hydrocarbons — - 3 =
Amber Glass Bottle - Unpreserved (EPOTS SIMI)
Site 30, Site 39, 01-Dec-208 06-Dec-2018 08-Dec-2018 06-Dec-2018 15-Jan-2019 -
Sike 40, Sk @2
Amber Glass Bottle - Unpreserved (EPOTE SIM))
Site 24 -Nov-218 06-Dec-2018 07-Dec-2018 0EDwec-2018 15-Jan-2019 -
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Work Crder - EB16258489
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Quality Control Parameter Frequency Compliance
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot{s) in which the submitted sample(s) was{werz) processed. Actual rate should ba greater than or agual to
the expected rate. A isting of breaches is provided in the Summary of Outliers.

Evaluation: ® = Quality Control frequency not within specification ; « = Quality Control fraquency within specification.

Matrix: WATER

Laboratory Duplicates (DUP)

Rate (%) ,

Actual

Expected

Evalualion

Quaiity Control Specification

Labaratary Cantrol olas (LCS)

Ammonia as N by Discrete analyser EKOS5G 2 : 19 10.53 10.00 MEPM 2013 B3 & ALS QC Standard
Conductivity by PC Titrator EAD10-P 2 [ 18 12.50 10.00 NEPM 2013 B3 & ALS QC Standard
Dissobved Marcury by FIMS EGO35F 2 i 14 14.28 10.00 MEPM 2013 B3 & ALS QC Standard
Dissobved Metals by ICP-MS - Sulte A EGO20A-F 2 i 8 25.00 10.00 MEPM 2013 B3 & ALS OC Standard
Major Cations - Dissolved EDOSSF | 2 i 17 1178 10.00 | MEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx) by Discrete Analyser EK059G 2 | 14 14.29 10.00 |NEPM 2013 B3 & ALS QC Standard
Mitrite as M n;- Discrete Anily-.mr EKOSTG 2 : 16 12.50 10.00 MEPM 2013 B3 & ALS QC Standard
PAH/Phenols (GC/MS - SIM) Epmﬁ(sami' 0 | 18 0.00 10.00 MEPM 2013 B2 & ALS QC Standard
Reactive Phospharus as P-By Discrete Analyser EKOTIG 1 | 5 20.00 10.00 MEPM 2013 B2 & ALS QC Standard
Suspended Solids (High Level) EAD25H 2 [ 20 10.00 10.00 NEPM 2013 B3 & ALS QC Standard
Total Kjeldah! Nitrogen as N By Discrete Analyser EKOS1G ] | 18 10.53 10.00 NEPM 2013 B3 & ALS QC Standard
Total Phosphorus as P By Discrete Analyser EKDETG 2 | 18 10.53 10,00 | NEPM 2013 B3 & ALS QC Standard

L

W

W

v

v

v

v

*

v

v

i

4
Ammonia as M by D|5|:mh aml'rser EKOS5G 1 | 18 5,26 E.W ; v MEPM 2013 B3 & ALS QC Standard |
CHwophrII aand F‘hwﬂ'-m a " EPODS 1 [ 14 714 5.00 o MEPM 2013 B3 & ALS OC Standard |
Conductivity by PC Titrater gaoiop| 2 i 18 1250 10.00 v | MEPM 2013 B3 & ALS QC Standard 1
Dissolved Mercury by FIMS EGOASE 1 i 14 714 6.00 Fr: MEPM 2013 B2 & ALS QC Standard |
Dissobved Metals by ICP-MS - Suite A EGO204-F 1 i 8 12.50 5.00 - NEPM 2013 B3 & ALS QG Standard |
Mitrite and Nitrate as N {MOx) by Discrete Analyser EKOS9G 1 i 14 7.4 5.00 o NEPM 2013 B2 & ALS QC Standard |
Nitrite as N by Discrete Analyser EKOSTG 1 [ 16 626 6.00 s MEPM 2013 B3 & ALS QC Standard 5
PAHPhanols (GC/MS - SIM) EPOTS(SIM) 1 [ 1 526 .00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phozphorus as P-By Discrete Analyser EKOTIG i 1 i 5 20.00 5.00 o MEPM 2013 B2 & ALS QC Standard |
Suspended Solids (High Level) EAQZSH 2 i 20 10.00 10.00 i MEPM 2013 B3 & ALS QC Standard |
Total Kjeldahl Nitrogen as N By Discrete Analyser EKOBIG 1 i 19 526 5.00 .,r" NEPM 2013 B3 & ALS QC Standard |
Total Phosphorus as P By Discrete Analyser EKDETG Y i 19 526 500 o 'MEPM 2013 B3 & ALS QC Standard 1
Method Blanks (MB) i
Ammonia as N by Diserete analyser EKOS5G 1 ! 19 5.26 5.00 < NEPM 2013 B3 & ALS QO Standard i
Chiorophyll a and Pheophytin a EPODE 1 i 14 744 5.00 v MEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Titrator EADMO-P T I 16 6.25 5.00 < MEPM 2013 B2 & ALS QC Standard |
Dissolved Mercury by FIMS EcoosF| 1 | 14 714 5.00 v |NEPM2013B3 & ALS QC Standard i
Dissobved Matals by ICP-MS - Suite A EGO20A-F 1 [ & 12.60 5.00 4 MEPM 2013 B3 & ALS QC Standard i
Major Cations -Dissohed Eooer| 1 |17 58 500 /|NEPM201383 & ALS OC Standard |
Mitrite and Nitrate a5 N (MOx) by Discrete Analyser EKO55G 1 : 14 744 5.00 7 NEPM 2013 B3 & ALS QC Standard i
Mitrite a5 M by Discrete Analyser EKOSTG 1 i 16 £.25 5.00 v MEPM 2013 B3 & ALS QC Standard l
PAH/Phanols (GC/MS - SIM) EPOTS(SIM) 1 |18 526 5.00 o NEPM 2013 B3 & ALS QC Standard i
Reactive Phosphorus as P-By Discrete Analyser EkomiG| 1 i 5 20.00 5.00 v |NEPM 2013 B3 & ALS QC Standard |
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Werk Crder - EB1829489
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Quality Control frequency not within specification . + = Quality Control frequency within specification.
ty Control Sample Tyg Rate (%) Quality Contrel Specification
| Expected Evalualion

Suspended Salids (High Lmn . o MNEPM 2013 B2 & ALS QC Standard

Tvulal Kijaldahl I*Hmnun as N By Dlal:mh mrjrur EKDE1G "4 MEPM 2013 B3 & ALS QC Standard

Total Phosphorus as P By Discrete Analyser K0aT ,,r" | MEPM 2013 B3 & ALS QC Standard

Ammaonia as N by Discrete analyser EKDS5G | 19 6.26 5.00 : o MNEPM 2013 B3 & ALS QC Standard

Dissolved Mercury by FIMS - EGO3SF 1 14 7.4 £.00 o MEPM 2013 B3 & ALS QC Standard

Dissolved Metals by ICP-MS - Suite A EGO20A-F 1 8 12.50 5.00 o NEPM 2013 B3 & ALS QC Standard

Nitrite and Nitrate as N (NOx) by Discrete Analyser | EK0S9G 1 14 714 5.00 T NEPM 2013 B3 & ALS QC Standard

Mitrite as M by Discrete Analyser _ EKOSTG 1 16 6.25 800 | | NEPM2013B3 & ALS QC Standard

PAHPhenols (GC/MS - SIM) _ EPOTS(SIM) 1 18 5.26 5.00 o MEPM 2013 B2 & ALS OC Standard

Reactive Phosphorus as P-By Discrete Analyser | EKOTIG 1 5 20.00 5.00 - MEPM 2013 B3 & ALS QC Standard

Total Kjeldah| MNtregen as N By Discrete Analyser ' EKO0S1G 1 19 5.26 5.00 v MNEPM 2013 B3 & ALS QC Standard

Tatal Phosphorus as P By Discrete Analyser ' EKDSTG 1 19 526 | 500 vy NEPM 2013 B3 & ALS QG Standard
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Work Crder - EB1625489
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Brief Method Summaries

The analytical procedures used by the Emdronmental Division have been developed from established internationally recognized precedures such as those published by the LIS EPA, APHA, AS and NEPM. In house
developed precedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Cerificate of Analysis. Sources from which ALS methods have been developed are provided within the Mathod Descriptions.

Analyfical Methods

Conductivity by PC Titrator
Salinity

Suspended Solids (High Level)

Major Cations - Dissolved

Dissolved Metals by ICP-MS - Suite A

Dissohved Mercury by FIMS

Ammonia as N by Discrete analyser
Nitrite as N by Discrete Analyser
Mitrate as M by Discrete Analyser

Mitrite and Mitrate as M (NOx) by Discrete
Analyser

EADD-P
EAD0-EC-P

EAQZSH

EDOSSF

E. ..-F

EGO35F

EROS5G
EKOSTG

EKOS8G

EKD59G

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

In house: Referenced to APHA 2510 B. This procedure determines conductivity by automated |SE. This method

| is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25208, Calculation from Electrical conductivity. This method is compliant with

| NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25400, A gravimetric procedure employed to determine the amount of
‘non-filterable” residue in a agueous sample. The prescnbed GFC (1.2um) filter is rinsed with deionised water,
aven dried and weighed prior to analysis. A well-mixed sample is filtered through a glass fibre filter {1.2um).
The residue on the filter paper is dried at 104+/-2C . This method is compliant with NEPM (2013) Schedule B(3)

' In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 5010 and 6020; Cations are determined by

either ICP-AES or ICP-MS techniques. This methad is compliant with NEPM (2013) Schedule B(3)

Sodium Adsorption Ratio is calculated from Ca, Mg and Ma which determined by ALS in house method
CWI-EN/EDOS3F. This methad is compliant with NEPM (2013) Schedule B(3)

Hardness parameters are calculated based on APHA 2340 B, This methed is compliart with NEPM (2013)

| Schedule B(3)

In house: Referenced to APHA 3125: USEPA SWB846 - 6020, ALS QWI-EN/EG020. Samples are 0.45um filtered
prior to analysis. The ICPMS technigue utilizes a highly efficient argon plasma to ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct

| mass to charge ratios prior to their measurement by a discrete dynode ion detector.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCIZ){Cold Vapour generation) AAS)
Samples are 0.45pm filtered prior to analysis. FIM-AAS is an automated flameless atomic absorption technigue.
A bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample. The ionic
mercury is reduced online to atomic mercury vapour by SnCI2 which is then purged into a heated quartz cell.
Quantification is by comparing absorbance against a calibration curve. This method is compliant with NEPM

| (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 G Ammonia is determined by direct colorimetry by Discrete Analyser,

| This methed is compliant with NEPM (2013) Schedule B{3)

In house: Referenced to APHA 4500-N0O2- B. Nitrite is determined by direct colourimetry by Discrete Analyser.

| Thiz method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed
by quantification by Discrete Analyser. Nitrite is determined seperately by direct colourimetry and result for Nitrate

| calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nltrogen {H02+N 03} is determined by
Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013)

' Schedule B(3)
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Work Crder - EB1628489
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Method Maitrix

Analyfical Methods

Method Descripfions

Organic Nitrogen as N (TKMN - NH3) EROB0G WATER In house: Referenced to APHA ml‘-.lurgmmNHB This method is compliant with NEPM (2013) Schedule B(3)
(discrete analyser) | | . : ,

Total Kjeldahl Mitrogen as N By Discrete EKDB1G | WATER In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high

Analyser temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia. Ammonia is determined
e i o | | colorimetrically by discrete analyser. This methed is compliant with NEPM (2013) Schedule B(3)

Total Nitragen as N (TKN + Nox) By EKDB2G | WATER In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM {2013) Schedule
Discrete Analyser | | B3}

Total Phosphorus as P By Discrele EHDETG | WWATER In house: Referenced to APHA 4500-P H, Jirka et al (1978), Zhang et al (2008). This procedure involves
Analyser sulphuric acid digestion of a sample aliquot to break phosphorus down to othophosphate. The orthophosphate

reacts with ammeonium molybdate and antimany potassium tartrate to form a complex which is then reduced and
its concentration measured at 880nm using discrete analyser, This methed is compliant with NEPM (2013)
| — | ‘Schedule B{3)
Reactive Phosphorus as P-By Discrete EKOTIG | WWATER In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimony! tartrate reacts in acid
Analyser medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely
coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This methed is compliant
_ | S | with NEPM (2013) Schedule B(3)
Chioraphyll a and Pheophytin a EPOOB | WATER In house: Referenced to APHA 10200 H. The plgrnen'ts are extracted into aql.leuus acetone. The npllcal dem.lhr of
| : | the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.
PAHIPhenols (GC/MS - SIM) EPO7S(SIM) WATER In house: Referenced to USEPA SW 846 - 82700 Sample extracts are analysed by Capillary GC/MS in SIM Mode
and quantification is by companson against an established 5 point calibration curve, This method is compliant
with NEPM (2013) Schedule B(3)
] sthods Method Descriptions e :
TENTP Dlgeshnn EKO61/EKDET | WATER In house: Referenced to APHA 4500 Morg - D; APHA 4500 F - H. This method is compliant with NEPM (2013)
| | | Schedule B{3)
Separatory Funnel Extraction of Liquids ORG14 | WATER In house: Referenced to USEPA SW 845 - 35108 100 mL to 1L of sample is transferred to a separatory funnel
and serially extracted three times using DCM for each extract, The resultant extracts are combined, dehydrated
and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) . ALS default excludes
sediment which may be resident in the container.
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CHAIN OF CUSTODY

ALS Laboratory: please tick -3

JGLADSTONE 48 Callsmondan Drive Gladsiene DLl 4680
Fh §7 4578 044 £ gladsionegiiaisalobal com

QADELAIDE 3r Borma Road Pooraka BA 5085
Ph: 08 2162 5130 £: adelaide@alsglobal com

CHBRIBBANE 2 Byih Steet Stafiord JLD 4063
Ph: 07 8243 7222 E: samples.crisbanealsgiobel om

TOECREY 78 Hareour Woad Mackay QLT 475
Ph; 07 4944 0177 E: mackay@alsglobal com

LIMELBOURNE 24 Wasiall Roatt Springvala VIC 3171

(Ph 03 BS49 9500 F: samples melhourne@halsglebal com
QWUOCEE 129 Sydney Road Mudgee BB 2850
Ph: 0283726735 £ mudgee, mail@alsglobat.com

ONEWCASTLE /585 Mat
Ph: 02 4014 2500 E: samp
CINCAWRA 4412 Geary Plac
Ph 32 4423 2583 E: nowrs
CIRLRTH 10 Hod Way Me
Phi 35 G200 7888 £: sam;

CLIENT: Eco Logical Australia

OFFICE: Brisbane

TURNAROQUND REQUIREMENTS :

{Standard TAT may be longer for some tests
&.g.. Uitra Trace Organics

PROJECT: Inland Rail - Border to Gowrie EIS

PROJECT NO

10558

B Standard TAT (List due date):

[0 Non Standard or urgent TAT (List dug date):

ALS QUOTE NO.: BNA142/18 V2

COC SEQUENCE

QRDER NUMBER:

PURCHASE ORDER NOQ.;

COUNTRY OF ORIGIN: Australia

PROJECT MANAGER: Miles Yeates

CONTACT PH; 0467 738 954

SAMPLER: David Moore and Emma Blackiock

SAMPLER MOBILE:

COC Emailed to ALS?{ YES [ NO)

EDD FORMAT (or defaulf):

Email Reports to (wili default to PM if no other addresses are listed): milesy@eccaus.com.au

Emall Invoice to {will default to PM if no other addresses aré listed): milesy@ecoaus.com.au

RELINGUISHED BY:

!\)M‘!

DATE/TIME:
Ih-58

14lz{2019

&N

RECEIVED BY:

Liom €

DATE/TIME:

Environmental Division

Brisbane
Work Order Reference

EB1903762

i

Tetephons ¢ + 61 73248 7222

[P R =R N1} =

Rozd Smitvicid NSV 2164
yirey@alsglobel com
Court Banle OLD 4818
rersnmentslfalsgiobal com

sh Black Drive. Mth Wollangong NEW 2500
Waleniobal com

Y (Circle)
Yas .- Ne N
- \7
pon L Mo’ A
rceipt: C B
RECEIVED BY:
DATETIME:

COMMEN’I_‘S{SPECIAL HANDLINGISTORAGE OR DISPOSAL:

650 lalz/y

2 = Zine Acatate Preserved Botlle, E = EDTA Praserved Botties; ST = Starile Botlle; ASS = Plastic Bay for Acid
LT e

SAMPLE DETALLS © ANALYSIS REQUIRED Including SUITES {NB. Suite Codes must be fisted to aliract suite price)
ALS USE ONLY MATRIX: Solid(S) Watertw) CONTAINER INFORMATION Additional information
. Vehere Metats are required. gpecify Total (unﬁne(ed noltie required) or Dissotvad (field fitierad bottie required).
»” . Al metals samples are field filtered.
z 3 2 & A 5
= -] ® sy & v G e © =
8 £ H LR Z5 -4 2.8 © = Frozen Ch!orgphyn a filter paper samples
3 2 S 5% 2 5 23 i & - = are included in this wotk order. Fitter
5 5 ° Z z E4c2 T z paper is 47mm GFF ~0.7 micron. Filtered
LAB ID SAMPLE iD DATE /TIME MATRIX T raior o cotaa btow) sots| © 2 3 22| 2 |3 icd | & S%  |volume is noted below and on jar. Fiter
a. z E37) k] cR3IP 8 > 8Ny = 52 paper was foil wrapped and kept frozen
Q] o] K Ee80 2 EEERR %
i & -k K zer ¢ ) 2@l g My G g |atminus 17°C up to delivery.
o & B g o8 R-EE:) o [P - Pt
S0 ] T8 (®ERS e ‘ngg =2 g g
<2 <8 E & e E=SR N YES§ g2 -
uw s Ih] z0 z2dZx ] TECaA nik: W
‘ Site 2 11{2/19 - 12 noon w - 5 X X X X X X X X Chi a volume filtered: 500 mi
! Bite 2R 11/2119 - 12 noon w 5 X X X X X X X X Cht a volume filtered: 500 mL
"2 Bite 23 12/02/201% - 7 am W 5 X X X X X X X X Chl a volume filtered: 1.000 mb
t‘__ Site 18 12/02/2019 -7 am w 5 X X X X X X X ' X i a volume filtered: 700 mi
S’ Site 7 12102{2019 - 7 am w 5 X X X X X X X X Chi a volume fittered: 600 mL
b Site 6 1210212018 -7 am w 5 X X X X X X X X Chil 8 volume filtered: 500 mb.
"} Site 3 12/02/2019 - 7 am w 5 X X X X X X X X Chl a volume filfered: 500 mlL
% Site 14 13102/2018 - 7 am w g X X X X X X X X Chl a valume filtered: 260 mL
QA Bite 27 130272019 -7 am W 5 X X X X X X X X Chi a volume filtered: 100 mi.
\ I Site 16 1302/2019 - 7 am w 5 X X X X X X X X Chl a volume filtered: 50 mil.
\\ Site 24 1340212019 - 7 am W § X X X X X X X X Chi a volume filtered: 250 mL
\’L Site 11 1310272019 -7 am w § X X X X X X X X Chla volume fittered: 250 mL
\3 Site 28 13/02/2013 - 7 am w 5 X % x x X X X X Chl a volume filtered: 106 mlL
\\‘X Site 30 14/02/2019 « 7 am w E] X X X X X X X X Chl 3 volume filtered: 210 mL
1 a Site 32 140272019 - 7 am w - 5 X X X X X X X X Chi & volume fitered: 150 mi
\ é Site 39 14/02/2019 -7 am w 5 x X X X X X X X Chl a volume fittered: 350 mL
\’1 Site 42 14/02/2018 « 7 am w 5 X X X X X X X X Chl a volume fitered: 1.000 mL
\g pup 120212019 - 7 am w ] X X X X X X X 2 extra amber bottles QA/QC
1O FB 120212019 - 7 am w 4 X X X X X X X
TOTAL a5
Water Container Codes: P = Unpraservad Plastic; N = Nitric Preserved Plastic. ORC = Nitric Presarved ORC. SH = Sodium Hydroxide/Cd Preserved; S = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreserved; AP - Airfreight Unpreserved Plastic

Y = VOA Vial HC| Preserved; VB = VOA Vial Sodium Bisulphate Preserved; VS = VOA Vial Suifuric Proserved; AV = Airfroight Unpreserved Vial SG = Sulfuric Preserved Amber Glass, H = HCI preserved Plastic; HS = HCI preserved Speciation buttle; SP = Sulfuric Preserved Plastic; F = Formaldehyde Preserved Glass;

Soils; B = Unpraserved Bag: L1 = Lugols lodine Presetved Botties; STT = Sterile Sodium Thiosulfate Preserved Bottles.
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CERTIFICATE OF ANALYSIS
Work Order . EB1903762 Page S 10f15
Client . ECO LOGICAL AUSTRALIA PTY LTD Laboratary : Environmental Division Brisbane
Contact : MILES YEATES Contact : Customer Services EB
Address L PO BOX 1422 Addrass : 2 Byth Street Stafford QLD Australia 4053
FORTITUDE VALLEY QLD 4006
Telephone : +51 02 8536 8657 Telephone D #G1-T-3243 7222
Projoct - 10558 Inland Rail - Border to Gowie EIS Date Samples Received - 14-Feb-2019 16:50 SO
Order number ; Date Analysis Commenced - {4-Feb-2019 o "-n_"_\-:}_/"‘_".o{_ A
€-0-C number i Issue Date . 21-Feb-2019 1717 S TE NATA
Sampler  DAVID MOORE AND EMMA BLACKLOCK M
Site : A e
- ,F'/"_"‘\‘ k- v
Quete number - BN/M42118 V2 e Acerkation o, K25
No. of samples recaived - 19 Aoreinain o sl are Wit
Mo. of samples analysed 19 BV T AR Rty

This report supersedes any previous report{s) with this reference. Results apply to the sample(s) as submitied. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information;
® General Comments
® Analytical Results
& Surrogate Control Limits
Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QAQC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signafones

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatones Position Accreditation Category

Diana Mesa AC Organic Chemist Brisbane Organics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist WE Water Lab Brisbane, Stafford, QLD

Minh Wills AC Organic Chemist Brisbane Organics, Stafford, QLD

RIGHT SOLUTIONS | RIGHT PARTNER
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Work Order : EB1803762
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS

General Comments

The analytical procedures wsed by the Envirenmental Diision have been developed from established imternationally mcognized procedures such as those published by the USEPA, APHA, AS and MEPM. In house
developed procedures are employed in the absence of decumented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

VWhere a reported less than (<) result is higher than the LOR, this may be due to pimary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference_

When sampling ime information is not provided by the client, sampling dates are shown without a time componant. In these instances, the time component has been assumed by the laboratory for processing
PUTPOSes.

Where a result is required to meet compliance limits the associated uncertainty must be considerad. Refer to the ALS Contact for details.

Kay : CAS Number = CAS registry number from database maintained by Chemical Abstracts Sendices. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
* = This result is computed from individual analyte detections at or above the level of reporting
& = ALS is not NATA accredited for these tests,
~ = |ndicates an estimated value,

& EPO7S(SIM): Sample EB1903762-018 (DUP) shows poor matrix spike recovery due 1o matrix interforence. Insufficiont sample for re-extraction and re-analysis.
Benzo{a)pyrena Toxicity Equivalent Quotient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to Benzo(a)pyrene. TEF values
ara provided in brackets as follows: Benz{ajanthracena (0.1), Chrysana (0.01), Banzo(b+]) & Benzo(kjflucranthena (0.1), Benzo(a)pyrene (1.0), Indena(1.2.3.cd)jpyrensa (0.1), Dibenz(a.hjanthracene (1.0),
Benzo(g.h.ijperylena (0.01). Less than LOR results for 'TEQ Zero' are treated as zero.

®  Sodium Adsocrption Ratio (where reported). Where results for Ma, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Na relative to the assumption that <LOR = zero concemtration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration,
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Wark Order EB1803762
Chent ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Bordar to Gowie EIS ALS
Analytical Results
Sub-Matric: FILTER Chent sample ID Site 2 Site 2R Site 23 Site 18 Site T
{Matrix: WATER)
Chavt samphing dale / e 11-Fab-2019 12:00 11-Fab-2019 12:00 12-Feb-2019 0700 12-Feb-20n9 0700 12-Feb-2019 0700
Compound CAS Numbey LOR Linit EE1303TE2-001 EB1903762-002 EB1903T62-003 EB1903TE2-004 EB19303TE2-005
Result Riesul Resuft Resul Result

EPO08: Chlorophyll a & Pheophytin a

Chiorophyll a - 1 mgm® 2 2

Volume = 0.01 L
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Work Crder . EB1903762
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: FILTER Chent sample 10 Site & Site 3 Site 14 Site 27 Site 16
{Matrix: WATER)
Chievet sampling cate / e 12-Fab-2019 0700 12-Feb-2019 0700 13-Feb-2019 07.00 13-Feb-2019 0700 13-Feb-2019 0T:00
Compound CAS Number | LOR Ltnit EB1303762-008 EB1903762-007 EE1303762-008 EB1303762-009 EB1303762-010
Result Resul Resul Resul Result

EPO08: Chlorophyll a & Pheophytin a

Chiorophyil a e 1 mgm® & 12 ] 63 B4

Volurme —| 00 L 5 5 25 A 05
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Work Crder . EB1903762
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: FILTER Chent sample ID Site 24 Site 11 Site 28 Site 30 Site 32
{Matrix: WATER)
Chievet sampling cate / e 13-Fab-2019 0700 13-Fab-2019 0700 13-Feb-2019 07.00 14-Feb-2019 0700 14-Feb-2019 07:.00
Compound CAS Number | LOR Linit EB1903762-011 EE1903762-012 EB1903762-013 EB1903762-014 EB1903762-015
Result Resul Resul Resul Resul

EPO08: Chlorophyll a & Pheophytin a !

Chiorophyll a —] mg/m? ) 23 56 50 80

Volume —| 001 L 25 35 A 2 .5
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Work Crder - EB1803762
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Border to Gowia EIS
Analytical Results
Sub-Matrix: FILTER Chent sample |10 Site 39 Site 42 — = —
{Matrix: WATER)
Chient sampling date / e 14-Fab-201907:00 14-Fab-2019 0700 - - s
Compound CAS Numbey | LOR Linit EB1903TE2-018 EB1303782-017 emama — B
Result Resul - - —-
EPO08: Chlorophyll a & Pheophytin a I
Chicrephyil a P 1 mg/m* 12 3 _— _— —_—
Valume —| oM L 35 1 - = —
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Werk Order . EBt190aTER
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 2 Site 2R Site 23 Site 18 Site T
{Matrix: WATER)
Chient sampling date / e 11-Feb-201912:00 11-Fab-2019 12:00 12-Feb-2019 0700 12-Feb-2019 Q700 12-Feb-2019 07:00
Compound CAS Number LoR Linit EB1203TE2-001 EB1303762-002 EB1203T62-003 EB1203T62-004 EB1903T62-005
Result Resull Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator
Electrical Conductivity @ 25'C —m-z_-z_ 288 338 as0
EADZOEC: Salinity _Z
EA025: Total Suspended Solids dried at 104 £ 2°C
ﬂ_““ : 0 2
EADGS: Total Hardness as CaCO3 . _
——““ % = ®
ED0%3F: Dissolved Major Cations
Calcium T440-70-2 1 mg/L 13 13 23 8 v
mg'lL g T 11
mg/L 0.003 0.002 0.002
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001
Chromium 7440.47-3| 0001 mglL =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mg/L <0.001 <0.001 <0001 <0.001 0.001
Mickel 7440-02-0) 0.0 mg/lL <0.001 <0.001 0.001 =0.001 =0.001
Lead 7439.497-1 | 000 mgL =0.01 =0.001 <0.001 <0.001 =<0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 =0.005
EGDEEF: Dissolved Mercury by FIMS :
_ Mercury 7439976 00001 | mgl | <00001 <0.0001 <0.0001 <0.0001
EKO055G: Ammonia as N by Discrete Analyser
mmﬂ-_mr__ 003 003 008
EKO57G: Nitrite as N by Discrete Analyser
CwieasN  1aores0| 001 | mgL | <001 | <01 | <00 001 001
EKO058G: Nitrate as N by Discrete Analyser : )
Nitate as N argrsss| 001 | mol | om | o | <00 <001 0.03
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser :.
NiteoNtrateasN . 001 | moL | o7 | o | <o 001 003
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser X
Organic Nitrogen as N —] ot | m | o5 | o5 | 14 12 10
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser g L
" TowlKjeldahiNtogenasN | 01 | moL | 06 | o8 | 14 12 10

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1803762
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample ID Site 2 Site 2R Site 23 Site 18 Site 7
{Matrix: WATER)
Chent sampling date / tme 11-Feb-201912:00 11-Fab-2019 12:00 12-Feb-2019 0700 12-Feb-2019 Q700 12-Feb-2019 07:00
Compound CAS Number LoR Uit EB1303TEZ-001 EB1303762-002 EB1903TE2-003 EB1903TE2-004 EB19303TE2-005
Result Riesul Resuft Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued s
TTowiNwogenash .| 0 | mL | os | o0& | 14 | 12 [ 19
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
m-m‘-_m—-n— | | 004
EKI gactive Phosphorus as P by discrete analyser
m—“-n— 002 [ <o oo
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalense 51-20-3 1.0 Mgl =1.0 <1.0 <1.0 =1.0 =1.0
Acenaphthylens 208-96-5 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthene 83-32.9 1.0 gl <1.0 <1.0 =1.0 <1.0 =1.0
Fluoremne B5-T3-7 1.0 Hgll =10 <10 21.0 =1.0 21.0
Phenanthrene 8508 1.0 pg'L <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene 120-12-T 1.0 Hg'L <10 <1.0 <10 <1.0 <1.0
Fluoranthene 206-44-0 1.0 HgL =10 <1.0 =10 =1.0 =1.0
Pyrens 129.00.0/ 1.0 Mgl <10 =10 =1.0 <1.0 =1.0
Benz{ajanthracens 56-55-3 1.0 Ho'l <1.0 =1.0 =1.0 =1.0 =1.0
Chrysene 21801-9 1.0 HglL <1.0 <1.0 =10 =10 <10
Benzo(b+|flusranthens 205992 205-82-3| 1.0 118 <10 <10 =10 <10 =1.0
Benzolk fluoranthene 207-08-9 1.0 [T-1U 8 <1.0 <1.0 <1.0 1.0 <1.0
Benzola)pyrene 50328 05 Hgll 05 =05 =05 =05 =05
Indeno]{1.2.3.cd)pyrens 183-30-5 1.0 pall <10 <1.0 <10 <1.0 <10
Dibenz{a. hjanthracens 53-70-3 1.0 [T-1 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.ijperylens 161-24-2 1.0 Mgl <10 <1.0 <10 =10 <1.0
* Sum of polycyclic aromatic hydrocarbons — 0.5 Hg'L <0.5 <0.5 <05 0.5 <0.5
* Benzo{a)pyrene TEQ (zero) Hgl =05 =05 <0.5
EPO75(SIM)S: Phenolic Compound Surrogates ]
Phenol-de 1327583 1.0 % 248 7.3 19.7 325 234
2-Chlorophenol-D4 S3851-T3-6 1.0 % 634 69.0 55.3 BDA 61.0
2.4 &-Tribromophenol 11870-6| 1.0 %, 454 487 438 BT 434
EPOTS{SIM)T: PAH Surrogates _ )
2-Fluorobiphenyl 321508 1.0 % 725 79.8 74.9 865 770
Anthracene-d10 iTig.0e8| 1.0 % T7.0 B5.3 535 655 538
4-Terphenyl-d14 1718510, 1.0 % 8.0 85.3 53.7 BE.4 648
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Werk Order . EBt190aTER
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 8 Site 3 Site 14 Site 27 Site 16
{Matrix: WATER)
Chient sampling date / e 12-Feb-201907:00 12-Feb-2019 0700 13-Feb-2019 0700 13-Feb-2019 Q700 13-Feb-2019 07:00
Compound CAS Number LoR Linit EB1203TE2-008 EB1303762-00T EB1203T62-008 EB1203T62-009 EB1903TE2-010
Result Resull Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator
Eiecirical Conductivity @ 25°C _m—— 338 s4s ss
EADZODEC: Salinity
016 0.26 0.33
ded Solids dried at 104 £ 2°C
39 T4 1m0
EADGS: Total Hardness as CaCO3 .
ToialHardnessasCac0s  —| 1 | mL | & o 195 12
ED033F: Dissolved Major Cations
Calcium T440-70-2 1 mg/L 16 15 1] a7 25
mglL i2 26 i2
mg/L 0.002 0.002 0.003
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001
Chromium 7440.47-3| 0001 mglL =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mg/L <0.001 <0.001 =0.001 <0.001 0.002
Nickel 7440.02.0| 000 mg/L <0.001 <0.001 «<0.001 o007 0.002
Lead 7439.497-1 | 000 mgL =0.01 =0.001 <0.001 <0.001 =<0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 =0.005
EGDEEF: Dissolved Mercury by FIMS :
| Mercuy 7433976/ 00001 | mgl | <00001 | <0.0001 <0.0001 <0.0001
EKO055G: Ammonia as N by Discrete Analyser
IEEII-E‘J.'--_-E_ 008 008 o0
EKO57G: Nitrite as N by Discrete Analyser
NumeasN aeres0l 001 | _moL | w0t [ <00 | <0 001 001
EKO058G: Nitrate as N by Discrete Analyser _
Nitate as N rorsss| 001 | mpL | w01 | w0 | o 001 0.02
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser v
m—-n_ <001 001 002
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser N
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser ,
m——-m— 16 22 42

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1803762
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample ID Site § Site 3 Site 14 Site 27 Site 16
{Matrix: WATER)
Chent sampling date / tme 12-Feb-201907:00 12-Fab-2019 0700 13-Feb-2019 0700 13-Feb-2019 Q700 13-Feb-2019 07:00
Compound CAS Number LoR Uit EB1303TEZ-006 EB1303762-00T EB1903T62-008 EB1903TE2-009 EB1903TE2-010
Result Riesul Resuft Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued .
TTowiNwogenash .| 0 | mL | 12 | 1o | 18 | 22 [ 4z
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
m-m‘-_m—-a_ oor | 028 | ot
EKI gactive Phosphorus as P by discrete analyser
m—“-ﬁ— <001 [ <o oo
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalense 51-20-3 1.0 Mgl =1.0 <1.0 <1.0 =1.0 =1.0
Acenaphthylens 208-96-5 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthene 83-32.9 1.0 gl <1.0 <1.0 =1.0 <1.0 =1.0
Fluoremne B5-T3-7 1.0 Hgll =10 <10 21.0 =1.0 21.0
Phenanthrene 8508 1.0 pg'L <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene 120-12-T 1.0 Hg'L <10 <1.0 <10 <1.0 <1.0
Fluoranthene 206-44-0 1.0 HgL =10 <1.0 =10 =1.0 =1.0
Pyrens 129.00.0/ 1.0 Mgl <10 =10 =1.0 <1.0 =1.0
Benz{ajanthracens 56-55-3 1.0 Ho'l <1.0 =1.0 =1.0 =1.0 =1.0
Chrysene 21801-9 1.0 HglL <1.0 <1.0 =10 =10 <10
Benzo(b+|flusranthens 205992 205-82-3| 1.0 118 <10 <10 =10 <10 =1.0
Benzolk fluoranthene 207-08-9 1.0 [T-1U 8 <1.0 <1.0 <1.0 1.0 <1.0
Benzola)pyrene 50328 05 Hgll 05 =05 =05 =05 =05
Indeno]{1.2.3.cd)pyrens 183-30-5 1.0 pall <10 <1.0 <10 <1.0 <10
Dibenz{a. hjanthracens 53-70-3 1.0 [T-1 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.ijperylens 161-24-2 1.0 Mgl <10 <1.0 <10 =10 <1.0
* Sum of polycyclic aromatic hydrocarbons — 0.5 Hg'L <0.5 <0.5 <05 0.5 <0.5
* Benzo{a)pyrene TEQ (zero) Hgl =05 =05 <0.5
EPO75(SIM)S: Phenolic Compound Surrogates ..
Phenol-de 1327583 1.0 % 245 286 274 237 251
2-Chlorophenol-D4 S3851-T3-6 1.0 % 62.8 BO.T B1.4 EB.5 58.9
2.4 &-Tribromophenol 11870-6| 1.0 %, 386 353 330 318 426
EPOTS{SIM)T: PAH Surrogates _ i |
2-Fluorobiphenyl 321508 1.0 % T4 T4.0 81.7 5.7 765
Anthracene-d10 iTig.0e8| 1.0 % 551 508 578 £3.3 B4 4
4-Terphenyl-d14 1718510, 1.0 % 582 §2.2 59.0 63.5 543
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Werk Order . EB190aTER
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 24 Site 11 Site 28 Site 30 Site 32
{Matrix: WATER)
Chient sampling date / e 13-Feb-201907:00 13-Fab-2019 0700 13-Feb-2019 0700 14-Feb-2019 Q700 14-Feb-2019 0T:00
Compound CAS Number LoR Linit EB120aTE2-011 EB1303762-012 EB1203T62-013 EB1203T62-014 EB1903TE2-015
Result Resull Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator
Eiecirical Conductivity @ 25°C _-EE--E__ 67 | a0 [ o4
EADZODEC: Salinity N
0.27 | 018 | 0.30
ded Solids dried at 104 £ 2°C
73 | 35 | 95
EADGS: Total Hardness as CaCO3 e .
TotalHarinessasCacO3 1 | mgL | & 186 [ 128 [ 204
ED033F: Dissolved Major Cations
Calcium T440-70-2 1 mg/L 13 12 26 5 ar
mg'lL 22 18 Fx)
mg/L 0.008 0.001 0.003
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001
Chromium 7440.47-3| 0001 mglL =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mg/L 0.001 <0.001 0.002 <0.001 <0.001
Nickel 7440.02.0| 000 mg/L 0,006 <0.001 0.012 0003 0.011
Lead 7439.497-1 | 000 mgL =0.01 =0.001 <0.001 <0.001 =<0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 =0.005
EGDEEF: Dissolved Mercury by FIMS .
Cwecuy a7 00001 | moL | 0000 <0.0001 <0001 [ oom
EKO055G: Ammonia as N by Discrete Analyser
IEEII-E‘J.'--_-E_ oo [ o T om
EKO57G: Nitrite as N by Discrete Analyser
Cwumeasn  aeresol 001 | moL | 001 | <00 | <o oo ]
EKO058G: Nitrate as N by Discrete Analyser _ ]
Nitate as N rorsss| 001 | mpL | w01 | w0 | o | <o [ <o
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser v
Cwitesuateas | 001 | _moL | <001 | <001 | <0 oo oo
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser _I
OmganicNirogenash 01 51 [ 14 | 37
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser )
m——“ 52 [ 15 | 38
EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1903762
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample |0 Site 24 Site 11 Site 28 Site 30 Site 32
{Matrix: WATER)
Chent sampling date / tme 13-Feb-201907:00 13-Fab-2019 0700 13-Feb-2019 0700 14-Feb-2019 Q700 14-Feb-2019 0T:00
Compound CAS Number LOR Uit EB1303TEZ-011 EB1303762-012 EB1903T62-013 EB1903TE2-014 EB1903TE2-018
Result Riesul Resuft Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued ]
TTowiNwogenash .| 0 | mL | 18 | 22 | 52 | 15 [ 38
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
mm“-:_ 043 | | 043
EKI gactive Phosphorus as P by discrete analyser
m—-m_-iﬂ— 002 [ <o I
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalense 51-20-3 1.0 Mgl =1.0 <1.0 <1.0 =1.0 =1.0
Acenaphthylens 208-96-5 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthene 83-32.9 1.0 gl <1.0 <1.0 =1.0 <1.0 =1.0
Fluoremne B5-T3-7 1.0 Hgll =10 <10 21.0 =1.0 21.0
Phenanthrene 8508 1.0 pg'L <1.0 <1.0 <1.0 <1.0 <1.0
Anthracene 120-12-T 1.0 Hg'L <10 <1.0 <10 <1.0 <1.0
Fluoranthene 206-44-0 1.0 HgL =10 <1.0 =10 =1.0 =1.0
Pyrens 129.00.0/ 1.0 Mgl <10 =10 =1.0 <1.0 =1.0
Benz{ajanthracens 56-55-3 1.0 Ho'l <1.0 =1.0 =1.0 =1.0 =1.0
Chrysene 21801-9 1.0 HglL <1.0 <1.0 =10 =10 <10
Benzo(b+|flusranthens 205992 205-82-3| 1.0 118 <10 <10 =10 <10 =1.0
Benzolk fluoranthene 207-08-9 1.0 [T-1U 8 <1.0 <1.0 <1.0 1.0 <1.0
Benzola)pyrene 50328 05 Hgll 05 =05 =05 =05 =05
Indeno]{1.2.3.cd)pyrens 183-30-5 1.0 pall <10 <1.0 <10 <1.0 <10
Dibenz{a. hjanthracens 53-70-3 1.0 [T-1 <1.0 <1.0 <1.0 <1.0 <1.0
Benzo(g.h.ijperylens 161-24-2 1.0 Mgl <10 <1.0 <10 =10 <1.0
* Sum of polycyclic aromatic hydrocarbons — 0.5 Hg'L <0.5 <0.5 <05 0.5 <0.5
* Benzo{a)pyrene TEQ (zero) Hgl =05 =05 <0.5
EPO75(SIM)S: Phenolic Compound Surrogates N
Phenol-de 1327583 1.0 % 269 257 218 19.8 254
2-Chlorophenol-D4 S3851-T3-6 1.0 % BE.T BE.T 38.5 430 B3.0
2.4 &-Tribromophenol 11870-6| 1.0 %, 430 BO.6 158 238 482
EPOTS{SIM)T: PAH Surrogates _ _
2-Fluorobiphenyl 321508 1.0 % 79.3 79.1 69.8 69.7 75.2
Anthracene-d10 iTig.0e8| 1.0 % 566 B4.1 456 491 527
4-Terphenyl-d14 1718510, 10 % E5.0 54,1 458 48.0 622
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Werk Order . EB190aTE2
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project : 104558 Inland Rail - Border to Gowia EIS
Analytical Results
Sub-Matric: WATER Chent sample ID Site 39 Site 42 Dup B
{Matrix: WATER)
Chient sampling date / e 14-Fab-201907:00 14-Fab-2019 0700 12-Feb-2019 0700 12-Feb-2019 Q700
Compound CAS Number LoR Linit EB120aTEZ-0NE EB1303762-01T EB1203T62-018 EB1203T62-012
Result Resull Resuft Resul
EAD10P: Conductivity by PC Titrator
Electrical Conductivity @ 26°C —m——n_ a4 1
EADZOEC: Salinity _Z
CSanty 00 | gig | 14 | om | o <001
EA025: Total Suspended Solids dried at 104 £ 2°C
CSuspendedsolasiss) | s | mt | % | s | 14 s
EADGS: Total Hardness as CaCO3
-_-:_-E_ o &
ED0%3F: Dissolved Major Cations
Calcium 7440-70-2 1 mg'L 42 43 18 <1
mgL 10 =1
mg'L 0.002 <0.0014
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =000001
Chromium 7440.47-3| 0001 mg'L =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mag'L 0.001 <0.001 =0.001 <0001
Mickel 7440-02-0) 0.0 mg/lL 0.008 0.002 =0.001 =0.001
Lead 7439.497-1 | 000 mg/L =0.01 =0.001 <0.001 =0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005
EGDEEF: Dissolved Mercury by FIMS :
_ Mercury 7439976 00001 | mgl | <00001 <0.0001 <0.0001
EKO055G: Ammonia as N by Discrete Analyser
mmﬂ-__-m_ 008 001
EKO57G: Nitrite as N by Discrete Analyser
CwieasN  1aores0l 001 | mgL <001 | o2 | <00 001
EKO058G: Nitrate as N by Discrete Analyser : )
Nivate as N largrsss| 001 | mol | <001 | oe | <00 <001
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser :.
NiteoNtraeasN . 001 | moL | <0l | om | <o 001
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser X
Corganichiwogenash | of | meL | 08 | o3 | 09 01
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser g
TowalKjedahiNtrogenasN | 01 | mlL | 10 | osa | 1o 1

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1803762
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 39 Site 42 oup FB
{Matrix: WATER)
Chent sampling date / tme 14-Fab-201907:00 14-Fab-2019 0700 12-Feb-2019 0700 12-Feb-2019 Q700
Compound CAS Numbey  LOR Linit EB1903TEZ-NE EB1903782-01T EB1203T62-018 EB1903T62-019
Result Resul Result Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued ]
TTowiNwogenash .| 0 | mL | 10 | 1| 10 <01
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
m-m‘-_-_ 008 001
EKI gactive Phosphorus as P by discrete analyser
IEI_“‘_ <001 el
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalene o-20-3] 10 pgll 1.0 =10 =10 <10
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10
Acenaphthene 83329 10 HEL 1.0 <10 1.0 1.0
Fluorene 85.73-7| 10 HglL =1.0 =10 =10 =10
Phenanthrene 8508 1.0 pg'L <1.0 <1.0 <1.0 <1.0
Anthracene 120-12-T 1.0 Hg'L <10 <1.0 <10 <1.0
Fluoranthene 206-44-0 1.0 HgL =10 <1.0 =10 =1.0
Pyrene 129-00-0 1.0 Mgl <1.0 <1.0 <1.0 =1.0
Benz{ajanthracens 56-55-3 1.0 Ho'l <1.0 =1.0 =1.0 =1.0
Chrysene 21801-9 1.0 HglL <1.0 <1.0 =10 =10
Benzo(b+|flusranthens 205992 205-82-3| 1.0 118 <10 <10 =10 =1.0
Benzolk fluoranthene 207-08-9 1.0 [T-1U 8 <1.0 <1.0 <1.0 1.0
Benzola)pyrene 50328 05 Hgll 05 =05 =05 =05
Indeno]1.2.3.cdjpyre ne 183-30-5 1.0 gL <1.0 <1.0 <1.0 <1.0
Dibenz{a.hjanthracens 53-T0-3 1.0 118 <1.0 <10 <10 <10
Benzo(g.h.ijperylens 191-24-2 1.0 Mgl =10 <1.0 =10 <10
* Sum of polycyclic aromatic hydrocarbons — 0.5 Hg'L <0.5 <0.5 <05 =05
* Benzo{a)pyrene TEQ (zero) Hgl =05 =05
EPO75(SIM)S: Phenolic Compound Surrogates 0
Phenol-de 1327583 1.0 % Fak 254 26.8 286
2-Chlorophenol-D4 S3851-T3-6 1.0 % 471 57.4 s2.8 BB
2.4 6-Tribromophenol 118786 1.0 % Mns 40.5 554 Ty
EPOTS{SIM)T: PAH Surrogates N |
2-Fluorobiphenyl az1s08| 10 % £4.9 TE.5 74.3 74.8
Anthracene-d10 1715-08-8 1.0 % 445 52.1 50.4 B4 6
4-Terphenyl-d14 1718-51-0 1.0 % 455 54.7 527 103
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Work Order . EB1903762
Chent : ECO LOGICAL AUSTRALIA PTY LTD

Project 10558 Inland Rail - Border to Gowia EIS

Surrogate Control Limits

Sub-Matric: WATER Recovery Limits (%)

Phenol-ds 13127883 10 7
2-Chlorophenaol-04 83951-73-6 i) 130
2.4.6-Tribtromophenal 118-78-8 19 | 181
EPOTS(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-5 14 148 |
Anthracene-d10 1713-06-8 35 137
#-Terphenyl-d14 1718-51-0 6 154




Enuironmental

QA/QC Compliance Assessment to assist with Quality Review

Waork Order -:EB1903762

Client :ECO LOGICAL AUSTRALIA PTY LTD
Contact : MILES YEATES

Project : 10558 Inland Rail - Border to Gowie EIS
Site !

Sampler : DAVID MOORE AND EMMA BLACKLOCK
Order numbser s

Page 1of13

Laboratory : Ervironmental Division Brisbane
Telephona (HB1-7-3243 V222

Date Samples Received :14-Feb-2019

Issue Date - 21-Feb-2019

He. of samples recelved =19

Mo, of samples analysed 19

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
is designed to assist internal expert and external Auditor review. Many components of this

reporting highlights any non-conformances, facilitates faster and more accurate data validation and
report contribute to the overall DGO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report.

MO Method Blank value outliers occur,

NO Duplicate outliers occur.

MO Laboratory Control outliers occur.

Matrix Spike outliers exist - please see following pages for full details.
For all regular sample matrices, NO surregate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
® Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quaﬁty Control Samp.\‘es
® Quality Control Sample Frequency OQutliers exist - please see following pages for full details.

RIGHT SOLUTIONS

RIGHT PARTNER
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Work Crder EB1803762
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project 10558 Inland Rail - Border to Gowie EIS ALS

Outliers : Quality Control Samples
Duplicales, Method Blanks, Laboratory Control Samples and Matnix Spikes

Matrix: WATER

d Group MName

Comment

Matrix Spike (M5) Recoveries

EPOTS(SIM)B: Polynuclear Aromatic Hydrocarbons EB1303762-8 ouP Pyrens 128000 61.8% Recovery less than lower data quality
objective
Outliers : Analysis Holding Time Compliance
Matrix: WATER
Container J Client Sampés 10(s) Dale extrached | Due for ext Days Date anaksed Dwe for analysis Days

OVEraLe averdue

EKOSTG: Nitrite as N by Discrete Analyser
Clear Plastic Bodtle - Natural
Sita 2, Sfte 2R - —— 14-Feb-2019 13-Feb-2019 1

EKOT1G: Reactive Phosphorus as P by discrele analyser
Clear Plastic Bottle - Natural
Site 2, She 2R - ——— - 14-Feb-2015 13-Feb-20158 1

Outliers : Frequency of Quality Control Samples
Matrix: WATER

Cualty Controd Sampls Type

Court Feate (%) Chuality Control Specification

Method [ i ey Actual Expachad

Laboratory Duplicates (DUF)
PAHPhanoks (GC/MS - SIM) 1 35 2,88 10.00 MEPM 2013 B3 & ALS QC Standard

Maltrix Spikes (MS)

PAHPhenols (GC/MS - SIM) 1 35 2,88 5.00 MEPM 2013 B3 & ALS QC Standard

Analysis Holding Time Compliance

If samples are identified balow as having baen analysaed or extracted outside of recommended holding times, this should be taken info consideration when interpreting results

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding tmes (referencing USEPA 5W Bd456, APHA, AS and MEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein

Holding time for leachate mathods (e.g. TCLP) vary according to the analytes reported. Assessment compares the leach dale with the shortest anahte holding time for the equivalent sod method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantes a breach for all non-volatile parameters

Holding times for VOC in soifs wvary according te analytes of mterest. Vinyl Chloride and Styrene holding time is 7 days, others 1ddays. A recorded bréach does not guarantee a breach for all VOC analytes and
should be verified in case the reported broach i a false postive of Vinyl Chloride and Styrene are not Key anmalytes of inlerest'concem

Matnx: WATER Evaluation: x = Haoldimg time breach . « = Within I1n|-;;'|n5| B

N, =+ Dt Extraction / Preparabon Analysis

Container / Chent Sampke I0ys) Date exiracted | Duw for exfractio Evaluahion Dare analysod D for anatysis Evalualion
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Work Order . EB1903762
Client . ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Border to Gowie EIS ALS

Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.
r Sampie Date Extraction / Preparabon Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed | Duwe for analysis | Evalualon

BT

Mothod

EAD10P: Conductivity by PG Titrator

Clear Plastic Bottie - Natural (EAG10-P)

Site 2, Site IR 11-Feb-2019 - ! - __ = | WFbants | TiMard0id |
Clear Plastic Bottle - Natural (EAMO0-P) T
Site 23, SHe 18, 12Feb-2019 —_— — - 18-Feb-2015 12-Mar-2019 oy
Site 7, Sae B,
Site 3, DR,
FB
Clear Plastic Bottle - Matural (EAQ10-P)
Site 14, Site 27, 13-Feb-2019 —_— — e 18-Feb-2018 13-Mar-2018 v
Site 18, Sae 24,
 Site 11, She 28 )
Clear Plastic Bottie - Matural (EAM0-P)
Site 30, Sae 32, 14-Feb-2019 — — — 19-Feb-2018 14-Mar-2019 s
Site 39, Sae 42

EAQ025: Total Suspended Solids dried at 104 £ 2°C
Clear Plastic Bottle - Matural (EADZEH)

Site 2, Site 2R 11-Feb-2019 — - — 15-Feb-2019 | 18-Feb-2018 v
Glear Plastic Botthe - Natural (EAO25H)
Site 23, Site 18, 12Feb-2019 — - - 15-Feb-2019 | 19Feb-2019 v
Sita 7, Ste 6,
Site 3, DUP,
B
Clear Plastic Bottle - Natural (EAO25H)
Site 14, Site 27, 13-Feb-2019 — - - 15-Feb-2018 | 20-Feb-2018 v
Site 16, Site 24,
 Site 11, Site 28
Clear Plastic Botthe - Natural (EAO25H)
Site 30, Site 32, 14-Feb-2019 — - - 15-Feb-2018 | 21-Feb-2019 v

Site 39, Site 42
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Work Order . EB1903762

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed I D for analysis | Evalualon

Mothod

EAQ0GS: Total Hardness as CaCO3

Clear Plastic Bottie - Nitric Acid; Filtered (EDO33F)

Site 2, Site 2R 11-Feb-2019 - | - == | 1eFeb201% | tiMard0fQ |
Clear Plastic Bottle - Nitric Acid; Filtered (ED0OS3F) |
Site 23, She 18, 12-Feb-2019 —_ —— e 18-Feb-2015 12-Mar-2018 r
Site 7, Site 6,
Site 3, DUP,
FB -
Clear Plastic Bottle - Mitric Acid; Filtered (ED093F)
Sie 14, Site 27, 13-Feb-2018 — £ e 19-Feb-2019 13-Mar-2018 v
Site 18, Site 24,
- Site 11, Site 28 B
Clear Plastic Bottle - Mitric Acid; Filtered [EDOS3F)
Site 30, Site 32, 14-Feb-2019 — e - 19-Feb-2019 14-Mar-2018 o
Site 39, S 42

EDO0S3F: Dissolved Major Cations
Clear Plastic Botthe - Nitric Acid; Filtered (EDOS3F)

Site 2, Site 2R 11-Feb-2019 —_ .- — 19-Feb-2019 | 11-Mar-2019 v
Clear Plastic Botthe - Nitric Acid; Filtered (EDO33F)
Site 23, Site 18, 12-Feb-2019 - - —_ 19-Feb-2012 | 12-Mar-2019 o
Sita 7, Site 6,
Site 3, DuUP,
_FB
Clear Plastic Bottle - Nitric Acid; Filtered (EDOS3F)
Sita 14, Site 27, 13-Feb-2019 — - - 19-Feb2018  13-Mar-2019 o
Site 186, Sae 24,
 Site 11, Sde 28
Clear Plastic Botthe - Nitric Acid; Filtered (ED033F)
Site 30, Ste 32, 14-Feb-2019 — - - 19-Feb-2018 | 14Mar-2019 o

Site 39, Site 42




Fage :50f13

Work Order . EB1903762

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed I D for analysis | Evalualon

Mothod

EGO20F: Dissolved Metals by ICP-MS

Clear Plastic Bottle - Nitric Acld; Filtered (EGOZ0A-F)
Site 2, Site IR 11-Feb-2019 - | - = | 1aFeb2019 | 102008 |
Clear Plastic Bottle - Mitric Acid; Filtered (EGO20A-F) |
Site 23, She 18, 12-Feb-2019 —_ - - 19-Feb-2019 11-Aug-2019 r
Site 7, Site 6,
Site 3, DUP,
FB - -
Clear Plastic Bottle - Nitric Acid; Filtered (EGOZ0A-F)
Site 14, Site 27, 13-Feb-2019 — — — 18-Feb-2018 12-Aug-2019 ¥
Site 186, Site 24,
_ Site 11, Site 25 E
Clear Plastic Bottle - Mitric Acid; Filtered (EGO20A-F)
Site 30, Site 32, 14-Feb-2019 — —— —_ 18-Feb-2019 13-Aug-2019 o
Site 39, Site 42

{ 3F: Dissolved Mercury by FIMS
Clear Plastic Botthe - Nitric Acid; Filtered (EGDISF)

Site 2, Site 2R 11-Feb-2019 —_ .- — 19-Feb-2019 | 11-Mar-2019 v
Clear Plastic Botthe - Nitric Acid; Filtered (EGO35F)
Site 23, Site 18, 12-Feb-2019 - - —_ 19-Feb-2012 | 12-Mar-2019 o
Sita 7, Site 6,
Site 3, DuUP,
_FB
Clear Plastic Bottle - Nitric Acid; Filtered (EGO35F)
Sita 14, Site 27, 13-Feb-2019 — - - 19-Feb2018  13-Mar-2019 o
Site 186, Sae 24,
 Site 11, ) Sde 28
Clear Plastic Botthe - Nitric Acid; Filtered (EGO35F)
Site 30, Ste 32, 14-Feb-2019 — - - 19-Feb-2018 | 14Mar-2019 o

Site 39, Site 42
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Work Order . EB1903762

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Extraction / Preparation

Analysis

Container / Clignt Sample 10(3) Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation
EK055G: Ammonia as N by Discrete Analyser i
Clear Plastic Bottle - Sulfurle Acld (EKOEEG)
Site 2, Ste 2R 11-Feb-2019 - - - 16-Feb201s | tiMariMB |
Clear Plastic Bottle - Sulfurlc Acid (EKOSEG)
Site 23, SHe 18, 12Feb-2019 —_— - - 15-Feb-2015 12-Mar-2019 oy
Site 7, Site 6,
Site 3, DUP,
FB
Clear Plastic Bottle - Sulfuric Acid (EKDE6G)
Site 14, Site 27, 13-Feb-2019 —_— — — 16-Feb-2018 13-Mar-2018 ¥
Site 16, Site 24,
s, Ste28
Clear Plastic Bottle - Sulfuric Acid (EK055G)
Site 30, Site 32, 14-Feb-2013 — e e 16-Feb-2018 14-Mar-2019 o
Site 39, Site 42
EHOSTG: Mitrite as N by Discrete Analyser
Clear Plastic Bottle - Natural (EKO57G)
Sita 2, Site 2R 11Feb-2019 — e w— 14-Feb-2019 13-Feb-2019 ®
Clear Plastic Bottle - Natural (EKQSTG)
Site 23, Site 18, 12Feb-2019 — e - 14-Feb-2019 14-Feb-2010
Sita 7, Site 6,
Site 3, DuUP,
f8
Clear Plastic Bottle - Natural (EKO05TG)
Site 14, Ste 27, 13-Feb-2019 — — — 14-Feb2018  15Feb-2019 v
Site 186, Site 24,
 site 11, Sae 28
Clear Plastic Botthe = Natural (EKOETG)
Sife 30, Site 32, 14-Feb-2019 — e e 14-Feb-2019 16-Feb-2019 e
Site 39, Site 42
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Work Order . EB1903762

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed I D for analysis | Evalualon

Mothod

EKOS5G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser
Clear Plastic Bottle - Sulfurle Acid (EKDE8G)

Site 2, Sie 2R 1Feba0td = - == | 16Febauly | thMandoil | v
Clear Plastic Bottle - Sulfuric Acld (EKDE3G) '
Site 23, SHe 18, 12Feb-2019 —_— - - 15-Feb-2015 12-Mar-2019 oy
Site 7, Site B,
Site 3, DR,
FB
Clear Plastic Bottle - Sulfuric Acid (EKDE3G)
Site 14, Sle 27, 13-Feb-2019 —_— — — 16-Feb-2018 13-Mar-2015 ¥
Site 18, Sae 24,
__Sie 11, Site 28 _
Clear Plastic Bottle - Sulfuric Acid (EK0ESG)
Site 30, SRe 32, 14-Feb-2013 — — — 156-Feb-2018 14-Mar-2019 s
Site 39, Sae 42
EH061G: Total Kjeldahl Mitrogen By Discrete Analyser
Clear Plastic Bottle - Sulfuric Acid (EKDE1G)
Site 2, Site 2R 11-Feb-2019 20-Feb-2019 11-Mar-2018 o 20-Feb-2019 11-Mar-2018 +
Clear Plastic Botthe - Sulfuric Acid (EKDE1G)
Site 23, Site 18, 12-Feb-2019 20-Feb-2019 12-Mar-2019 o 20-Feb-2019 12-Mar-2019 g
Sita 7, Site B,
Site 3, DuP,
_Fe
Clear Plastic Bottle - Sulfuric Acid (EKDE1G)
Site 14, Site 27, 13-Feb-2019 20-Feb-2019 13-Mar-2018 ' 20-Feb-2019 13-Mar-2018 ¥
Site 18, Site 24,
 Sita 11, Sae 28
Clear Plastic Botthe - Sulfuric Acid (EKDE1G)
Site 30, Sae 32, 14-Feb-2019 20-Feb-2019 14-Mar-2018 o 20-Feb-2015 14-Mar-2019 ¥

Site 39, Site 42
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Work Order . EB1903762

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Extraction / Preparation

Analysis

Site 38, She 42

Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed | Duwe for analysis | Evalualon
EKO67G: Taotal Phosphorus as P by Discrete Analyser i
Clear Plastic Bottle - Sulfurle Acid (EKDETG)
Site 2, Site IR 11Feb-2018 20-Feb-2019 11-Mar-2018 o 20-Feb-2013 11-Mar-2019 L
Clear Plastic Bottle - Sulfuric Acid (EKDETG)
Site 23, SHe 18, 12Feb-2019 20-Feb-2019 12-Mar-20159 o 20-Feb-2015 12-Mar-2019 oy
Site 7, Site 6,
Site 3, DUP,
FB
Clear Plastic Bottle - Sulfuric Acid (EKDETG)
Site 14, Site 27, 13-Feb-2019 20-Feb-2018 13-Mar-20189 o 20-Feb-2018 13-Mar-2018 ¥
Site 186, Site 24,
__Site 11, Site 28
Clear Plastic Bottle - Sulfurlc Acid (EK0ETG)
Site 30, Site 32, 14-Feb-2019 20-Feb-2019 14-Mar-2018 o 20-Feb-2018 14-Mar-2019 s
Site 39, Site 42
EKOT1G: Reactive Phosphorus as P by discrete analyser
Clear Plastic Bottle - Matural (EKOT1G)
Site 2, Site 2R 11-Feb-2019 — e [ 14-Feb-2018 13-Feb-2018 ®
Clear Plastic Botthe - Matural (EKOT1G)
Site 23, Site 18, 12-Feb-2019 s e - 14-Feb-2018 14-Feb-2019
Sifta 7, Site 6,
Sita 3, DuUP,
_FB
Clear Plastic Bottle - Matural (EKOT1G)
Site 14, Site 27, 13-Feb-2019 —— e saas 14-Feb-2018 15-Feb-2018 ¥
Site 185, Sae 24,
_Sih 11, Site 28
Clear Plastic Botthe = Natural (EKOT1G)
Site 30, Site 32, 14-Feb-2019 — - - 14-Feb-2015 16-Feb-2018 ¥
Site 39, Site 42
EPOOE: Chiorophyll a & Pheaphytin a e -
Glass Fibre Filter Paper (Chiorophyil) (EPDOS)
Site 2, Site IR 11-Feb-2019 —_ —— - 14-Feb-2019 04-Mar-2019 ¥
Glass Fibre Filter Paper (Chliorophyll) (EF008)
Site 23, Site 18, 12-Feb-2019 —_ —— e 14-Feb-2019 05-Mar-2019 v
Site 7, Site 6,
_Sie 3
Glazs Fibre Filter Paper (Chiorophyll) (EP00&)
Site 14, Skte 27, 13Feb-2019 —_ —_ —_ 14-Feb-2015 08-Mar-2019 Er
Site 16, Site 24,
 Site 11, Site 28
Glass Fibre Filter Paper (Chiorophyll) (EPD0E)
Site 30, Site 32, 14-Feb-2019 —_— e e 14-Feb-2015 07-Mar-2019 5
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Work Order . EB1903762

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Moethod Sampie Date Exiraction / Praparation Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed | Duwe for analysis | Evalualon
EPOTS(SIM)BE: Polynuclear Aromatic Hydrocarbons Tl
Amber Glass Bottle - Unpreserved [EPOTESIM))
Site 2, Ste 2R 11-Feb-2019 15-Feb-2018 18-Feb-2018 o 18-Feb-2018 27-Mar-2018 W
Amber Glass Bottle - Unpreserved (EFOTE{SIM)) . 1
Site 23, Sae 18, 12-Feb-2013 18-Feb-2019 18-Feb-2015 "4 18-Feb-2019 30-Mar-2015 ¥
Site 7, Sae B,
Site 3, ouP,
FB
Amber Glass Bottle - Unpreserved (EPOTESIM])
Site 14, Sle 27, 13-Feb-2019 18-Feb-2018 20-Feb-2019 o 18-Feb-2018 30-Mar-2018 ¥
Site 18, Site 24,
_Site 11, Site 28 _
Amber Glass Bottle - Unpreserved (EPOTS SIM))
Site 30, Site 32, 14-Feb-2013 18-Feb-2018 21-Feb-20189 v 18-Feb-2018 30-Mar-2019 o
Site 39, Sae 42
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Work Crder - EB1903762
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot{s) in which the submitted sample(s) was{werz) processed. Actual rate should ba greater than or agual to

the expected rate. A isting of breaches is provided in the Summary of Outliers.

Matrix: WATER ) Evaluation: ® = Quality Control frequency not within specification ; « = Quality Control fraquency within specification.

Rate (%) Quality Controd Specification
Expected | Evaluabion

Actual

Laboratory Duplicates (DUP)

Ammonia as N by Discrete analyser EKOS5G 4 : 34 176 | 1000 | < MEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Titrator ' EAD10-P 2 [ 20 10.00 | 1000 | P MEPM 2013 B2 & ALS QC Standard |
Dissolved Marcury by FIMS EGOISE 3 | 29 10.34 10.00 < MEPM 2013 B3 & ALS QC Standard i
Dissobved Metals by ICP-MS - Suie A EGO204-F 4 | ) 10.81 10.00 v NEPM 2013 B3 & ALS QC Standard |
Major Cations - Dissolved EDOSSF | 4 | ) 1333  10.00 v | MEPM 2013 B3 & ALS QC Standard |
Nitrite and Nirate as N (NOx) by Discrete Analyser | EKDS9G 4 | 3 1280 | 1000 ¥ | NEPM 2013 B3 & ALS QC Standard |
Nitrite as N by Discrete Analysar EKOSTG 3 : 24 12.50 10.00 o NEPM 2013 B3 & ALS QC Standard :
PAH/Phenols (GC/MS - SIM) | EPOTS(SIM) 1 | 35 286 | 1000 ¥ MEPM 2013 B2 & ALS QC Standard |
Reactive Phospharus as P-By Discrete Analyser EKOTIG 3 i 22 13.64 . 10.00 P MEPM 2013 B3 & ALS QC Standard i
Suspended Solids (High Level) EAQZSH 4 | 3 12.90 10.00 v MNEPM 2013 B3 & ALS OC Standard |
Total Kjeldah| MNitregen as N By Discrate Analyser . EKDE1G 2 ! 18 1053 | 10.00 ,f NEFM 2013 B2 & ALS QC Standard |
Total Phosphorus as P By Discrete Analyser EKOSTG 2 | 19 10.53 10.00 v | NEPM2013B3 & ALS QC Standard J
Laboratory Contral olas (LCS) i
Ammonia as M by D|5|:mh analyser EKOS5G 2 | 34 588 | 5.00 | v MEPM 2013 B3 & ALS QC Standard |
Chiorophyll a and Pheophytin a '  EPODS 2 [ 24 833 | so0 | v NEPM 2013 B2 & ALS QC Standard |
Conductivity by PC Titrator | gaioP| 2 i 20 1000 | 10.00 v | MEPM 2013 B3 & ALS OC Standard l
Dissohvad Marcury by FIMS | EGO35F 2 i 28 650 | £.00 7 MEPM 2013 B3 & ALS QC Standard |
Dissolved Metals by ICP-MS - Suite A ' EGO204-F 2 [ a7 541 | 500 - NEPM 2013 B3 & ALS QC Standard |
Mitrite and Mitrate as M (MOx) by Discrete Analyser . EKOS9G 2 i KT 645 | 5.00 v NEPM 2013 B3 & ALS QC Standard |
Nitrite a5 N by Discrete Analyser EKOSTG 2 ! 24 833 | 500 v MEPM 2013 B3 & ALS QC Standard 5
PAH/Phanols (GC/MS - SIM) ' EPOTS(SIM) 2 [ s &7 | EDO v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-By Discrete Analyser I Exorig| 2 [ 22 808 | 500 7 NEPM 2013 B3 & ALS QC Standard l
Suspended Solids (High Level) ' EAQZSH 1 i 3 1280 | 1000 o NEPM 2013 B3 & ALS QG Standard |
Total Kjeldahl Nerogen as N By Discrate Analyser ' EKOSIG 1 i 19 526 | 500 < NEPM 2013 B3 & ALS QC Standard l
Total Phosphorus as P By Discrete Analyser | EKDETG. 1 | 19 526 | 500 o | NEPM 2013 B2 & ALS QC Standard 1
Method Blanks (MB) i
Ammonia as N by Discrete analyser EKOS5G 2 ! 34 £.88 5.00 e NEPM 2013 B2 & ALS OC Standard i
Chisrophyll a and Pheaphytin a ' EPOOS 3 i 24 833 5.00 o MNEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Tirator ' EADIO-P K I 20 500 5.00 v MEFM 2013 B3 & ALS QC Standard |
Dissolved Mercury by FIMS | EGOISF| 2 | 2@ 6.90 5.00 v |NEPM2013B3 & ALS QC Standard 1
Dissohved Metals by ICP-MS - Suite A EGO20A-F 2 | a7 541 5.00 5 MEPM 2013 B3 & ALS QC Standard i
MajorCotons -Dissalved | eooer| 2 | 67 | 800 /|NEPM20i3B3 8 ALS OC Standord ]
Mitrite and itrate as M (MOw) by Discrete Andlyser EKOS8G 2 : T £.45 £.00 o NEFM 2013 B2 & ALS QC Standard i
Nitrite as M by Discrete Analyser ' EKOSTG 2 i 24 833 5.00 < MEFM 2013 B3 & ALS QC Standard l
PAH/Phanols (GC/MS - SIM) [ EPOTS(SIM) 2 | 3 571 5.00 o NEPM 2013 B3 & ALS QC Standard i
Reactive Phosphorus as P-By Discrete Analyser | - ExoTiG| 2 i 2 9.09 5.00 v | MEPM 2013 B3 & ALS QC Standard |




Page :11af13

Werk Crder - EB1903752
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Quality Control frequency not within specification . + = Quality Control frequency within specification.
ty Control Sample Tyg Rate (%) Quality Contrel Specification
| Expected Evalualion

Suspended Salids (High Lmn . o MNEPM 2013 B2 & ALS QC Standard

Total Kjeldahi Nitrogen as N By Discrete Analyser EK0S1G v |NEPMZ01383 & ALS QG Standord

Tuln Pmap!mﬁasFBrDsmahnﬂm o l\EPMEBISBS&ALSQES‘hmhrd

Ammaonia as N by Discrete analyser EKDS5G 2 34 688 5.00 : o MNEPM 2013 B3 & ALS QC Standard

Dissolved Mercury by FIMS - EGO3SF 2 29 £.90 £.00 o MEPM 2013 B3 & ALS QC Standard

Dissolved Metals by ICP-MS - Suite A EGO20A-F 2 ar 541 5.00 o NEPM 2013 B3 & ALS QC Standard

Nitrite and Nitrate as N (NOx) by Discrete Analyser | EKO59G 2 31 6.45 5.00 v NEPM 2013 B3 & ALS QC Standard

Mitrite as M by Discrete Analyser _ EKOSTG 2 24 833 800 | |NEPM2013B3 & ALS QC Standard

PAHPhenols (GC/MS - SIM) _ EPO7S(SIM) 1 35 286 5.00 P MEPM 2013 B2 & ALS OC Standard

Reactive Phosphorus as P-By Discrete Analyser | EKOTIG 2 22 8,09 5.00 P MEPM 2013 B3 & ALS QC Standard

Total Kjeldah| MNtregen as N By Discrete Analyser ' EKO0S1G 1 19 5.26 5.00 v MNEPM 2013 B3 & ALS QC Standard

Tatal Phosphorus as P By Discrete Analyser ' EKDSTG 1 19 526 | 500 vy NEPM 2013 B3 & ALS QG Standard




Page :120f13

Work Crder - EB1903762
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Brief Method Summaries

The analytical procedures used by the Emdronmental Division have been developed from established internationally recognized precedures such as those published by the LIS EPA, APHA, AS and NEPM. In house
developed precedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Cerificate of Analysis. Sources from which ALS methods have been developed are provided within the Mathod Descriptions.

Analyfical Methods

Conductivity by PC Titrator
Salinity

Suspended Solids (High Level)

Major Cations - Dissolved

Dissolved Metals by ICP-MS - Suite A

Dissohved Mercury by FIMS

Ammonia as N by Discrete analyser
Nitrite as N by Discrete Analyser
Mitrate as M by Discrete Analyser

Mitrite and Mitrate as M (NOx) by Discrete
Analyser

EADD-P
EAD0-EC-P

EAQZSH

EDOSSF

E. ..-F

EGO35F

EROS5G
EKOSTG

EKOS8G

EKD59G

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

In house: Referenced to APHA 2510 B. This procedure determines conductivity by automated |SE. This method

| is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25208, Calculation from Electrical conductivity. This method is compliant with

| NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25400, A gravimetric procedure employed to determine the amount of
‘non-filterable” residue in a agueous sample. The prescnbed GFC (1.2um) filter is rinsed with deionised water,
aven dried and weighed prior to analysis. A well-mixed sample is filtered through a glass fibre filter {1.2um).
The residue on the filter paper is dried at 104+/-2C . This method is compliant with NEPM (2013) Schedule B(3)

' In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 5010 and 6020; Cations are determined by

either ICP-AES or ICP-MS techniques. This methad is compliant with NEPM (2013) Schedule B(3)

Sodium Adsorption Ratio is calculated from Ca, Mg and Ma which determined by ALS in house method
CWI-EN/EDOS3F. This methad is compliant with NEPM (2013) Schedule B(3)

Hardness parameters are calculated based on APHA 2340 B, This methed is compliart with NEPM (2013)

| Schedule B(3)

In house: Referenced to APHA 3125: USEPA SWB846 - 6020, ALS QWI-EN/EG020. Samples are 0.45um filtered
prior to analysis. The ICPMS technigue utilizes a highly efficient argon plasma to ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct

| mass to charge ratios prior to their measurement by a discrete dynode ion detector.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCIZ){Cold Vapour generation) AAS)
Samples are 0.45pm filtered prior to analysis. FIM-AAS is an automated flameless atomic absorption technigue.
A bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample. The ionic
mercury is reduced online to atomic mercury vapour by SnCI2 which is then purged into a heated quartz cell.
Quantification is by comparing absorbance against a calibration curve. This method is compliant with NEPM

| (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 G Ammonia is determined by direct colorimetry by Discrete Analyser,

| This methed is compliant with NEPM (2013) Schedule B{3)

In house: Referenced to APHA 4500-N0O2- B. Nitrite is determined by direct colourimetry by Discrete Analyser.

| Thiz method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed
by quantification by Discrete Analyser. Nitrite is determined seperately by direct colourimetry and result for Nitrate

| calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nltrogen {H02+N 03} is determined by
Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013)

' Schedule B(3)
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Method Maitrix

Analyfical Methods

Method Descripfions

Organic Nitrogen as N (TKMN - NH3) EROB0G WATER In house: Referenced to APHA ml‘-.lurgmmNHB This method is compliant with NEPM (2013) Schedule B(3)
(discrete analyser) | | . : ,

Total Kjeldahl Mitrogen as N By Discrete EKDB1G | WATER In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high

Analyser temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia. Ammonia is determined
e i o | | colorimetrically by discrete analyser. This methed is compliant with NEPM (2013) Schedule B(3)

Total Nitragen as N (TKN + Nox) By EKDB2G | WATER In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM {2013) Schedule
Discrete Analyser | | B3}

Total Phosphorus as P By Discrele EHDETG | WWATER In house: Referenced to APHA 4500-P H, Jirka et al (1978), Zhang et al (2008). This procedure involves
Analyser sulphuric acid digestion of a sample aliquot to break phosphorus down to othophosphate. The orthophosphate

reacts with ammeonium molybdate and antimany potassium tartrate to form a complex which is then reduced and
its concentration measured at 880nm using discrete analyser. This methed is compliant with NEPM (2013)

I — | Schedule B(3)
Reactive Phosphorus as P-By Discrete EKOTIG | WWATER In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimony! tartrate reacts in acid
Analyser medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This methed is compliant
= C— | |with NEPM (2013) Scheduie B(3) _
Chioraphyll a and Pheophytin a EPOOB | WATER In house: Referenced to APHA 10200 H. The plgrnen'ts are extracted into aql.leuus acetone. The npllcal dem.lhr of
| : | the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.
PAHIPhenols (GC/MS - SIM) EPO7S(SIM) WATER In house: Referenced to USEPA SW 846 - 82700 Sample extracts are analysed by Capillary GC/MS in SIM Mode
and quantification is by companson against an established 5 point calibration curve, This method is compliant
with NEFM (2013) Schedule B(3)

] sthods Method Descriptions e :
TENTP Dlgeshnn EKOS1/EKDET | WATER In house: Referenced to APHA 4500 Morg - D; APHA 4500 F - H. This method is compliant with NEPM (2013)
| | | Schedule B{3)
Separatory Funnel Extraction of Liquids ORG14 | WATER In house: Referenced to USEPA SW 845 - 35108 100 mL to 1L of sample is transferred to a separatory funnel
and serially extracted three times using DCM for each extract, The resultant extracts are combined, dehydrated
and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) . ALS default excludes
sediment which may be resident in the container.
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QADELAIDE 2/1 B s SA 5098 B it ” ™ = > rards D3 sk D S ot b
CHAIN OF CUSTODY  froieis ot s Fic 0 4nas D177 E: maskey@alsslopaicom E-in et adumitiine osronimtb I Gt
: 02 405 CMELBOURNE 24 Wastall Road Springvale VIG 3171 CINOWRA 4413 Gee : : wvigi
/ ALS Labotatory: please tick - P G7 3243 TIIPE. sl e el com Piv 53 8543 6600 £ ssrmpes.ratborraoateglatel com Ph G5 4333 0080 £ wamecii ot o S0 2541 o, Environm ellta] Division
ALS CHELADSTONE 48 Gallemorciah Divve Gladstone QLI 4630 LMUDGEE 1120 Sydnsy Rose Mtggt‘aa NG 2950 QPERTH 10 o way vialsgs WAS00 WOLLONG Brishane
Bh 07 4978 7044 €2 5 & . £h: 02 837! : rnidge el oyt ht 208 7865 £ ¥ ie 2 - a
o 4 € giadstenc@atagiobal com s maiialsglobel.com samples. porth@alsgicbal.com Phi 0242252 Work Qrder Reference
CLIENT: Eco Logical Australia TURNAROUND REQUIREMENTS : Standard TAT (List due date): FOR LABORAT E B 1 9 1 1 202
OFFICE: Brisbane (Srarard AT ey ‘;ﬁifs"fe‘ forsometests 1\ 1on Standard o urgent TAT (List due datel: Gustody Seal infac
PROJECT: Inland Rall - Border to Gowrie EIS PROJECT NO 10558 ALS QUOTE NO.: BNM42/18 V2 ) - COT SEQUENCE NUMBER (Gircie} F’ee;“g' frozen ic:
rece
ORDER NUMBER: PURCHASE ORBER NO,: COUNTRY OF ORIGIN: Australia oo 1 -3 3 4 5 8 7 [Rardom Sample T ¥
PROJECT MANAGER: Miles Yeates CONTACT PH: 0467 738 954 oF: 1 2 3 4 5 € 7 [Ofhar comment: ‘
SAMPLER: David Moore and Emma Blacklock SAMPLER MOBILE: RECEIVED BY: RELINQUISHED BY: )
COC Emalled to ALS? ( YES ) EDD FORMAT {or default): w P /NN 1 !
Email Reports to (will default to PM if no other addresses are listed): milesy@ecoaus.com.au DATEMME: DATETIME: Telaphona | + 61-7-3243 7222
Email Invoice to (will default to PM If no other addresses are listed): milesyi@ecoaus, com.au ‘0\ L'*S L= (6 ’3§
L)
R -3
COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL: ~AB a LGP
ANALYSIS REQUIRED including SUITES (Na, s i r
ALS USE ONLY VAT d(DSE)TVf,‘:;; W) CONTAINER INFORMATION uang (1S, o Gt mutbe Ftad o stiact sl peics) Additional Information
b Where Metals ars requiresd, specify Total (unfitered bottie required) or Disssived (Reid fitered botle required).
3 . All metal i field filtered.
> B p & - A 5 etals sarmples are field filter
Z 2 @ o dZa 2 g =
] o 4 2 22X g k4 S28 =4 g Frozen Chiorophyl a filter paper
E E‘ £ F E £ E % £3 ﬁ = o z samples are included in this work order.
[ n% . EFJER I Fiiter paper is 47mm GFF ~0.7 micron.
LABID SAMPLE ID DATE I TIME MATRIX TYPE & PRESERVATIVE TOTAL | 8 2 - £Z€Z2| g |g2ZZ F B3 |Fillered volume is noted below and on
{refer to codes below) BOTTLES B = Sugh € ] g8 ’
o z 2 a £ £2%a § 28%E | 2 S5 £ |jar. Filter paper was foil wrapped and
m = -t e zeh e [+ 23k g | 9% 5 g |keptfrozen at minus 17°C up to delivery.
o ® n 4 Sa3 - Ba 8 | @F
‘e &3 Lo 1 ZESS 8 ofzs | 5| 8%
22 | 25 | L8 |EEEE| ¥ |¥EsE|SE | Ee
. i & i 5 Zo | z<Ze i ZECSR | W& 4B
{ Site 2 29/04/14 - 12 noon w 5 X X X X X X X X Chla volume fitered: 850 mL.
Z Site ZR 29/04/19 - 12 noon W 5 X X X X X X X X Chil a volume filtered: 850 mL
j Site 3 30/04/2019 -7 am w & X X X 4 X X X X Chl a vohuroe filtered: 250 mi
L(‘ Site 6 30/04/2019 - T am w 5 X X X T x X X X X Chl a volume fittered: 800 ml.
g. Site 7 30/04/2019 -7 am w 5 X X X X X X X X Chi a velume filtered: 750 mL
6 Site 11 30/04/2019 - 7 am w 5 X X X X X X X X Ch & volume filtered: 260 ml
‘? Site 14 1/05/2019 - 7 am W 5 X X X X X X X X Chl a volume filtered: 250 mi
g’ Site 16 110812018 - 7 am w 5 X X X X X X X X Chi a volume fiflered: 12 mL
a Site 18 1/08/201% - 7 am w \ 5 X X X X X X X X Chi 3 volume filtered: 1,000 mL.
l 0 Site 20R 1/05/2019 - 7 am w ? 5 X X X X X X X X Chl a volume filtered: 500 ml
\ ‘ Site 23 1/05/2019- 7 am w \ / 5 X X X X X X X X Chl a volume filtered: 500 mL
Site 27 2105/2019 - 7 am w \_// 5 X X X x x X X X Chi a volume filtered: 126 mlL
1' 3 Site 28 1/05/2019 - 7 am w 5 X X X X X X X X Chl a volume filtered: 75 mb
(1 Site 29 100512019 - 7 am w 5§ X X X X b X X X Chi a velume filtered: 300 mi.
. \t;' Site 30 200612018 - 7 am w 5 S % X X X X X X X Chl a volume filtered: 150 mL
. - Chi a volume fiitered: 700 mi.
\6 Site 39 20512018 - 7 am w 7 X X x X X X X X Two additional QAIQC botles
\ *’? Site 40 2/05/2018- 7 am w 5 X X X X X X X X Chi a volume filiered: 550 ml
Kg Site 42 2005/2019-7 am w 5 X X X X X X X X Chl a volume filtered: 1,000 mi
{&0\ pup 30/04/2019- 7 am w 4 X X X X X X X
y= FB 300412019 - 7 am w 4 X X X X X X X
TOTAL] 100
Water Container Codes: P = Unpreserved Plastic; N = Nitric Preserved Plastic; ORC = Nitric Preserved ORC; SH = Sadium Hy 0 d F ; & = Sodium Hydroxide P d Plastic; AG = Amber Glass Unpraserved; AP - Airfreight Unpreserved Plastic
V = VOA Vial HCI Prasarved; VB = VOA Vial Sodium Bisulphate Fresarved: VS = VDA Vial Sulfuric Preserved; AV = Aifraight Unpreserved Vial 86 = Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS = HO! preserved Speciation bottle; SP = Sulfuric Preserved Plastic, F = Formaldehyds Preserved Glass;
£ = Zinc Acstate Preserved Bottle: E = EDTA Preserved Bottles: ST = Starile Bottle; ASS = Plastic Bag for Acid Sulphate Saifs; B = Unpreserved Bag; LI = Lugols ledine Preserved Botiles; STT = Sledle Sodium Thiosulfate Preserved Boilfes.




ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order :EB1911202 Page :1af15
Client . ECO LOGICAL AUSTRALIA PTY LTD Laboratary : Environmental Division Brisbane
Contact - MILES YEATES Contact : Customer Senvices EB
Address L PO BOX 1422 Addrass : 2 Byth Street Stafford QLD Australia 4053

FORTITUDE VALLEY QLD 4006
Telephone : +61 02 8536 BEET Telaphamne D H51-7-3243 7222
Project - 10558 Inland Rail - Border to Gowie EIS Date Samples Roceived : 02-May-2019 16:35 T A
Ordar number : Date Analysis Commenced - 02-May-2019 i ‘-s_"_x:}_/"‘:'q*
BOE noker g Issuo Cate : 10-May-2019 14:11 M > " A-r‘
Samplar - DAVID MOORE, EMMA BLACKLOCK __
Site - = ]

Xt L

Quote number - BN/M42118 V2 iy " Acerkation o, K25
No. of samples recaived - 20 Aoreinain o sl are Wit
M. of samples analysed - 20

ISO4 EL- 1 7045 - Testing

This report supersedes any previous report{s) with this reference. Results apply to the sample(s) as submitied. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information;

® General Comments

® Analytical Results

& Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/GC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signafones

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatones Position Accreditation Category

Kim MeCabe Senier Inarganic Chemist Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist W8 Water Lab Brishane, Stafford, QLD

Santusha Pandra Qrganic Chemist Brisbane Organics, Stafford, QLD

RIGHT SOLUTIONS | RIGHT PARTNER
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Werk Order . EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS

General Comments

The analytical procedures wsed by the Envirenmental Diision have been developed from established imternationally mcognized procedures such as those published by the USEPA, APHA, AS and MEPM. In house
developed procedures are employed in the absence of decumented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

VWhere a reported less than (<) result is higher than the LOR, this may be due to pimary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference_

When sampling ime information is not provided by the client, sampling dates are shown without a time componant. In these instances, the time component has been assumed by the laboratory for processing
PUTPOSes.

Where a result is required to meet compliance limits the associated uncertainty must be considerad. Refer to the ALS Contact for details.

Kay : CAS Number = CAS registry number from database maintained by Chemical Abstracts Sendices. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
* = This result is computed from individual analyte detections at or above the level of reporting
& = ALS is not NATA accredited for these tests,
~ = |ndicates an estimated value,

®  Benzoialpyrene Texicky Equivalent Quotient (TEQ) per the NEPM (2013) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to
Berzolalpyrene, TEF values are provided in brackets as follows: Benz{a)anthracens {0.1), Chrysene (0.01), Benzo(b+)) & Berzo(k)fluaranthena (0.1), Benze(a)pyrene (1.0, Indena(1 2.3 edjpyrene (0.1),
Dibenz(a.hjanthracene (1.0), Benzo(g. h.i)perylene (0.01). Less than LOR results for 'TEQ Zero' are treated as zero,

*  Sodium Adsorption Ratio (where reported). Where results for Ma, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Ma relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration,
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Analytical Results

Sub-Matric: WATER
{Matrix: WATER)

Jof18
EB1811202

ECQ LOGICAL AUSTRALIAPTY LTD
10558 Inland Rail - Border to Gowia EIS

Chent sample (D

et .:'-,lm,'“:n."rg il S frm

Site 2

28-Apr-2019 12:00

Site ZR

29-Apr-2019 12:00

Site 3

30-Apr-2019 0700

Sile 6

J0-Apr-2012 0700

ALS

Site T

H-Apr-20189 0700

Compound CAS Number LOR Lhvit EB1911202-001 EB1911202-002 EB1911202-003 EB1911202-004 EB1911202-005
Result FResull Result Result Result

EAD10P: Conductivity by PC Titrator

Electrical Conductivity @ 25°C SEE i pSiem 210 Fall 419 428 425
EADZOEC: Salinity

Salinity —| 0 g'kg 0.10 0.10 0.20 0.2 o.21
EADZS: Total Suspended Solids dried at 104 £ 2°C

Suspended Solids (35) 5 mglL 10 T 12 10 3
EADG5: Total Hardness as CaCO3

Total Hardness as CaCO03 1 mg/L a3 83 a9 89 102

ED093F: Dissolved Major Cations

Calcium T440-70-2 1 mg'L 16 16 20 20 21
Magresium 7439954 1 mg'L 13 13 12 12 12
EGO20F: Dissolved Metals by ICP-MS

Arsenic 7440-38-2 | Q.00 mg'L 0.003 0.003 0.002 0.0 0.002
Cadmium 7440-43-5 | 0.0001 mglL =0.0001 <0.0001 =0.000 =0.0001 =0.0001
Chromium T440-47-3| 0.0 mg/L =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440508 0.0 mg/L 0.001 0.004 <0001 <001 <0.001
Mickel 7440.02-0, 0.0 mgL 0.003 0.002 =0.001 =0.001 =0.001
Lead T438.92-1| 000 mg/L =0.001 <0.001 <0001 =000 =0.001
Zinc T440-68-5 | 0.005 mg/L <), 005 <0005 <0),005 <(),005 <0005

EGD35F: Dissolved Mercury by FIMS
Mercury

EKD55G: Ammonia as N by Discrete Analyser

Ammonia as N

7439976 0.0001 mg/L

T664-41-7

=0.0001

<0.0001

<0.0001

<0.0001

<0.0001

EKO5TG: Nitrite as N by Discrete Analyser

Nitrite as N

14787650 0.01

<001

=0.01

<001

<0.01

<0.01

EKO058G: Nitrate as N by Discrete Analyser

Mitrate as N

14797-55.8 | 0.01 mg'L

<001

=0.M

=0.01

=0.01

EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

Nitrite + Nitrate as N

—| 00 mglL

<001

=0.M

=0.01

=0.01

EKD060G:Organic Nitrogen as N (TKN-NH3) By Discrete Ana!yser

Organic Nitrogen as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyse

Tatal Kjeldahl Nitrogen as N fatel mg/L

EKD0E62G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Work Crder - EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 2 Site 2R Site 3 Site & Site T
{Matrix: WATER)
Chent sampling date / tme Z9-Apr-2019 12:00 29-Apr-2019 12:00 30-Apr-2019 0700 30-Apr-2019 Q700 30-Apr-2019 0700
Compound CAS Numbey  LOR Linit EB1311202-001 EB1911202-002 EB1311202-003 EB1211202-004 EB1911202-005
Result Resul Result Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued .
TowiNtrogenasN . 01 | mgL | 08 | o+ | 16 1.1 12
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
m-m‘-_-a_ oo o0t ot
EKI gactive Phosphorus as P by discrete analyser
IE-_-E_“ <001 el A
EPO08: Chlorophyll a & Pheophytin a
B5 10 14
0.28 0.8 0.T8
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalene 51-20-3 1.0 Hg/l =1.0 <1.0 =1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthens 83329 1.0 1= <1.0 <1.0 =1.0 <1.0 <1.0
Fluorene B5-T3-7 1.0 Hg/L <1.0 <1.0 <1.0 =1.0 <1.0
Phenanthremne a5-0M-8 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
Anthracene 120-12-7 1.0 T4 <1.0 =1.0 =1.0 <1.0 <1.0
Fluoranthene 206-44-0 1.0 gL =10 <1.0 =1.0 =1.0 <1.0
Pyrene 129000, 1.0 Pl <10 <10 <10 <10 <10
Benzjajanthracene 56553 1.0 pgll <1.0 <1.0 <10 <10 <1.0
Chrysene 218019 1.0 pall <1.0 <10 =10 =10 =10
Benzo(b+ifMucranthens 205902 205523 1.0 Holl <10 <10 <1.0 <10 <10
Benzolk fluoranthene 207-08-9 1.0 1= <1.0 <1.0 <1.0 <1.0 =1.0
Benzola)pyrens 328 05 HglL <05 <05 =05 <05 <05
Indeno]1.2.3.cdpyre ne 183-39-5 1.0 poll <1.0 <1.0 <1.0 =10 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 <1.0 <1.0 =1.0 =1.0 =1.0
Benzo(g.h.ijperylene 151.24-2 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
* Sum of polycyclic aromatic hydrocarbons —— 05 pall 0.5 <0.5 <0.5 =05 <0.5
* Benzofa)pyrene TEQ (2ero) — 05 118 <05 <05 =05 =0.5 <0.5
EPO75({SIM)S: Phenolic Compound Surrogates
Phenol-de& 1327583 1.0 % 333 36.2 34 292 30.8
2-Chiorophenol-D4 5395173, 10 % T4 g2.3 714 E7.8 0.6
2.4 6-Tribromophenol 118706 1.0 % 625 6591 61.5 &0.0 55.0
EPOTS{SIM])T: PAH Surrogates .
2-Fluorobiphenyl 321-60-8 1.0 % B1E 9.8 T8.5 756 7.7
Anthracene-d10 1715.068-8 1.0 % T34 T6.6 71.3 672 63.0
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Work Crder - EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project + 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matric: WATER Chent sample 10 Site 2 Site 2R Site 3 Site 6 Site 7
{Matrix: WATER)
Client samping date / time 20.Apr-2019 12:00 20-Apr-2019 12.00 30-Apr-201907:00 30-Ape-2019 07:00 30-Apr-2019 07:00
Compound CAS Number LOR Lnit EB1911202-001 EB1911202-002 EB1911202-003 EB1911202-004 EB1811202-005
Result FResull Result Result Result
EPOTS{SIM)T: PAH Surrogates - Continued _ -
786 736 TiE
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Work Crder - EB1911202
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample 1D Site 11 Site 14 Site 16 Site 18 Site 20R
{Matrix: WATER)
Chient sampling date / e 30-Apr-2019 0700 01-May-2019 0700 01 -May-2019 0700 01-May-2019 0700 01-May-2019 0700
Compound CAS Number LoR Linit EB1311202-008 EB1911202-007 EB1311202-008 EB1911202-009 EB1911202-010
Result Resull Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator ]
Eiecirical Conductivity @ 25°C _-EE--E--."E_ 1240 314 152
EADZODEC: Salinity
0.62 0.15 0.08
ded Solids dried at 104 £ 2°C
2170 B 10
EADGS: Total Hardness as CaCO3 .
TolalHardnessasCacos  —| 1 | mL | 1 15 s 72
ED033F: Dissolved Major Cations
Calcium T440-70-2 1 mg/L 16 T 42 34 19
mg/L 18 ] &
mg/L 0.004 0.001 0.003
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001
Chromium 7440.47-3| 0001 mglL =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mg/L <0.001 <0.001 0.002 0.00 <0001
Nickel 7440.02.0| 000 mg/L 0,002 0.002 0.008 o002 0.004
Lead 7439.497-1 | 000 mgL =0.01 =0.001 <0.001 <0.001 =<0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 0.008
EGDEEF: Dissolved Mercury by FIMS :
| Mercuy 7433976/ 00001 | mgl | <00001 | <0.0001 <0.0001 <0.0001
EKO055G: Ammonia as N by Discrete Analyser
m-ﬂ'--_-m}:_ 180 002 002
EKO57G: Nitrite as N by Discrete Analyser
NumeasN aeres0l 001 | _moL | w0t | <001 | oo 001 001
EKO058G: Nitrate as N by Discrete Analyser _
Nitate as N wrorsss| 001 | mpL | <001 | w0 | ow <001 01
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser v
m—-n_ 07 001 001
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser N
25 08
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser
m——a—“ a1 08 16

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder - EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample 10 Site 11 Site 14 Site 16 Site 18 Site 20R
{Matrix: WATER)
Chent sampling date / tme 30-Apr-2019 0700 01-May-2019 0700 01 -May-2019 0700 01-May-2019 07.00 01-May-2019 0700
Compound CAS Number  LOR Linit EB1311202-008 EB1911202-007 EB1311202-008 EB1911202-009 EB1911202-010
Result Resul Result Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued N
TowsiNtrogenasN . 01 | meL | &7 | 23 | : | 08 [ 18
EKD67G: Tolal Phosphorus as P by Discrefe Analyser .
mma‘-“-m— | 0.04 I 032
EKI( eactive Phosphorus as P by discrete analyser
m—“-iﬂ— | [ oo e
EPO08: Chlorophyll a & Pheophytin a
4 Fal
1 0.5
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons -
Maphthalene 51-20-3 1.0 Hg/l =1.0 <1.0 =1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthens 83329 1.0 1= <1.0 <1.0 =1.0 <1.0 <1.0
Fluorene B5-T3-7 1.0 Hg/L <1.0 <1.0 <1.0 =1.0 <1.0
Phenanthremne a5-0M-8 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
Anthracene 120-12-7 1.0 T4 <1.0 =1.0 =1.0 <1.0 <1.0
Fluoranthene 206-44-0 1.0 gL =10 <1.0 =1.0 =1.0 <1.0
Pyrene 129000, 1.0 Pl <10 <10 <10 <10 <10
Benzjajanthracene 56553 1.0 pgll <1.0 <1.0 <10 <10 <1.0
Chrysene 218019 1.0 pall <1.0 <10 =10 =10 =10
Benzo(b+ifMucranthens 205902 205523 1.0 Holl <10 <10 <1.0 <10 <10
Benzolk fluoranthene 207-08-9 1.0 1= <1.0 <1.0 <1.0 <1.0 =1.0
Benzola)pyrens 328 05 HglL <05 <05 =05 <05 <05
Indeno]1.2.3.cdpyre ne 183-39-5 1.0 poll <1.0 <1.0 <1.0 =10 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 <1.0 <1.0 =1.0 =1.0 =1.0
Benzo(g.h.ijperylene 151.24-2 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
* Sum of polycyclic aromatic hydrocarbons —— 05 pall 0.5 <0.5 <0.5 =05 <0.5
* Benzofa)pyrene TEQ (2ero) — 05 118 <05 =05 =05 =0.5 <0.5
EPO75({SIM)S: Phenolic Compound Surrogates il N
Phenol-de& 1327583 1.0 % 283 256 28.2 309 268
2-Chiorophenol-D4 83851736 1.0 % 674 60.4 67.3 716 4.6
2.4 6-Tribromophenol 118706 1.0 % 649 388 608 486 498
EPOTS{SIM])T: PAH Surrogates : .
2-Fluorobiphenyl 321-60-8 1.0 % Ti6 £9.4 576 69.3 B4
Anthracene-d10 1719-06-8 1.0 % &67.0 B6.1 538 5249 68.9
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Work Order - EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample I0 Site 11 Site 14 Site 16 Site 18 Site 20R
{Matrix: WATER)
Client sampling date / time 30-Apr-2019 07:00 01-May-2019 0700 01-May-2019 0700 01-May-2019 07.00 O1-May-2019 07.00
Compound CAS Number LOR LUtnit EB1911202-006 EB1911202-007 EB1911202-008 EB1911202-009 EB1911202-010
Result FResull Result Result Result
EPOTS{SIM)T: PAH Surrogates - Continued J i
4-Terphenyl-di4 1718510, 10 % 74.0 75.4 676 86.6 77.7
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Work Crder - EB1911202
Chient : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 23 Site 27 Site 28 Site 29 Site 30
{Matrix: WATER)
Chient sampling date / e 01-May-2019 Q700 02-May-2019 0700 01 -May-2019 0700 01-May-2019 0700 02-May-2019 0700
Compound CAS Number LoR Linit EB1311202-011 EB1911202-012 EB1311202-013 EB1211202-014 EB1911202-015
Result Resull Resuft Resul Resuft
EAD10P: Conductivity by PC Titrator
Eiecirical Conductivity @ 25°C _m—-z_ 307 | 300 [ ais
EADZODEC: Salinity N
0.15 | 0.14 | 0.21
ded Solids dried at 104 £ 2°C
178 | 48 | 70
EADGS: Total Hardness as CaCO3 e .
TolalHardnessasCac0s  —| 1 | mgL | fs | s [ 17 [ 192
ED093F: Dissolved Major Cations
Calcium T440-70-2 1 mg/L 30 21 30 33 34
mg'lL 18 23 26
mg'L 0.001 0.003 <0.001
Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001
Chromium 7440.47-3| 0001 mglL =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440-50-8| 0.001 mg/L <0.001 0,002 0.005 0.005 0.001
Nickel 7440.02.0| 000 mg/L 0.003 0.008 0.011 0015 0.006
Lead 7439.497-1 | 000 mgL =0.01 =0.001 <0.001 <0.001 =<0.001
Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 =0.005
EGDEEF: Dissolved Mercury by FIMS :
Cwecuy a7 00001 | moL | 0000 <0.0001 <0001 [ oom
EKO055G: Ammonia as N by Discrete Analyser
m-ﬂ'--_-m_ o8 [T T
EKO57G: Nitrite as N by Discrete Analyser
Cwumeasn  aeresol 001 | moL | 001 | <00 | <o oo ]
EKO058G: Nitrate as N by Discrete Analyser _ ]
Nitate as N rorsss| 001 | mpL | w01 | w0 | o | <o [ <o
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser v
Cwitesuateas | 001 | _moL | <001 | <001 | <0 oo oo
EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser _I
OmganicNirogenash 01 15 [ 18 | 33
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser ) ,
m—“-z— 15 [ 18 | 33
EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder . EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample 10 Site 23 Site 27 Site 28 Site 29 Site 30
{Matrix: WATER)
Chent sampling date / tme 01-May-2019 Q700 02-May-2019 0700 01 -May-2019 0700 01-May-2019 07.00 02-May-2019 0700
Compound CAS Number  LOR Linit EB1311202-011 EB1911202-012 EB1311202-013 EB1211202-014 EB1911202-01&
Result Resul Result Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued ]
TowsiNtrogenasN . 01 | meL | os | 15 | 15 18 33
EKD67G: Tolal Phosphorus as P by Discrefe Analyser '
IEEII-E__I-“ 0.31 0.66 0.38
EKI( eactive Phosphorus as P by discrete analyser
m—“-m— oor 037 <001
EPO08: Chlorophyll a & Pheophytin a
26 18 72
0.078 0.3 018
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalene 51-20-3 1.0 Hg/l =1.0 <1.0 =1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthens 83329 1.0 1= <1.0 <1.0 =1.0 <1.0 <1.0
Fluorene B5-T3-7 1.0 Hg/L <1.0 <1.0 <1.0 =1.0 <1.0
Phenanthremne a5-0M-8 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
Anthracene 120-12-7 1.0 T4 <1.0 =1.0 =1.0 <1.0 <1.0
Fluoranthene 206-44-0 1.0 gL =10 <1.0 =1.0 =1.0 <1.0
Pyrene 129000, 1.0 Pl <10 <10 <10 <10 <10
Benzjajanthracene 56553 1.0 pgll <1.0 <1.0 <10 <10 <1.0
Chrysene 218019 1.0 pall <1.0 <10 =10 =10 =10
Benzo(b+ifMucranthens 205902 205523 1.0 Holl <10 <10 <1.0 <10 <10
Benzolk fluoranthene 207-08-9 1.0 1= <1.0 <1.0 <1.0 <1.0 =1.0
Benzola)pyrens 328 05 HglL <05 <05 =05 <05 <05
Indeno]1.2.3.cdpyre ne 183-39-5 1.0 poll <1.0 <1.0 <1.0 =10 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 <1.0 <1.0 =1.0 =1.0 =1.0
Benzo(g.h.ijperylene 151.24-2 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
* Sum of polycyclic aromatic hydrocarbons —— 05 pall 0.5 <0.5 <0.5 =05 <0.5
* Benzofa)pyrene TEQ (2ero) — 05 118 <05 <05 =05 =0.5 <0.5
EPO75({SIM)S: Phenolic Compound Surrogates N
Phenol-de& 1327583 1.0 % 285 264 26.2 237 243
2-Chiorophenol-D4 83851736 1.0 % T0.6 62.8 58.8 59.2 60.8
2.4 6-Tribromophenol 118706 1.0 % 51.0 41.5 30.4 41.7 41.2
EPOTS{SIM])T: PAH Surrogates
2-Fluorobiphenyl 321-60-8 1.0 % G664 598 B5.8 E1.6 60.9
Anthracene-d10 1715.068-8 1.0 % TES 65.0 748 685 69.8




Page

11 0of18
Work Crder - EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample 10 Site 23 Site 27 Site 28 Site 29 Site 30
{Matrix: WATER)
Client sampling date / time 01-May-2019 07:00 02-May-2019 0700 01-May-2019 0700 01-May-2019 07.00 02-May-2019 07.00
Compound CAS Number  LOR Uit EB1911202-011 EB1511202-012 EB1911202-013 EB1911202-014 EE1911202-015
Result FResull Result Result Result
EPOTS{SIM)T: PAH Surrogates - Continued .
ar4 81.2 837
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Work Order + EB1911202

Chent : ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Imland Rail - Border to Gowie EIS

Analytical Results

Sub-Matric: WATER Chent sample 1D Site 39 Site 40 Site 42 DuUpP FB
{Matrix: WATER)

Clhient sampling date / Hme 02-May-2019 07:00 02-May-2019 07:00 02-May-2019 07:00 30-Apr-2019 07:00 30-Apr-2019 07:00
Compound CAS Number | LOR LUinit EB1911202-M6 EE1911202-017 EB1911202-018 EB1311202-01% EB1911202-020
Result FResull Result Result Result

EAD10P: Conductivity by PC Titrator

_-E‘E--_ % | a3 | <

EADZODEC: Salinity

0.41 | 0.21 | =001

ded Solids dried at 104 £ 2°C

12 | ] | <5

EADGS5: Tolal Hardness as CaCO3

CToaiaranessascacos | 1 et | — o  —

ED033F: Dissolved Major Cations

Calcium T440-70-2 1 mg'L a7 ar 48 20 =1
mg/L &0 12 =1
mg'L <0.001 0.001 <0.001

Cadmium 7440-43.9 00001 mglL <0.0001 <0.0001 <0000 =0.0001 <0.0001

Chromium 7440.47-3| 0001 mglL =0.001 =0.001 <0001 =0.001 <0001

Copper 7440-50-8| 0.001 mg/L .00z 0,002 0.001 <0.001 <0.001

Mickel 7440.02-0| 0.0 mg'L 0.010 0.003 0.003 <0.001 =0.001

Lead 7439.497-1 | 000 mgL =0.01 =0.001 =0.001 <0.001 <0001

Zinc 7440-66-6 | 0.005 mg/L <0005 <0005 <0005 <0.005 =0.005

EGDEEF: Dissolved Mercury by FIMS :

ey 748976/ 00001 | mol | 00l | — ] [ oom
EKO055G: Ammonia as N by Discrete Analyser

m-ﬂ'--_-z_ 008 [T [ 002
EKO57G: Nitrite as N by Discrete Analyser

m—““ 0.02 | <0.01 I <0.01
EKO058G: Nitrate as N by Discrete Analyser _ ]
m—-_— 125 | <001 _ I <001
EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser v
m—-_“ 127 <o I

EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser .
organic Nitrogen as N — “ 0.2 | 1.0 | <0.1
EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser

m—-_“ 02 ) —

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder . EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matrix: WATER Chent sample ID Site 39 Site 40 Site 42 Dup FB
{Matrix: WATER)
Chent sampling date / tme 02-May-2019 Q700 02-May-2019 0700 02-May-2019 0700 30-Apr-2019 Q700 30-Apr-2019 0700
Compound CAS Numbey  LOR Linit EB1311202-018 EB1911202-017 EB1311202-018 EB1911202-012 EB1911202-020
Result Resul Result Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued ]
TowsiNtrogenasN . 01 | meL | o7 | 12 | 15 | 10 [ o
EKO067G: Tolal Phosphorus as P by Discrete Analyser .
m-m‘-_m—-a_ o0s [ om I
EKI gactive Phosphorus as P by discrete analyser
m—““ 002 [ oo ]
EPO08: Chlorophyll a & Pheophytin a
2 — —
i =0 —
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons -
Maphthalene 51-20-3 1.0 Hg/l =1.0 <1.0 =1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthens 83329 1.0 1= <1.0 <1.0 =1.0 <1.0 <1.0
Fluorene B5-T3-7 1.0 Hg/L <1.0 <1.0 <1.0 =1.0 <1.0
Phenanthremne a5-0M-8 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
Anthracene 120-12-7 1.0 T4 <1.0 =1.0 =1.0 <1.0 <1.0
Fluoranthene 206-44-0 1.0 gL =10 <1.0 =1.0 =1.0 <1.0
Pyrene 129000, 1.0 Pl <10 <10 <10 <10 <10
Benzjajanthracene 56553 1.0 pgll <1.0 <1.0 <10 <10 <1.0
Chrysene 218019 1.0 pall <1.0 <10 =10 =10 =10
Benzo(b+ifMucranthens 205902 205523 1.0 Holl <10 <10 <1.0 <10 <10
Benzolk fluoranthene 207-08-9 1.0 1= <1.0 <1.0 <1.0 <1.0 =1.0
Benzola)pyrens 328 05 HglL <05 <05 =05 <05 <05
Indeno]1.2.3.cdpyre ne 183-39-5 1.0 poll <1.0 <1.0 <1.0 =10 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 <1.0 <1.0 =1.0 =1.0 =1.0
Benzo(g.h.ijperylene 151.24-2 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
* Sum of polycyclic aromatic hydrocarbons —— 05 pall 0.5 <0.5 <0.5 =05 <0.5
* Benzofa)pyrene TEQ (2ero) — 05 118 <05 <05 =05 =0.5 <0.5
EPO75({SIM)S: Phenolic Compound Surrogates il N
Phenol-de& 1327583 1.0 % 8.2 236 288 309 328
2-Chiorophenol-D4 83851736 1.0 % 655 58.5 66.4 70.2 7.1
2.4 6-Tribromophenol 118706 1.0 % 368 328 45.2 578 64.5
EPOTS{SIM])T: PAH Surrogates _ N
2-Fluorobiphenyl 321-60-8 1.0 % T8 &0.7 B9.6 764 B5.3
Anthracene-d10 1715.068-8 1.0 % £84.2 70.3 B6.0 T8 814
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Work Crder - EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project + 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matric: WATER Chent sample 10 Site 39 Site 40 Site 42 DupP FB
{Matrix: WATER)
Client samping date / time 02-May-2019 07:00 0Z-May-2019 0700 02-May-2019 07:00 30-Ape-2019 07:00 30-Apr-2019 07:00

Compound CAS Number LOR Lnit EB1911202-01& EB1911202-017 EB1911202-018 EB1911202-012 EB1811202020

Result FResull Result Result Result
EPOTS{SIM)T: PAH Surrogates - Continued I

761 T6.8 833
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Work Order . EB1911202
Chent : ECO LOGICAL AUSTRALIA PTY LTD

Project 10558 Inland Rail - Border to Gowia EIS

Surrogate Control Limits

Sub-Matric: WATER Recovery Limits (%)

Phenol-ds 13127883 10 7
2-Chlorophenaol-04 83951-73-6 i) 130
2.4.6-Tribtromophenal 118-78-8 19 | 181
EPOTS(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-5 14 148 |
Anthracene-d10 1713-06-8 35 137
#-Terphenyl-d14 1718-51-0 6 154




Enuironmental

QA/QC Compliance Assessment to assist with Quality Review

Waork Order :EB1911202

Client :ECO LOGICAL AUSTRALIA PTY LTD
Contact : MILES YEATES

Project : 10558 Inland Rail - Border to Gowie EIS
Site :

Sampler - DAVID MOORE, EMMA BLACKLOCK
Order numbser s

Page 1of13

Laboratory : Ervironmental Division Brisbane
Telephona (HB1-7-3243 V222

Date Samples Receivad : 02-May-2019

Issue Date - 10-May-2019

Mo, of samples received 120

Mo, of samples analysed =20

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
is designed to assist internal expert and external Auditor review. Many components of this

reporting highlights any non-conformances, facilitates faster and more accurate data validation and
report contribute to the overall DGO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report,

NO Method Blank value outliers occur.

MO Duplicate outliers occur.

MO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
#® Analysis Holding Time Qutliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
® Quality Control Sample Frequency Qutliers exist - please see following pages for full details.

RIGHT SOLUTIONS

RIGHT PARTNER
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Weark Crder EB1911202
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project 10558 Inland Rail - Border to Gowie EIS ALS

Outliers : Analysis Holding Time Compliance
Matrix: WATER

Container [ Client Sampia ID{s) Crade exirached

D-il’j."-F Diater analy g E‘-‘i]."-&'
ovardue ovardua

EKOSTG: Nitrite as N by Discrete Analyser

Clear Plastic Bottle - Natural
Site 2, Site 2R o sis 02-May-2019  01-May-2019 1

EKOT1G: Reactive Phosphorus as P by discrele analyser
Clear Plastic Bottle - Natural
Sile 2, Sie 2R — . aaa 02-May-2019 01-May-2019 1

Outfiers : Frequency of Quality Control Samples
Matrix: WATER

@2 Controd Sa

Labaratory Duplicates (DUF)
PAHPheanols (GC/MS - SIM) 1 39 255 10.00 MEPM 2013 B3 & ALS QC Standard

Labaratory Contral Samgl

Suspended Solids (High Level) 4 30 13.33 15.00 MHEPM 2013 B3 & ALS QC Standard

Matrix Spikes (M5)
PAHPhenols (GC/MS - SIM) 1 39 255 5.00 MEPM 2013 B3 & ALS QC Standard

Analysis Holding Time Compliance
If samples ane identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interprating results
This report summarizes extraction | preparation and amalysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based om the sample container

provided, Dates réponted reprasent first date of axtraction of analysis and preclude subsequent diutions and reruns. A lIshng ol braaches (i any) 5 provided hadein

Holding time for leachate methods (e.g. TCLP) wary according to the analytes reported, Assessment compares the bach date with the shortest analyte holding time for the equivalent sol method. These are; organics
14 days, mercurny 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters

Holding times for VOC in soils wvary according to analytes of interest. Vinygl Chioride and Styrene holding time is 7T days; others 14days. A recorded breach does not guarantee a breach for all VOC analyes and
should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of inferest'concem.

Mafrix: WATER Evaluation: ® = Holding time breach . « = Within holding time

Methed Sampie Dare Exfraction / Prep

Container / Chont ! [ Date extracted | Dwe for exiraciion Evaiabon Dare analysed Dwe oy
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Work Order - EB1911202

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed I D for analysis | Evalualon

Mothod

EAQ10P: Conductivity by PC Titrator

Clear Plastic Bottie - Natural (EAG10-P)

Site 14, She 16, 01-May-2018 — - - 03-May-2018  28-May-2018 v
Site 18, Site 20R,
Site 23, Site 28,
_ Site 29 i
Clear Plastic Bottle - Natural (EA010-P)
Site 27, Site 30, 02-May-2018 — - - 03-May-2018  30-May-2019 v
Site 39, Site 40,
Site 42
Clear Plastic Bottle - Natural {EA010-P)
 Site 2, She IR | 2WApr-2018 = | = | = | 03-May2019 | 27-May2019 | '
Clear Plastic Bottle - Natural (EAQ10-P)
Site 3, Sie B, 30-Apr-2018 - — - 03-May-2018  28-May-2019 o
Site 7, Site 11,
DUP, FB

EAQ25: Total Suspended Solids dried at 104 £ 2°C
Clear Plastic Bottle - Natural {EAQZEH)

Site 14, Site 16, o1-May-2019 —_ - - 03-May-2018 | O8-May-2018 o
Site 18, Site 20R,
Site 23, Site 25,
Site 29
Clear Plastic Botthe = Matural {EADZEH)
Site 27, Site 30, 02-May-2019 —_ — L 03-May-2019  C5-May-2019 o
Site 39, Site 40,
Site 42
Clear Plastic Bottie - Matural [EAOZEH)
Site 2, Site 2R 29-Apr-2019 —_ —— - 03-May-2019 | 05-May-2019 -
Clear Plastic Bottie - Natural (EAQZEH) |
Site 3, S#te B, 30-Apr-2018 = — — 03-May-2019  OF-May-2019 v
Site 7, Site 11,

DUP, FB
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Work Order - EB1911202

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Method Sampie Date Extraction / Praparabon Analysis
Container / Clignt Sample 10(3) Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation
EADES: Total Hardness as CaCO3 _.
Clear Plastic Bottle - Mitrle Acid; Filtered (EDO93F)
Site 14, SHe 16, 01-May-2018 —_— = = 08-May-2018 289-May-2013 vy
Site 18, Site 20R,
Site 23, Site 28,
 Site 29
Clear Plastic Bottle - Mitric Acid; Filtered (EDO33F)
Site 27, Site 30, 02-May-2019 — — — 08-May-2018 30-May-2018 y
Site 39, Site 40,
Site 42
Clear Plastic Bottle - Mitrle Acid; Filtered (ED0OS3F)
 Site 2, She 2R 28-Apr-2018 = = _ = | Ot-May201d | 27-May-2019 |
Clear Plastic Bottle - Nitric Acid; Filtered (EDO33F)
Site 3, Site B, 30-Apr-2019 — — e 08-May-2018 28-May-2018 o
Site 7, Site 11,
Due, FB
EDOS3F: Dissolved Major Cations
Clear Plastic Bottle - Nitric Acid; Filtered (EDO93F) 1
Site 14, S#le 18, 01-May-2019 — e e 08-May-2019 29-May-2019 o
Site 18, Site 20R,
Site 23, Site 25,
Sita 29
Clear Plastic Bottle - Mitric Acid; Filtered (EDQ33F)
Site 27, Sie 30, 02-May-2019 - — [ 0B-May-2019 30-May-2019 g
Site 39, Site 40,
Site 42
Clear Plastic Bottle - Nitric Acid; Filtered (ED0S3F)
Sita 2, Site 2R 29-Apr-2019 -—- e am o8-May-2019 27-May-2015 T
Clear Plastic Bottle - Nitric Acid; Filtered (ED0S3F)
Sife 3, Site B, 30-Apr-2019 —_— —— - 08-May-2019 28-May-2019 W
Site 7, Site 11,
DuUP, FB
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Work Order - EB1911202

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Method Sampie Date Extraction / Praparabon Analysis
Container / Clignt Sample 10(3) Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation
EGO20F; Dissclved Metals by ICP-MS T
Clear Plastic Bottle - Nitrlc Acid; Filtered (EGO20A-F)
Site 14, SHe 186, 01-May-2018 il = - 08-May-2018 28-Oct-2019 vy
Site 18, Site 20R,
Site 23, Site 28,
 Site 29
Clear Plastic Bottle - Nitric Acid; Filtered (EGI2Z0A-F)
Site 27, Site 30, 02-May-2019 —_— — — 08-May-2018 28-0ct-2019 o
Site 39, Site 40,
Site 42
Clear Plastic Bottle - Nitric Acld; Filtered (EGO20A-F)
 Sime 2, Site 2R 29-Apr-2019 2l | = = | OtMay2018 | BO0ct2M8 | 0
Clear Plastic Bottle - Nitric Acid; Filtered (EGI20A-F)
Site 3, Site B, 30-Apr-2019 — — —_ 08-May-2018 27-0ct-2019 o
Site 7, Site 11,
DuR, FB
EGO35F: Dissolved Mercury by FIMS
Clear Plastic Bottle - Nitric Acid; Filtered (EGOI5F) I
Site 14, S#le 18, 01-May-2019 — e e 08-May-2019 29-May-2019 o
Site 18, Site 20R,
Site 23, Site 28,
Site 29 B
Clear Plastic Bottle - Nitric Acid; Filtered (EGOIEF)
Sita 27, Site 30, 02-May-2018 == —— — 0B-May-2019 30-May-2019 g
Site 39, Site 40,
Site 42
Clear Plastic Bottle - Nitric Acid; Filtered (EGO35E)
Sita 2, Site 2R 29-Apr-2019 - e ] 08-May-2019 27-May-2019 T
Clear Plastic Bottle - Nitric Acid; Filtered (EGO35F)
Sife 3, Site B, 30-Apr-2019 — e - 08-May-2019 28-May-2019 W
Site 7, Site 11,
DuUP, FB
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Work Order - EB1911202

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed I D for analysis | Evalualon

Mothod

EKO055G: Ammonia as N by Discrete Analyser

Clear Plastic Bottie - Sulfuric Acid (EK085G)

Site 14, Site 16, 0-May-2018 — — - 02-May-2019 Z8-May-2018 vy
Site 18, Site 20R,
Site 23, Site 28,
 Site 29 E
Clear Plastic Bottle - Sulfuric Acid (EKDS5G)
Site 27, Site 30, 02-May-2018 — — - 02-May-2019 30-May-2018 =
Site 39, Site 40,
Site 42
Clear Plastic Bottle - Sulfuric Acld (EK0ESG)
_Site 2, She 2R R B ) = b =) DRGNS | atameiig b
Clear Plastic Bottle - Sulfuric Acid (EK0ESG)
Site 3, Site 6, 30-Apr-2018 — — — 02-May-2018 Z8-May-2019 s
Site 7, Site 11,
DuP, FB

EKOSTG: Nitrite as N by Discrete Analyser
Clear Plastic Bottle - Natural [EK0STG)

Site 14, Site 16, o1-May-2019 —_ - - 02-May-2018 | (3-May-2018 o
Site 18, Site 20R,
Site 23, Site 25,
Site 29
Clear Plastic Botthe = Natural (EKO5TG)
Site 27, Site 30, 02-May-2019 - — — 02-May-2019  04-May-2019 o
Site 39, Site 40,
Site 42
Clear Plastic Bottie - Matural [EKO5TG)
Site 2, Site 2R 29-Apr-2019 —_ —— - 02-May-2018 | 01-May-2018 ®
Clear Plastic Bottle - Natural {(EKOSTG) |
Site 3, S#te B, 30-Apr-2018 = — — 02-May-2019  02-May-2019
Site 7, Site 11,

DUP, FB
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Work Order - EB1911202

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation

Mothod

Contalner / Chient Samphks I0(3)

EKOS5G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

Clear Plastic Bottle - Sulfuric Acid (EK053G)

Site 14, Site 16, 0-May-2018 = - - 02-May-2018 23-May-2019 vy
Site 18, Site 20R,
Site 23, Site 28,
__Site 29 2
Clear Plastic Bottle - Sulfuric Acid (EKD53G)
Site 27, Site 30, 02-May-2018 — — - 02-May-2019 30-May-2018 =
Site 39, Site 40,
Site 42
Clear Plastic Bottle - Sulfuric Acid (EK0ESG)
_Site 2, She 2R R B ) zza == ) DENavoms | ST Weens § 9
Clear Plastic Bottle - Sulfuric Acid (EK059G)
Site 3, Site 6, 30-Apr-2018 — — — 02-May-2018 Z8-May-2019 s
Site 7, Site 11,
DuP, FB

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser
Clear Plastic Bottle - Sulfuric Acid (EKDE1G)

Site 14, Site 16, 01-May-2018 | O7-May218  25-May-2018 o O7T-May2018 | 29-May-2019 v
Site 18, Site 20R,
Site 23, Site 25,
| Site29
Clear Plastic Botthe - Sulfuric Acid (EKDE1G)
Site 27, Site 30, 02-May-2019 | O7-May2018  30-May-2019 o O7-May-2018  30-May-2019 ,(
Sita 39, Site 40,
Site 42
Clear Plastic Bottle - Sulfuric Acid (EK0B1G)
Sita 2, Site 2R 29-Apr-2018 | O7-May-2018 | 27-May-2019 o O7-May-2018  2T-May-20189 o
Clear Plastic Bottle - Sulfuric Acid (EKDE1G)
Site 3, S#e 6, I0-APr-2019 | O7-May-2018  28-May-2018 o 07-May-2019  25-May-2019 v
Sita 7, Site 11,

DUP, FB
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Work Order - EB1911202

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Contalner / Chient Samphks I0(3)

EKO6TG: Total Phosphorus as P by Discrete Analyser

Clear Plastic Bottie - Sulfuric Acid (EK08TG)

Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation

Extraction / Preparation Analysis

EKO71G: Reactive Phosphorus as P by discrete analyser
Clear Plastic Bottle - Natural (EKOT1G)

Site 14, SHe 16, 01-May-2018 07-May-2018 29-May-2013 g 07-May-2018 289-May-2013 vy
Site 18, Sate 20R,
Site 23, Sie 28,
 Site 29
Clear Plastic Bottle - Sulfuric Acid (EK0ETG)
Site 27, Site 30, 02-May-2019 07-May-2019 30-May-2019 o O7-May-2019 30-May-2019 =
Site 38, Sae 40,
Site 42
Clear Plastic Bottle - Sulfurie Acld (EKDETG)
_ Site 2, Site 3R 2B-Apr-2019 | O7-May-2019 | 27-May-2018 | o~ | O7May2013 | 27-May-2018 | o
Clear Plastic Bottle - Sulfuric Acid (EKDETG)
Site 3, SRe B, 30-Apr-2019 07-May-2018 28-May-2018 v O7-May-2018 28-May-2018 v
Site 7, Sae 11,
DuP, FB

DUP, FB

Site 14, Site 16, 01-May-2018 — — 02-May-2019  03-May-2019 o
Site 18, Site 20R,
Sifa 23, Site 28,
Sita 29
Clear Plastic Bottle - Natural [EKOT1G)
Site 27, Sate 30, 02-May-2018 == i 02-May-2019  04-May-2010 v
Site 39, Site 40,
Site 42
Clear Plastic Bottie - Matural [EKOT1G)
Site 2, Site 2R 29-Apr-2019 - — 02-May-2018  0i-May-2019 x
Clear Plastic Botthe - Natural [EKOT1G)
Site 3, Site 6, 30-Apr-2019 = =E 02-May-2018  O2-May-2019
Sita 7, Site 11,
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Work Order - EB1911202

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed I D for analysis | Evalualon

Mothod

EP008: Chiorophyll a & Pheophytin a

Glass Flbre Filter Paper (Chiorophyll) (EPDOS)

Site 14, Site 18, 01-May-2018 —_ = - 02-May-2019 22-May-2019 vy
Site 18, Site 20R,
Site 23, Site 28,
_ Site 29 _
Glass Fibre Filter Paper (Chiorophyll) (EP00S)
Site 27, Site 30, 02-May-2019 — — e 02-May-2019 23-May-2019 =
Site 38, Site 40,
Sie 42
Glass Fibre Filter Paper (Chlorophyll) (EPD0S)
 Site 2, She 2R | 28Apr-2018 = | = | = ]| 02May-2019 | 20-May-2019 | ¢
Glass Fibre Filter Paper (Chiorophyll) (EP00S)
Site 3, Site B, 30-Apr-2019 — —— e 02-May-2019 21-May-2019 v
Site 7, Site 11

EPOTS(SIM)B: Polynuclear Aromatic Hydrocarbons
Amber Glass Bottle - Unpreserved (EPOTS{SIM))

Site 14, Site 18, 0-May-2018 | O7-May-2019 08-May-2019 o« O7-May-2019 16-Jun-2019 o
Site 18, Site 20R,
Site 23, Site 28,
Site 29
Amber Glass Battle - Unpreserved (EPOTS{SIM))
Site 27, Site 30, 02-May-2018 | O7-May-2019 (-May-2019 o O7-May-2019 16-Jun-2019 e
Site 39, Site 40,
Site 42 o
Amber Glass Bottle - Unpreserved (EPOTE SINI)
Sita 2, Site 2R 29-Apr-2018 | 03-May-2019 05-May-2019 o O7-May-2019 12-Jun-2019 o
Amber Glass Bottle - Unpreserved (EPOTS(SIM))
Site 3, Site B, 30-Apr-2019 03-May-2018 OF-May-2019 o O7-May-2019 12-Jun-2019 "y
Sifa 7, Site 11,

DUP, FB
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Work Order « EB1811202
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot{s) in which the submitted sample(s) was{werz) processed. Actual rate should ba greater than or agual to

the expected rate. A isting of breaches is provided in the Summary of Outliers.

Matrix: WATER ) Evaluation: ® = Quality Control frequency not within specification ; « = Quality Control fraquency within specification.

Rate (%) Quality Controd Specification
Expected | Evaluabion

Actual

Laboratory Duplicates (DUP)

Ammonia as N by Discrete analyser EKOS5G 3 : 26 1154 | 1000 | o MEPM 2013 B3 & ALS QC Standard |
Cmdumitr by PC Titrator ' EAD10-P F | 20 10.00 | 1000 | o NEPM 2013 B2 & ALS QC Standard |
Dissolved Marcury by FIMS EGOISE 4 | a5 1143 10.00 < MEPM 2013 B3 & ALS QC Standard j
Dissolved Metals by ICP-MS - Suite A EGO20A-F 2 | 20 10.00 10.00 v MEPM 2013 B2 & ALS QC Standard |
Major Cations - Dissolved EDOSSF | 4 | 3G 10.28  10.00 v |MEPM 2013 B3 & ALS OC Standard J
Nitrite and Nitrate as N (NOx) by Discrete Analyser | EK059G 3 | 2% 164 10,00 ¥ |NEPM 2013 B3 & ALS QC Standard |
Mitrite as M n;- Discrete .ﬁ.nihr.mr EKOSTG 2 : 20 mm 10.00 _,. MEPM 2013 B3 & ALS QC Standard :
PAH/Phenols (GC/MS - SIM) | EFﬂ?ﬁ(S.:M}' 1 | 39 256 10.00 ¥ NEPM 2013 B2 & ALS QC Standard |
Reactive Phospharus as P-By Discrete Analyser EKOTIG 2 ! 20 10,00 . 10.00 P MEPM 2013 B3 & ALS QC Standard ]
Suspended Solids (High Level) EAQZSH 5 | 30 10,00 10.00 v MEPM 2013 B2 & ALS QC Standard |
Total Kjeldah| Mitregen as M By Discrete Analyser . EKDS1G 2 ! 20 1000 | 10.00 i NEPM 2013 B3 & ALS QC Standard |
Total Phosphorus as P By Discrete Analyser EKDETG 2 | 20 10.00 10.00 ...f | NEPM 2013 B3 & ALS OC Standard |
Laboratory Contral olas (LCS) |
Ammonia as M by D|5|:mh analyser EKDS5G 2 26 769 | 5.00 | v MNEPM 2013 B3 & ALS QC Standard

Chiorophyll a and Pheophytin a '  EPODS 1 18 666 | E00 | o NEPM 2013 B2 & ALS QC Standard

Conductivity by PC Titrator | gaoiop| 2 20 10.00 | 10.00 v  |NEPM 2013 B3 & ALS OC Standard

Dissobved Marcury by FIMS | EGO3SE 2 35 BT | 5.0 e MEPM 2013 B3 & ALS QC Standard

Dissolved Matals by ICP-MS - Suite A EGO20A-F 1 20 5.00 < MEPM 2013 B3 & ALS QC Standard

Mitrite and Mitrate as M (MOx) by Discrete Analyser EKOS9G 2 26 7.69 v MEPM 2013 B3 & ALS QC Standard

Nitrite as N by Discrete Analyser EKOSTG 1 ; 20 5.00 v MEPM 2013 B3 & ALS QC Standard -
PAHPhanols (GC/MS - SIM) EPOTS(SIM) 3 [ s 769 v NEPM 2013 B3 & ALS OC Standard
Reactive Phospherus as P-By Discrete Analyser EKOTIG | 1 i 20 £.00 o MEPM 2013 B2 & ALS QC Standard |
Suspended Solids (High Level) EAGZSH 4 i 30 13.33 » MEPM 2013 B3 & ALS QC Standard |
Total Kjeldahl Nitrogen as N By Discrete Analyser EKOS1G 1 i 20 5.00 v NEPM 2013 B2 & ALS QC Standard |
Total Phosphorus as P By Discrete Analyser EKDETG. 1 i 20 5.00 o | NEPM 2013 B2 & ALS QC Standard 1
Method Blanks (MB) i
Ammenia as M by Diserete analyser EKOS5G 2 ! 26 7.60 5.00 e MEPM 2013 B2 & ALS QC Standard i
Chiorophyll a and Pheophytin a ' EPOOS 1 i 18 5,56 5.00 o MNEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Tirator ' EADIO-P 1 I 0 500 5.00 o NEPM 2013 B2 & ALS QC Standard |
Dissolved Mercury by FIMS | EGOISF| 2 | 3% 571 5.00 v |NEPM2013B3 & ALS QC Standard 1
Dissolved Matals by ICP-MS - Suite A | EGO20A-F 1 ! 20 5.00 £.00 v MEPM 2013 B3 & ALS QC Standard j
Major Cobons -Dissobved | Eooor| 2 | % | &® | &0 /[ NEPI2013B3 8 ALS OC Sandard J_
Mitrite and itrate as M (MOw) by Discrete Andlyser EKOS9G 2 : 2% 7.60 £.00 o MEPM 2013 B2 & ALS QC Standard :
Nitrite as M by Discrete Analyser ' EKDSTG 1 i 20 5.00 5.00 < MEFM 2013 B3 & ALS QC Standard l
PAH/Phanols (GC/MS - SIM) [ EPOTS(SIM) 3 | 768 5.00 - NEPM 2013 B3 & ALS QC Standard 1
Reactive Phosphorus as P-By Discrete Analyser | - EkoTiG| 1 [ 20 500 5.00 v 'NEPM 2013 B3 & ALS QC Standard |
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Werk Crder - EB1911202
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Quality Control frequency not within specification . + = Quality Control frequency within specification.
ty Control Sample Tyg Rate (%) Quality Contrel Specification
| Expected Evalualion

Suspended Solids n-nnn Lmn . o MNEPM 2013 B2 & ALS QC Standard

Tulnl Kijaldahl I*Hmnun as N By Dﬂl:mh mrjrur EKDE1G "4 MEPM 2013 B3 & ALS QC Standard

Total Phosphorus as P By Discrete Analyser K0aT ,,r" | MEPM 2013 B3 & ALS QC Standard

Ammaonia as N by Discrete analyser EKDS5G 2 26 769 5.00 : o MNEPM 2013 B3 & ALS QC Standard

Dissolved Mercury by FIMS - EGO3SF 2 35 £ £.00 o MEPM 2013 B3 & ALS QC Standard

Dissolved Metals by ICP-MS - Suite A EGO20A-F 1 20 5.00 5.00 o NEPM 2013 B3 & ALS QC Standard

Nitrite and Nitrate as N (NOx) by Discrete Analyser | EK059G 2 26 769 5.00 v NEPM 2013 B3 & ALS QC Standard

Mitrite as M by Discrete Analyser _ EKOSTG 1 20 5.00 800 | |NEPM2013B3 & ALS QC Standard

PAHPhenols (GC/MS - SIM) _ EPO7S(SIM) 1 30 256 5.00 = MEPM 2013 B2 & ALS OC Standard

Reactive Phosphorus as P-By Discrete Analyser | EKOTIG 1 20 5.00 5.00 P MEPM 2013 B3 & ALS QC Standard

Total Kjeldah| MNtregen as N By Discrete Analyser ' EKO0S1G 1 20 5.00 5.00 v MNEPM 2013 B3 & ALS QC Standard

Tatal Phosphorus as P By Discrete Analyser ' EKOETG 1 20 500 | 500 vy NEPM 2013 B3 & ALS QG Standard
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Work Order « EB1811202
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowie EIS

Brief Method Summaries

The analytical procedures used by the Emdronmental Division have been developed from established internationally recognized precedures such as those published by the LIS EPA, APHA, AS and NEPM. In house
developed precedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Cerificate of Analysis. Sources from which ALS methods have been developed are provided within the Mathod Descriptions.

Analyfical Methods

Conductivity by PC Titrator
Salinity

Suspended Solids (High Level)

Major Cations - Dissolved

Dissolved Metals by ICP-MS - Suite A

Dissohved Mercury by FIMS

Ammonia as N by Discrete analyser
Nitrite as N by Discrete Analyser
Mitrate as M by Discrete Analyser

Mitrite and Mitrate as M (NOx) by Discrete
Analyser

EADD-P
EAD0-EC-P

EAQZSH

EDOSSF

E. ..-F

EGO35F

EROS5G
EKOSTG

EKOS8G

EKD59G

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

In house: Referenced to APHA 2510 B. This procedure determines conductivity by automated |SE. This method

| is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25208, Calculation from Electrical conductivity. This method is compliant with

| NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25400, A gravimetric procedure employed to determine the amount of
‘non-filterable” residue in a agueous sample. The prescnbed GFC (1.2um) filter is rinsed with deionised water,
aven dried and weighed prior to analysis. A well-mixed sample is filtered through a glass fibre filter {1.2um).
The residue on the filter paper is dried at 104+/-2C . This method is compliant with NEPM (2013) Schedule B(3)

' In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 5010 and 6020; Cations are determined by

either ICP-AES or ICP-MS techniques. This methad is compliant with NEPM (2013) Schedule B(3)

Sodium Adsorption Ratio is calculated from Ca, Mg and Ma which determined by ALS in house method
CWI-EN/EDOS3F. This methad is compliant with NEPM (2013) Schedule B(3)

Hardness parameters are calculated based on APHA 2340 B, This methed is compliart with NEPM (2013)

| Schedule B(3)

In house: Referenced to APHA 3125: USEPA SWB846 - 6020, ALS QWI-EN/EG020. Samples are 0.45um filtered
prior to analysis. The ICPMS technigue utilizes a highly efficient argon plasma to ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct

| mass to charge ratios prior to their measurement by a discrete dynode ion detector.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCIZ){Cold Vapour generation) AAS)
Samples are 0.45pm filtered prior to analysis. FIM-AAS is an automated flameless atomic absorption technigue.
A bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample. The ionic
mercury is reduced online to atomic mercury vapour by SnCI2 which is then purged into a heated quartz cell.
Quantification is by comparing absorbance against a calibration curve. This method is compliant with NEPM

| (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 G Ammonia is determined by direct colorimetry by Discrete Analyser,

| This methed is compliant with NEPM (2013) Schedule B{3)

In house: Referenced to APHA 4500-N0O2- B. Nitrite is determined by direct colourimetry by Discrete Analyser.

| Thiz method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed
by quantification by Discrete Analyser. Nitrite is determined seperately by direct colourimetry and result for Nitrate

| calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nltrogen {H02+N 03} is determined by
Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013)

' Schedule B(3)
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Method Maitrix

Analyfical Methods

Method Descripfions

Organic Nitrogen as N (TKMN - NH3) EROB0G WATER In house: Referenced to APHA ml‘-.lurgmmNHB This method is compliant with NEPM (2013) Schedule B(3)
(discrete analyser) | | . : ,

Total Kjeldahl Mitrogen as N By Discrete EKDB1G | WATER In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high

Analyser temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia. Ammonia is determined
e i o | | colorimetrically by discrete analyser. This methed is compliant with NEPM (2013) Schedule B(3)

Total Nitragen as N (TKN + Nox) By EKDB2G | WATER In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM {2013) Schedule
Discrete Analyser | | B3}

Total Phosphorus as P By Discrele EHDETG | WWATER In house: Referenced to APHA 4500-P H, Jirka et al (1978), Zhang et al (2008). This procedure involves
Analyser sulphuric acid digestion of a sample aliquot to break phosphorus down to othophosphate. The orthophosphate

reacts with ammeonium molybdate and antimany potassium tartrate to form a complex which is then reduced and
its concentration measured at 880nm using discrete analyser. This methed is compliant with NEPM (2013)

I — | Schedule B(3)
Reactive Phosphorus as P-By Discrete EKOTIG | WWATER In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimony! tartrate reacts in acid
Analyser medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely

coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This methed is compliant
= C— | |with NEPM (2013) Scheduie B(3) _
Chioraphyll a and Pheophytin a EPOOB | WATER In house: Referenced to APHA 10200 H. The plgrnen'ts are extracted into aql.leuus acetone. The npllcal dem.lhr of
| : | the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.
PAHIPhenols (GC/MS - SIM) EPO7S(SIM) WATER In house: Referenced to USEPA SW 846 - 82700 Sample extracts are analysed by Capillary GC/MS in SIM Mode
and quantification is by companson against an established 5 point calibration curve, This method is compliant
with NEFM (2013) Schedule B(3)

] sthods Method Descriptions e :
TENTP Dlgeshnn EKOS1/EKDET | WATER In house: Referenced to APHA 4500 Morg - D; APHA 4500 F - H. This method is compliant with NEPM (2013)
| | | Schedule B{3)
Separatory Funnel Extraction of Liquids ORG14 | WATER In house: Referenced to USEPA SW 845 - 35108 100 mL to 1L of sample is transferred to a separatory funnel
and serially extracted three times using DCM for each extract, The resultant extracts are combined, dehydrated
and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) . ALS default excludes
sediment which may be resident in the container.




CHAIN OF CUSTODY

ALS Laboratary: please tick &

ALS

QADELADE 3/1 Burma Road Peoraka SA 5085
P 08 8152 5130 £: adelaide@alsglobal com

CIBRISBANE 2 Byth Street Statford QLD 4053
Ph 07 3243 7227 £ samples brabana@alsgiobal com

CBLADSTONE 48 Calemondah Drive Gladstene QLD
Phe 07 4878 7944 B! gladstone@alsglobal com

ONACRAY 7E et foad Maokay LD 4740
P 07 4844 §177 E: mackay@alsglobal com

SMELBOURNE 2.4 Wastall Road Soringvaie VIC 3171

Ph 03 8549 9800 E samples melbourre@alsgiokal.com

4880

CIMUDGEE 1128 Sydney Road Mudges NSW 2850

Pre 02 6372 5735 £: mudgee mail@alsgiobsl cam

ONEWOASTLE 5585 Maitland Road Moyfield West NBW 2304
armiples reweastiefBalsgloba sors

Ph: {2 4C14 260
CINCWWEA 4/ 3 Geary Place North Nowrs NSW 2541
£ 02 44252063 E. nowraifalsglobal com

CIPEATH 10 Hod Way Malags WA 5090
P 68 9209 7655 £ samples parthd@aisglobaloom

LISYDNEY 277.258

CLIENT: Eco Logical Australia

TURNAROUND

OFFICE: Brishane

{Standard TAT may be ionger for some tests
&.4.. Uira Trace Orpenins) :

REQUIREMENTS :

Standard TAT (List due date):

0 Non Stardard or urgent TAT (List due date]:

Custody Seal Intact?

Free ice / frozen ice b

Environmental Division
Brisbane
Work Order Reference

EB1912777

Phr 02 6784 BEG5 £
OTOWRSVILLE 14+ [
P, 07 4796 0600 £
OWOLLONGONG 1
Py G2 4225 3125 E
FOR LABORATOR’ | }‘ 1

Telephone : + 81-7-3243 7222

PROJECT: Intand Rail - Border to Gowrie EI$ PROJECT NO 10558] ALS QUOTE NO.: BN/M42(18 V2 COC SEQUENCE NUMBER  {Circle)
ORDER NUMBER: PURCHASE ORDER NO.: COUNTRY OF ORIGIN: Australia cog: 1 2 3 4 5 €& 7 ]Random Sample Temperature on Receipt: ‘C
PROJECT MANAGER: Miles Yeates CONTACT PH: 0467 738 954 of: 1 2 3 4 5 8 7 [Cthercomment )
SAMPLER; David Moore and Emily Messer SAMPLER MOBILE: RELINQUISHER BY: RECEIVED BY: RELINQUISHED BY: RECEIVED BY:
|COC Emailed to ALS? ( NO } EDD FORMAT {or default): . ; OnDEERQ E% 1)
Email Reports to (will default to PM if no other addresses are listed): milesy@ecoaus.com.au DATEITIME: DATETIME: DATE/TIME: DATE/TIME:
—— : — 1% gp-s@8 756
Email Invoice to (will default to PM if no other addresses are listed): milesy@ecoaus.com.au Zp % ] q Q@ Sy feb\ ’?—:SQ

COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL:

SAMPLE DETAILS " ANALYSIS REQUIRED including SUITES (NB. Suite Codes must b listed 1o aifract sulte price)
ALS USE ONLY MATRIX: Solid(S) Water(W) CONTAINER INFORMATION Additional Information
. 7 . Where Matals ars raquired. specity Tetal {unfiltarad botile required) or Dissolved (field Tiltered bottle required).
: All metals samples are field filtered.
£ E § e g = a qg"a P 3 =4 R Frozen Chlorophyli a filter paper samples
2 2 4 ZE Z 2 & ESTE | & = are included in this work order. Filter
£ 3 T E z EgeET | T 2 paper is 47mm GFF ~0.7 micron.
LAB 1D SAMPLE ID DATE / TIME MATRIX Ty soptes, O ® 4§ f2Fp| ¢ |gdiz | & S5 |Fillered volume is nated balow and on
! B I g g £8 £s g Z &N g| = 8 ;—‘3 jar. Filter paper was foil wrapped and
&j % ':-: e hd - R @ 3 2 a z @ g 7 5 £ |kept frozen at minus 17°C up'to delivery.
8§« | 88 | 20 |S2£%| 8 |omzs | B> | By
Se | %5 | 2% |ScEE3| ¥ |3¥z5 EE | Eg
, o & ] ZO | ZdZx i} ZEGCE | u& wa
i Site 2 ]é/;; 7 19 izee | w S X X X X X X X X |Chia volume fitered: égcm
[4 Site 6R 16 /5’ / 19 jtoo | W Y b3 X X b3 X X X X [cnlavoumefiterod: By bl
i ! q' -
Site 7 é 1 b W X X X X X X X X Chl a volume filtered:
3 ite 1615119 12 ) J,oeoml
( Site 18 }‘7/ 5’[ jcif j2e0| W S X X X X X X X X [Chavolumefitersd: | A e L
i
S Site 42 j 3[ S'I [? fZep w 5“ X X X X X X X X Chi a volume filtered: L cov ML
¢ pup [st“!,*q ize0 w é x X X x X X X +2 QANK botie g
N + ~F
3 FB ]6 } 5‘, /q 1100 w 4 X x X X X X X
= £
s TOTAL 3 5
: b,
Water Container Coges: P = Unpreserved Plastic; N = Ninc Freserved Plastic, ORC = Nir: Preserved ORG, SH = Sodium Hydroxide/Cd Preserved; 5 = Sodium Hydroxide Preserved Plastic; AG = Amber Glass Unpreserved; AP - Airfreight Unpreserved Plastic
o = VOA Vial HC! Praserved: VB = VOA Vial Sodium Bisulphate Praserved; VS = VOA Vial Sulfuric Preserved; AV = Alrfreight Unpreserved Vial 8G = Suffuric Preserved Amber Glass; H = HCS preserved Plastic; HS = HCI presarved Speciation bottle; SP = Sulfuric Pres&rvedfll

7 = Zine Acelalo Praserved Batfle, £ = EDTA Preserved Bottles: ST = Sterile Bottle, ASS = Plastic Bag for Acid Suiphate Soifs; B = Unpreserved Bag: L1 = Lugols lodine Preserved Bottles; STT = Sterile Sodium Thiosulfate Preserved Bottlgs.

e (20613)

Farm Page el 3

§ﬁc; g-‘!ﬁhyde Freserved Glass:

Agproved Dis: ORI 16




ALS) Environmental

CERTIFICATE OF ANALYSIS

Work Order - EB1912777 Page :10f8
Client . ECO LOGICAL AUSTRALIA PTY LTD Laboratary : Environmental Division Brisbane
Contact - MILES YEATES Contact : Customer Senvices EB
Address PO BOX 1422 Addrass : 2 Byth Street Stafford QLD Australia 4053

FORTITUDE VALLEY QLD 4006
Telephone ;. +51 (02 8536 BEST Telephone D +51-7-3243 7222
Project - 10558 Inland Rail - Border to Gowie EIS Date Samples Recaived : 20-May-2019 O7:50 ST A
Order number - Date Analysis Commenced - 20-May-2019 o ‘f._'\_ln:_;-_/'“_’-y,
C-0-C nurmber T Issue Date : 28-May-2019 09:01 :‘h-.:‘_-:-.._'_..-"_‘_,, i "ATA
Sampler : DAVID MOORE, EMILY MESSER __
Sita - . -,

2y N

Quote number - BN/M42118 V2 iy " Acerkation o, K25
No. of samples recaived i T Aoreinain o sl are Wit
Mo. of samples analysed 7 N MG AR Sty

This report supersedes any previous report{s) with this reference. Results apply to the sample(s) as submitied. This document shall not be reproduced, except in full.
This Certificate of Analysis contains the following information;

® General Comments

® Analytical Results

& Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/GC Compliance Assessment to assist with
Quality Review and Sample Receipt Notification.

Signafones

This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.
Signatones Position Accreditation Category

Kim MeCabe Senier Inarganic Chemist Brisbane Inorganics, Stafford, QLD

Kim McCabe Senior Inorganic Chemist W8 Water Lab Brishane, Stafford, QLD

Santusha Pandra Qrganic Chemist Brisbane Organics, Stafford, QLD

RIGHT SOLUTIONS | RIGHT PARTNER



Page : 2of8

Wark Order . EB12TTT
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS

General Comments

The analytical procedures wsed by the Envirenmental Diision have been developed from established imternationally mcognized procedures such as those published by the USEPA, APHA, AS and MEPM. In house
developed procedures are employed in the absence of decumented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

VWhere a reported less than (<) result is higher than the LOR, this may be due to pimary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference_

When sampling ime information is not provided by the client, sampling dates are shown without a time componant. In these instances, the time component has been assumed by the laboratory for processing
PUTPOSes.

Where a result is required to meet compliance limits the associated uncertainty must be considerad. Refer to the ALS Contact for details.

Kay : CAS Number = CAS registry number from database maintained by Chemical Abstracts Sendices. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
* = This result is computed from individual analyte detections at or above the level of reporting
& = ALS is not NATA accredited for these tests,
~ = |ndicates an estimated value,

®  Benzoialpyrene Texicky Equivalent Quotient (TEQ) per the NEPM (2013) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to
Berzolalpyrene, TEF values are provided in brackets as follows: Benz{a)anthracens {0.1), Chrysene (0.01), Benzo(b+)) & Berzo(k)fluaranthena (0.1), Benze(a)pyrene (1.0, Indena(1 2.3 edjpyrene (0.1),
Dibenz(a.hjanthracene (1.0), Benzo(g. h.i)perylene (0.01). Less than LOR results for 'TEQ Zero' are treated as zero,

*  Sodium Adsorption Ratio (where reported). Where results for Ma, Ca or Mg are <LOR, a concentration at half the reported LOR is incorporated into the SAR calculation. This represents a conservative approach
for Ma relative to the assumption that <LOR = zero concentration and a conservative approach for Ca & Mg relative to the assumption that <LOR is equivalent to the LOR concentration,
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Analytical Results

Sub-Matric: WATER
{Matrix: WATER)

Jofs
EB1812777

ECQ LOGICAL AUSTRALIAPTY LTD
10558 Inland Rail - Border to Gowia EIS

Chent sample (D

et .:'-,lm,'“:n."rg il S frm

Site 2

16-May-2019 12200

Site BR

16-May-2019 1200

Site 7

15-May-2019 12200

ALS

Sile 18 Site 42

17-May-2019 12:00 15-May-2012 12:00

Compound CAS Number LOR Lhvit EB191277T-001 EB1H1ZTTT-002 EB1912TTT-003 EB12ZTTT-004 EB19M2TTT-005
Result FResull Result Result Result

EAD10P: Conductivity by PC Titrator

Electrical Conductivity @ 25°C SEE i pSiem 280 437 440 320 1280
EADZOEC: Salinity

Salinity —| 0 g'kg 0.14 0.21 0.21 0.15 0.64
EADZS: Total Suspended Solids dried at 104 £ 2°C

Suspended Solids (S5) 5 mg'L 12 1 [ 14 <5
EADG5: Total Hardness as CaCO3

Total Hardness as CaCO03 1 mg/L TO BE a3 101 1i:]

ED093F: Dissolved Major Cations

Calcium T440-70-2 1 mg'L 15 18 19 28 62
Magresium 7439954 1 mg'L g 10 11 7 B&
EGO20F: Dissolved Metals by ICP-MS

Arsenic 7440-33-2 | 0.001 mg'lL 0.002 0.001 0.001 <0.00 <0.001
Cadmium 7440-43-5 | 0.0001 mglL =0.0001 <0.0001 =0.000 =0.0001 =0.0001
Chromium T440-47-3| 0.0 mg/L =0.001 =0.001 =0.001 =0.001 =0.001
Copper 7440508 0.0 mg/L <{),001 <(.001 <0001 0,001 <0001
Mickel 7440.02-0| 0.001 mg'L <0.001 =0.001 =0.001 0002 0.002
Lead T438.92-1| 000 mg/L =0.001 <0.001 <0001 =000 =0.001
Zinc T440-68-5 | 0.005 mg/L <), 005 <0005 <0),005 <(),005 <0005

EGD35F: Dissolved Mercury by FIMS
Mercury

EKD55G: Ammonia as N by Discrete Analyser

Ammonia as N

7439976 0.0001 mg/L

T664-41-7

=0.0001

<0.0001

<0.0001

<0.0001 <0.0001

EKO5TG: Nitrite as N by Discrete Analyser

Nitrite as N

14787650 0.01

<001

=0.01

<001

<0.01

EKO058G: Nitrate as N by Discrete Analyser

Mitrate as N

14797-55.8 | 0.01 mg'L

=0.M

=0.01

EK059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

Nitrite + Nitrate as N

—| 00 mglL

=0.M

=0.01

EKD060G:Organic Nitrogen as N (TKN-NH3) By Discrete Ana!yser

Organic Nitrogen as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyse

Tatal Kjeldahl Nitrogen as N fatel mg/L

EKD0E62G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser
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Work Crder . EB1S27TT
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample 10 Site 2 Site 6R Site 7 Site 18 Site 42
{Matrix: WATER)
Chent sampling date / tme 16-May-2019 12:00 16-May-2019 12:00 16-May-2019 12:00 17-May-2019 1200 18-May-2019 12:00
Compound CAS Numbey  LOR Linit EB1ZTTT-001 EB1MZTIT-002 EB1912777-003 EB1912777-004 EB19127T77-005
Result Resul Result Resul Result
EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued ]
TowsiNtrogenasN . 01 | meL | o1 | 1| 12 08 18
EKO067G: Tolal Phosphorus as P by Discrete Analyser )
mmﬁ-_ﬁ—-ﬂ— o002 o0t 001
EKI gactive Phosphorus as P by discrete analyser
IEI_-_‘_ <001 el A
EPO08: Chlorophyll a & Pheophytin a
T 5 1
1 1 1
EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons
Maphthalene 51-20-3 1.0 Hg/l =1.0 <1.0 =1.0 =1.0 =1.0
Acenaphthylens 208-96-8 1.0 pgll <1.0 <1.0 <1.0 <10 <1.0
Acenaphthens 83329 1.0 1= <1.0 <1.0 =1.0 <1.0 <1.0
Fluorene B5-T3-7 1.0 Hg/L <1.0 <1.0 <1.0 =1.0 <1.0
Phenanthremne a5-0M-8 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
Anthracene 120-12-7 1.0 T4 <1.0 =1.0 =1.0 <1.0 <1.0
Fluoranthene 206-44-0 1.0 gL =10 <1.0 =1.0 =1.0 <1.0
Pyrene 129000, 1.0 Pl <10 <10 <10 <10 <10
Benzjajanthracene 56553 1.0 pgll <1.0 <1.0 <10 <10 <1.0
Chrysene 218019 1.0 pall <1.0 <10 =10 =10 =10
Benzo(b+ifMucranthens 205902 205523 1.0 Holl <10 <10 <1.0 <10 <10
Benzolk fluoranthene 207-08-9 1.0 1= <1.0 <1.0 <1.0 <1.0 =1.0
Benzola)pyrens 328 05 HglL <05 <05 =05 <05 <05
Indeno]1.2.3.cdpyre ne 183-39-5 1.0 poll <1.0 <1.0 <1.0 =10 <1.0
Dibenz{a. hjanthracens 53-70-3 1.0 [T=1 <1.0 <1.0 =1.0 =1.0 =1.0
Benzo(g.h.ijperylene 151.24-2 1.0 Hg/l <1.0 <1.0 <1.0 =1.0 <1.0
* Sum of polycyclic aromatic hydrocarbons —— 05 pall 0.5 <0.5 <0.5 =05 <0.5
* Benzofa)pyrene TEQ (2ero) — 05 118 <05 <05 =05 =0.5 <0.5
EPO75({SIM)S: Phenolic Compound Surrogates n
Phenol-de& 1327583 1.0 % 0.4 8.9 265 34.0 278
2-Chiorophenol-D4 83851736 1.0 % 846 80.4 68.5 833 £9.8
2.4 6-Tribromophenol 118706 1.0 % 60.0 B4.1 40.3 514 252
EPOTS{SIM)T: PAH Surrogates _
2-Fluorobiphenyl 321-60-8 1.0 % 825 BO.7 7.6 856 B84.0
Anthracene-d10 1715.068-8 1.0 % 573 574 778 104 83.3
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Work Order - EB1912777
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowia EIS ALS
Analytical Results
Sub-Matric: WATER Chent sample 10 Site 2 Site 6R Site 7 Site 18 Site 42
{Matrix: WATER)
Client sarmpling date / ime 16-May-2019 12:00 16-May-2019 12:00 16-May-2019 12:00 17-May-2019 12:00 18-May-2019 12:00
Compound CAS Numbey  LOR Unit EB1912777-001 EB1912777-002 EB1912777-003 EB1S12777-004 EB1912777-005
Result FResull Result Result Result
EPOTS{SIM)T: PAH Surrogates - Continued A
4-Terphenyl-did 1718510, 10 % 60.8 614 825 12 §9.7
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Work Qrder . EB12TTT

Chent : ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS

Analytical Results

Sub-Matric: WATER Chent sample 1D DUP FB
{Matrix: WATER)

Chievet sampling cate / e 16-May-2019 12:00 16-May-2019 12:00
Compound CAS Number | LOR Linit EB1912777-006 EB1912777-007
Result Riesul

EAD10P: Conductivity by PC Titrator

_-E‘E--E___

EADZODEC: Salinity

Csaity 001 | gk [ _om | w0 |

EADZS5: Total Sus ded Solids dried at 104 £ 2°C

CSuspencedsobdsiss) . s | mL |7 | s |

EADGS5: Tolal Hardness as CaCO3

-_“-_

ED0%3F: Dissolved Major Cations

Calcium T440-70-2 1 mglL 19 <1
mglL
EGO020F: Dissolved Metals by ICP-MS
mglL
Cadmium 7440-43-9 | 0.0001 mg/L <0.0001 =0.0001
Chromium 7440-47-3| 0.001 mglL =0.001 <0.001
Copper 7440-50-8 | 0.0 mg'L <0.001 <0.001
Mickel 7440-02-0) 0.0 mg/lL <0.001 <0.001
Lead 7439921 | 0.001 mgL =0.001 <0.001
Zinc T440-66-6 | 0.005 mg'L <0005 <0.005

EL.:ILEF Dissolved Mercury by FIMS

____"

EKO055G: Ammonia as N by Discrete Analyser

Ammonia as N 7664-41-7 mm__-ﬁ_'

EKO57G: Nitrite as N by Discrete Analyser

Cwuteasn  qeresol 001 | met | w00t | <ot |

EKO058G: Nitrate as N by Discrete Analyser

Nitrate as N arorsss) 001 | moL | o | <0 |

EKO059G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser

e sNvseasN | 001 | mL | om | <0 |

EKO060G:Organic Mitrogen as N (TKN-NH3) By Discrete Analyser

Comgamchitogenash -~ ot | _mL | 10 | o1 |

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser

TotalKjeldahiNitogenash | 01 | mL 10 | 01 |

EK062G: Total Nitrogen as M (TKN + NOx) by Discrete Analyser
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Work Crder . EB12777
Chent : ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Border to Gowie EIS
Analytical Results
Sub-Matri<: WATER Chent sample ID DUP FB — — ——
{Matrix: WATER)
Chievet sampling date / e 16-May-2019 12:00 16-May-2019 12:00 —— — e
Compound CAS Number LOR Uit EB19127TTT-008 EB1912T77-007 m——— R ——
Result Resul — — —

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser - Continued
* Totai Nitrogen as N —[ o1 | mr | 12 | @1 - | - [ -

EKO067G: Tolal Phosphorus as P by Discrete Analyser

T — L T N T S S— — — [ —

EKI( active Phosphorus as P by discrete analyser .
m_“‘_ = | = I =

EPOTS{SIMIB: Polynuclear Aromatic Hydrocarbons

Naphthalene 81-20-3 =0 — — J—
Acenaphihylene 208068 1.0 118 <10 <10 — — e
Acenaphthene 83328 10 118 1.0 =10 —_— — —
Fluoreme 88.73.7 1.0 gl 1.0 10 — = s
Phenanthrene 8508 1.0 pg'L <1.0 <1.0 —_— —_— —_—
Anthracene 120-12-T 1.0 Hg'L <10 <1.0 — = ==
Fluoranthens 206-44-0, 1.0 ol <1.0 1.0 —_ — J—
FyTene 120-000| 1.0 HglL <10 <10 —_— — —
Benz{ajanthracens 56-55-3 1.0 Ho'l <1.0 =1.0 —_— — —
Chrysene 21801-9 1.0 HglL <1.0 <1.0 _— A —
Benzo(b+|flusranthens 205992 205-82-3| 1.0 118 <10 <10 - — —
Benzolk fluoranthene 207-08-9 1.0 [T-18 <1.0 <1.0 —_— — —
Benzola)pyrene 0328 05 Hgll 05 =05 — — il
Indeno]{1.2.3.cd)pyrens 193-39.5| 1.0 pall <10 <1.0 —— — —
Dibenz{a.hjanthracene 53.70.3| 1.0 Mgl <1.0 <10 — —_— —
Benzo(g.h.ijperylens 1671 -2d-2 1.0 ol <10 <10 — = TP
* Sum of polycyclic aromatic hydrocarbons — 0.5 Hg'L <0.5 <0.5 — e —
* Benzo{a)pyrene TEQ (zero) . 05 Hgl 0.5 =05 —_— — —
EPO75({SIM)5: Phenolic Compound Surrogates .
Phenol-de 13127-88-3 1.0 % 266 298 —_— _— —
2-Chlorophenol-Dd 53951-T3-5 1.0 % T0.1 78.5 — — —
2.4.6-Tribromophenol 118706 10 % 35.0 348 —_ [ R
EPOTS{SIM)T: PAH Surrogates .
24Flucrobiphenyl az1s085 1.0 % T72.4 82.0 —_— — —
Anthracene-d10 1719-06-8 1.0 % £7.3 8.2 —_ — J—
4-Terphenyl-d14 1718510, 1.0 % B33 95,8 - —_— —
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Work Order . EB1912777
Chent : ECO LOGICAL AUSTRALIA PTY LTD

Project 10558 Inland Rail - Border to Gowia EIS

Surrogate Control Limits

Sub-Matric: WATER Recovery Limits (%)

Phenol-ds 13127883 10 7
2-Chlorophenaol-04 83951-73-6 i) 130
2.4.6-Tribtromophenal 118-78-8 19 | 181
EPOTS(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-5 14 148 |
Anthracene-d10 1713-06-8 35 137
#-Terphenyl-d14 1718-51-0 6 154




Enuironmental

QA/QC Compliance Assessment to assist with Quality Review

Waork Order -EB191277T

Chlient :ECO LOGICAL AUSTRALIA PTY LTD
Contact : MILES YEATES

Project : 10558 Inland Rail - Border to Gowie EIS
Site :

Sampler : DAVID MOORE, EMILY MESSER
Order numbser s

Page 1ofg

Laboratory : Ervironmental Division Brisbane
Telephona (+B1-7-3243 V222

Date Samples Receivad 1 20-May-2019

Issue Date : 28-May-2019

Mo, of samples received =7

Mo, of samples analysed -7

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated
reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this

report contribute to the overall DGO assessment and reporting for guideline compliance.

Brief method summaries and references are also provided to assist in traceability.

Summary of Outliers
Outliers : Quality Control Samples

This report highlights outliers flagged in the Quality Control (QC) Report,

NGO Method Blank value outliers occur.

MO Duplicate outliers occur.

MO Laboratory Control outliers occur.

NO Matrix Spike outliers occur.

For all regular sample matrices, NO surrogate recovery outliers occur.

Outliers : Analysis Holding Time Compliance
#® Analysis Holding Time Qutliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
® NO Quality Control Sample Frequency Qutliers exist.

RIGHT SOLUTIONS

RIGHT PARTNER
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Work Grder - EB191 2777
Cliant - ECO LOGICAL AUSTRALIA PTY LTD
Project - 10558 Inland Rail - Border to Gowle EIS ALS

Outliers : Analysis Holding Time Compliance
Matrix: WATER

Analysis
Container [ Client Sampie 1D{s) Dl wo frge: s D-ﬂ'j."-? Diater &by s Diire for analysis E‘ﬁ]."s
ovardue ovirdue

EKOSTG: Nitrite as N by Discrete Analyser
Clear Plastic Bottle - Matural

Site 2, SHe BR, - - - 20-May-2019 18-May-2019 2
Site 7, DUP,

FB
Clear Plastic Bottle - Natural

Site 18 - - -— 20-May-2019 19-May-2018 1

EKOT1G: Reactive Phosphorus as P by discrete analyser
Clear Plastic Bottle - Natural

Sita 2, Sile ER, —— — 20May-2019 18-May-2018 2
Site 7, DUP,
FB
Clear Plastic Bottle - Natural
Site 18 — — 20-May-2019 19-May-2019 1

Analysis Holding Time Compliance

If samples are identified balow as having baen analysad or extracted cutside of recommended helding times, this should be taken into consideration when interprating results.

This report summarizes exiraction ! preparation and anmalysis times and compares each with ALS recommended holding times (referencing USEPA SW B4B, APHA, AS and MEPM) based on the sample container
provided. Dates reported represent first date of extraction or analysis and preciude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein.

Holding time for keachate methods (eg. TCLP) vary according to the analytes repored. Assessment compares the keach dale with the shortest anahte holding time for the equivalent sol method. These are: organics
14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters

Holding times for YOG (0 $0fls vary according to analytes of interest. Vinyl Chlorde and Styrene holding time s T days, others 1d4days. A recorded breach does not guarantee a breach for all VOO analyles and
should be verified in case the reported breach i a false positive or Vinyl Chloride and Styrene are not key analytes of interest'concem

Malrix: WATER Evaluation: ®» = Holding time breach ; + = Within holding time
Comadner / Chent Sample I0z) E vt o Date analysed D for Ardiysis Evalualion

EAQ10P: Conductivity by PC Titrator
Clear Plastic Bottle - Matural (EAQ0-P)

Site 2, Site &R, 16=May=2018 — - - 22-May-2019 13-Jun-2018 v
Site 7, DUP,
FB
Clear Plastic Bottie - Natural (EAQ10-F)
Sie 18 17-May-2019 —_ — 22-May-2019 14-Jun-2014 v

Clear Plastic Bottle - Natural (EA0-P)
Site 42 18-May-2018 - —— 22-May-2019 15-Jun-2019 v
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Work Order . EB1912777

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Extraction / Preparation

Analysis

Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed | Duwe for analysis | Evalualon
EAD25: Total Suspended Solids dried at 104 £ 2°C _
Clear Plastic Bottle - Natural {EAGZEH)
Site 2, Ske 6R, 16-May-2019 = e 21-May-2018 23-May-2019 vy
Site 7, DUP,
I
Clear Plastic Bottle - Natural {EADZEH)
Site 18 17-May-2019 — — 21-May-2019 24-May-2019 ¥
Clear Plastic Bottle - Natural {EAGZEH)
Site 42 18-May-2019 — — 21-May-2019 25-May-2019 v
EA0GS5: Total Hardness as CaCO3 3
Clear Plastic Botthe - Nitric Acid; Filtered (EDO23F)
Site 2, Site BR, 16-May-20158 e s 25-May-2019 13-Jun-2019 o
Site 7, DuUP,
FB S
Clear Plastic Botthe - Nitric Acid; Filtered (EDDS3F)
Site 18 B L ol - - e it ol L Ak v
Clear Plastic Botthe - Mitric Acid; Filtered (EDO33F)
Site 42 18-May-2013 [ s 25-May-2019 15-Jun-2019 o
EDQS3F: Dissolved Major Cations
Clear Plastic Bottle - Nitric Acid; Filtered (EDOS3F)
Site 2, Sie 6R, 16-May-2019 — — 25-May-2015 13-Jun-2019 v
Site 7, DuP,
FB
Clear Plastic Bottle - Nitric Acid; Filtered (EDOS3F)
| Sied® 00000 ~ 1T-Way-ants e = -May-2018 | 14dun-2019 v
Clear Plastic Bottle - Nitric Acid; Filtered (EDOS3F)
Site 42 18-May-2019 . - 25-May-2019 15-Jun-2019 4
EGO20F: Dissolved Metals by ICP-MS 1
Clear Plastic Bottle - Nitric Acid; Filtered (EGOZ0A-F)
Site 2, Site &R, 16-May-2019 _— — 26-May-2018 12-Mov-2019 ¥
Site 7, ouP,
FB
Clear Plastic Bottle - Nitric Acid; Filtered (EGO20A-F)
Site 18 17-May-2018 — — 26-May-2019 13-%"-_2.’01 a ./
Clear Plastic Botthe - Nitric Acid; Filtered (EGDZ0A-F)
Site 42 18-May-2019 — —_— 26-May-2019 1a-MNov-2019 o
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Work Order . EB1912777

Client - ECOLOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Mothod

Extraction / Preparation

Analysis

Container / Client Samphe I0Y3) Dare extracted | Due for extracton | Evakabion Date analysed | Duwe for analysis | Evalualon
EGO35F: Dissolved Mercury by FIMS T
Clear Plastic Bottle - Nitrlc Acld; Flltered (EGO35F)
Site 2, SHe 6R, 16-May-2019 = s 27-May-2018 13-Jun-2019 vy
Site 7, DUP,
FB -
Clear Plastic Bottle - Mitric Acid; Filtered (EGUI5F)
Site 18 17-May-2019 — — 27-May-2019 14-Jun-2019 ¥
Clear Plastic Bottle - Nitrlc Acld; Flltered (EGO35F)
Site 42 18-May-2015 - - 27-May-2019 15-Jun-2019 ¥
EKO055G: Ammonia as N by Discrete Analyser L2z
Clear Plastic Botthe - Sulfuric Acid (EKDS5G)
Site 2, Site BR, 16-May-2019 wae ses 20-May-2018 13=Jun-2018 v
Site 7, DuUP,
FB -
Clear Plastic Bottle - Sulfuric Acid (EKDS5G)
Site 18 B L ol - - i it ol L A ek v
Clear Plastic Bottle - Sulfuric Acid (EK055G)
Site 42 18-May-2019 wae wean 20-May-2019 15=Jun-2015 -
EKOETG: Mitrite as N I_|':,-' Diserele Ana I':.l G
Clear Plastic Bottle - Natural (EKO05TG)
Site 2, Site BR, 16-May-2019 S - 20-May-2019 18-May-2019 ®
Site 7, DUF,
FB
Clear Plastic Bottle - Matural {EKO5TG)
Site 18 1T-May-2019 - - 20-May-2019 19-May-2019 ®
Clear Plastic Bottle - Matural (EKO5TG)
Site 42 18-May-2019 . - 20-May-2019 20-May-2018
EKO55G: Nitrite plus Nitrate as N (NOx) by Discrete Analyser i— = — ==
Clear Plastic Bottle - Sulfuric Acid (EKDE3G)
Site 2, Site &R, 16-May-2019 — —_ 20-May-2018 13-Jun-2019 ¥
Site 7, DUP,
FB
Clear Plastic Bottle - Sulfuric Acld (EKDE8G)
Site 18 17-May-2018 — — 20-May-2013 1d-Jun-2018 ./
Clear Plastic Bottle - Sulfuric Acid (EK053G)
Site 42 18-May-2019 —_— —_ 20-May-2019 15-Jun-2019 y
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Work Grder - EB1MZTTY

Cliant - ECO LOGICAL AUSTRALIA PTY LTD

Project - 10558 Inland Rail - Border to Gowie EIS ALS
Malrix: WATER Evaluation: ® = Holding time breach . + = Within holding time.

Sampie Date Extraction / Preparation Analysis
Date extracted | Due for extracton | Evakaton | Dateanalysed | Dueforanayss | Evelation

Mothod

Container / Chenf Sample I0Ys)

EKO061G: Total Kjeldahl Nitrogen By Discrete Analyser
Clear Plastic Bottle - Sulfurle Acid (EKDE1G)

Site 2, SHe 6R, 16-May-2019 22-May-218 13-Jun-2019 g 22-May-2018 13-Jun-2019 vy
Site 7, DUP,
FB

Clear Plastic Bottle - Sulturic Acid (EKDE1G)
Site 18 17-May-2018 | 22-May-2018  14-Jun-2019 . 22-May-2018  14-Jun-2019 v

Clear Plastic Bottle - Sulfurie Acld (EKDE1G)
Site 42 18-May-2013 22-May-2019 15-Jun-2013 v 22-May-2013 15-Jun-2018 v
EKD6TG: Total Phosphorus as P by Discrete Analyser T

Clear Plastic Bottle - Sulfuric Acid (EKDETG)
Site 2, Site BR, 16-May-20158 22-May-2018 13-Jun-2019 o 22-May-2019 13-Jun-2019 "

Sita 7, DuP,
e e e
Clear Plastic Bottle - Sulfuric Acid (EK0ETG)

Site 18 § e | ZaManane. | it 1e | Zepanie ) Mokeidie |
Clear Plastic Bottie - Sulfuric Acid (EK0STG)

Sito 42 18-May-2019 | 22-May-2018 | 15-Jun-2018 o 22May-2019 | 15-Jun-2018 "

EKOTIG: Reactive F‘I1r_:-:=.F:-h|:_:-r1_1"_.' as p I:|':,r discrele ._1|:|.'_|I!,'.-;|.-r

Clear Plastic Bottle - Natural (EKOT1G)
Site 2, Site BR, 16-May-2019 —_ — - 20-May-2019 18-May-2019 ®

Site 7, DUR,
FB

Clear Plastic Bottle - Natural (EKOT1G)
| Sile 18 17-May-2013 — | - I 20-May-2019 | 19-May-2019 *®

Clear Plastic Bottle - Natural (EKOT1G)
Sitn 42 18-May-2019 = s sz 20-May-2018  20-May-2018

EPODE: Chlorophyll a & Pheophytin a

Glass Fibre Filter Paper (Chiorophyll) (EP00S)
Sie 2, Site &R, 16-May-2019 — - = 21-May-2018  08-Jun-2019 ,.r

Site 7

%% Fibre Filter Paper (Chicrophyil) [EFDD8)
Site 18 | AT May2018 | — | — | = | H-May2H8 | 07-hun-2015 L4

33 Fibre Filter Paper (Chiorophyll) (EPC0S)

Site 42

E F'EI?E-[E'.T-."E:IEEZ Pal :"I'I\.Il:l ear Aromatic H :r'l:l rocarbons

Amber Glass Bottle - Unpreserved [EPOTE SIM)
Sita 2, Sfe BR, 16-May-20159 21-May-2015 23-May-2019 o 23-May-2013 30-Jun-2019 N
Site 7, DUP,
FB

Amber Glass Bottle - Unpreserved (EPOTS({SIM))
Site 18 17-May-2019 | 21-May-2018  24-May-2019 v 23-May-2018 | 30-Jun-2018 v

18-May-2019 —_— — 21-May-2018 08-Jun-2018 ¥

Amber Glass Bottle - Unpreserved (EPOTS(SIM))
Sita 42 18-May-2019 | 21-May-2018 | 25-May-2019 < 23-May-2019 | 30-Jun-2019 v
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Work Crder - EB1H277Y
Client - ECO LOGICAL AUSTRALIA PTY LTD
Project . 10558 Inland Rail - Border to Gowle EIS

Quality Control Parameter Frequency Compliance

The following report summarises the frequency of laboratory QC samples analysed within the analytical lot{s) in which the submitted sample(s) was{werz) processed. Actual rate should ba greater than or agual to
the expected rate. A isting of breaches is provided in the Summary of Outliers.

Evaluation: ® = Quality Control frequency not within specification ; « = Quality Control fraquency within specification.

Matrix: WATER

Laboratory Duplicates (DUP)

Rate (%) ,

Actual

Expected

Evalualion

Quaiity Control Specification

Labaratary Cantrol olas (LCS)

Ammonia as N by Discrete analyser EKOS5G 2 : 13 15.38 10.00 MEPM 2013 B3 & ALS QC Standard
Conductivity by PC Titrator EAD10-P 2 [ 20 10.00 10.00 NEPM 2013 B3 & ALS QC Standard
Dissobved Marcury by FIMS EGO35F 2 i 14 14.28 10.00 MEPM 2013 B3 & ALS QC Standard
Dissobved Metals by ICP-MS - Sulte A EGO20A-F 2 [ 15 13.33 10.00 MEPM 2013 B3 & ALS OC Standard
Major Cations - Dissolved EDOSSF | 2 i 20 10,00 10.00 | MEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx) by Discrete Analyser EK0S8G 2 | 13 16.38 10.00 |NEPM 2013 B3 & ALS QC Standard
Mitrite as M n;- Discrete .ﬁ.nihr.mr EKOSTG 2 : 19 10.53 10.00 MEPM 2013 B3 & ALS QC Standard
PAH/Phenols (GC/MS - SIM) EFu?ﬁ(sami' 1 | 7 14,29 10.00 MEPM 2013 B2 & ALS QC Standard
Reactive Phospharus as P-By Discrete Analyser EKOTIG 2 | 19 10.63 10.00 MEPM 2013 B2 & ALS QC Standard
Suspended Solids (High Level) EADZ5H 3 ) 10.34 10.00 NEPM 2013 B3 & ALS QC Standard
Total Kjeldah! Nitrogen as N By Discrete Analyser EKOS1G 2 [ 20 10.00 10.00 NEPM 2013 B3 & ALS QC Standard
Total Phosphorus as P By Discrete Analyser EKDETG 2 | 20 10.00 10,00 | NEPM 2013 B3 & ALS QC Standard

L

W

W

v

v

v

L

v

v

v

i

4
Ammonia as M by D|5|:mh aml'rser EKOS5G 1 | 13 T.69 E.W ; v MEPM 2013 B3 & ALS QC Standard |
CHwophrII aand F‘hwﬂ'-m a " EPODS 1 [ 12 833 5.00 o MEPM 2013 B3 & ALS OC Standard |
Conductivity by PC Titrater EACHOP | 2 i 20 10.00 10.00 v | MEPM 2013 B3 & ALS OC Standard 1
Dissolved Mercury by FIMS EGOASE 1 i 14 7.14 6.00 Fr: MEPM 2013 B2 & ALS QC Standard |
Dissolved Metals by ICP-MS - Suite A EGO204-F 1 i 15 6.67 5.00 v NEPM 2013 B3 & ALS QC Standard |
Mitrite and Mitrate as N (NOx) by Discrete Analyser EKO0S9G 1 i 13 759 5.00 e NEPM 2013 B3 & ALS QC Standard |
Nitrite as N by Discrete Analyser EKO57G 1 [ 18 526 5.00 ( MEPM 2013 B3 & ALS QC Standard 5
PAHPhanols (GC/MS - SIM) EPOTS(SIM) 1 [ 7 14.25 .00 v NEPM 2013 B3 & ALS QC Standard
Reactive Phosphorus as P-By Discrete Analyser EKOTIG i 1 i 19 526 5.00 o MEPM 2013 B3 & ALS QC Standard |
Suspended Solids (High Level) EAQZSH [ i 29 20.69 15.00 F NEPM 2013 B3 & ALS QC Standard |
Total Kjeldahl Nitrogen as N By Discrete Analyser EKOBIG 1 i 20 5.00 5.00 .,r" NEPM 2013 B3 & ALS QC Standard |
Total Phosphorus as P By Discrete Analyser EKDETG Y [ 20 500 500 o | NEPM 2013 B3 & ALS QC Standard 1
Method Blanks (MB) i
Ammenia as N by Discrete analyser EKOS5G 1 ! 13 7.69 5.00 7 NEPM 2013 B3 & ALS QC Standard i
Charaphyll a and Pheophytin a EPOOS 1 i 12 832 5.00 < MEPM 2013 B3 & ALS QC Standard |
Conductivity by PC Tirator EADIC-P ] i 20 500 5.00 v NEPM 2013 B2 & ALS QC Standard |
Dissolved Mercury by FIMS EcoosF| 1 | 14 714 5.00 v |NEPM2013B3 & ALS QC Standard i
Dissobved Matals by ICP-MS - Suite A EGO20A-F 1 [ 15 657 5.00 v MEPM 2013 B3 & ALS QC Standard i
Major Cobons -Dissobved EoooF| 1| 2 500 500 /| NEPM 201383 8 ALS QC Standard i
Mitrite and Mitrate as N (NOx) by Discrete Analyser EKO59G 1 : 13 789 5.00 - NEPM 2013 B3 & ALS QC Standard i
Nitrite as N by Discrete Analyser EKOSTG 1 i 19 526 5.00 o MEPM 2013 B3 & ALS QC Standard l
PAH/Phanols (GC/MS - SIM) EPOTS(SIM) 1 i 7 14.29 5.00 - NEPM 2013 B3 & ALS QC Standard i
Reactive Phosphorus as P-By Discrete Analyser EkomiG| 1 [ 18 5.26 5.00 v |NEPM 2013 B3 & ALS QC Standard |
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Malrix: WATER Evaluation: ® = Quality Control frequency not within specification . + = Quality Control frequency within specification.
ty Control Sample Tyg Rate (%) Quality Contrel Specification
| Expected Evalualion
Suspended Salids (High Lmn . o MNEPM 2013 B2 & ALS QC Standard
Total Kjeldahi Nitrogen as N By Discrete Analyser EK0S1G v |NEPMZ01383 & ALS QG Standord
Tuln PMSMHFBFDWEW o l\EPMEBIEBS&ﬂLSQES‘hmhrd
Ammaonia as N by Discrete analyser EKDS5G | 13 769 5.00 : o MNEPM 2013 B3 & ALS QC Standard
Dissolved Mercury by FIMS - EGO3SF 1 14 7.4 £.00 o MEPM 2013 B3 & ALS QC Standard
Dissolved Metals by ICP-MS - Suite A EGO20A-F 1 15 66T 5.00 o NEPM 2013 B3 & ALS QC Standard
Nitrite and Nitrate as N (NOx) by Discrete Analyser | EK0S9G 1 13 769 5.00 T NEPM 2013 B3 & ALS QC Standard
Mitrite as M by Discrete Analyser _ EKOSTG 1 19 526 800 | | NEPM2013B3 & ALS QC Standard
PAHPhenols (GC/MS - SIM) _ EPOTS(SIM) 1 7 14.29 5.00 o MEPM 2013 B2 & ALS OC Standard
Reactive Phosphorus as P-By Discrete Analyser | EKOTIG 1 19 526 5.00 - MEPM 2013 B3 & ALS QC Standard
Total Kjeldah| MNtregen as N By Discrete Analyser ' EKO0S1G 1 20 5.00 5.00 v MNEPM 2013 B3 & ALS QC Standard
Tatal Phosphorus as P By Discrete Analyser ' EKOETG 1 20 500 | 500 vy NEPM 2013 B3 & ALS QG Standard
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Brief Method Summaries

The analytical procedures used by the Emdronmental Division have been developed from established internationally recognized precedures such as those published by the LIS EPA, APHA, AS and NEPM. In house
developed precedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the
Cerificate of Analysis. Sources from which ALS methods have been developed are provided within the Mathod Descriptions.

Analyfical Methods

Conductivity by PC Titrator
Salinity

Suspended Solids (High Level)

Major Cations - Dissolved

Dissolved Metals by ICP-MS - Suite A

Dissohved Mercury by FIMS

Ammonia as N by Discrete analyser
Nitrite as N by Discrete Analyser
Mitrate as M by Discrete Analyser

Mitrite and Mitrate as M (NOx) by Discrete
Analyser

EADD-P
EAD0-EC-P

EAQZSH

EDOSSF

E. ..-F

EGO35F

EROS5G
EKOSTG

EKOS8G

EKD59G

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

WATER

In house: Referenced to APHA 2510 B. This procedure determines conductivity by automated |SE. This method

| is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25208, Calculation from Electrical conductivity. This method is compliant with

| NEPM (2013) Schedule B(3)

In house: Referenced to APHA 25400, A gravimetric procedure employed to determine the amount of
‘non-filterable” residue in a agueous sample. The prescnbed GFC (1.2um) filter is rinsed with deionised water,
aven dried and weighed prior to analysis. A well-mixed sample is filtered through a glass fibre filter {1.2um).
The residue on the filter paper is dried at 104+/-2C . This method is compliant with NEPM (2013) Schedule B(3)

' In house: Referenced to APHA 3120 and 3125; USEPA SW 846 - 5010 and 6020; Cations are determined by

either ICP-AES or ICP-MS techniques. This methad is compliant with NEPM (2013) Schedule B(3)

Sodium Adsorption Ratio is calculated from Ca, Mg and Ma which determined by ALS in house method
CWI-EN/EDOS3F. This methad is compliant with NEPM (2013) Schedule B(3)

Hardness parameters are calculated based on APHA 2340 B, This methed is compliart with NEPM (2013)

| Schedule B(3)

In house: Referenced to APHA 3125: USEPA SWB846 - 6020, ALS QWI-EN/EG020. Samples are 0.45um filtered
prior to analysis. The ICPMS technigue utilizes a highly efficient argon plasma to ionize selected elements. lons
are then passed into a high vacuum mass spectrometer, which separates the analytes based on their distinct

| mass to charge ratios prior to their measurement by a discrete dynode ion detector.

In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCIZ){Cold Vapour generation) AAS)
Samples are 0.45pm filtered prior to analysis. FIM-AAS is an automated flameless atomic absorption technigue.
A bromate/bromide reagent is used to oxidise any organic mercury compounds in the filtered sample. The ionic
mercury is reduced online to atomic mercury vapour by SnCI2 which is then purged into a heated quartz cell.
Quantification is by comparing absorbance against a calibration curve. This method is compliant with NEPM

| (2013) Schedule B(3)

In house: Referenced to APHA 4500-NH3 G Ammonia is determined by direct colorimetry by Discrete Analyser,

| This methed is compliant with NEPM (2013) Schedule B{3)

In house: Referenced to APHA 4500-N0O2- B. Nitrite is determined by direct colourimetry by Discrete Analyser.

| Thiz method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Nitrate is reduced to nitrite by way of a chemical reduction followed
by quantification by Discrete Analyser. Nitrite is determined seperately by direct colourimetry and result for Nitrate

| calculated as the difference between the two results. This method is compliant with NEPM (2013) Schedule B(3)

In house: Referenced to APHA 4500-NO3- F. Combined oxidised Nltrogen {H02+N 03} is determined by
Chemical Reduction and direct colourimetry by Discrete Analyser. This method is compliant with NEPM (2013)

' Schedule B(3)
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Method Maitrix

Analyfical Methods

Method Descripfions

Organic Nitrogen as N (TKMN - NH3) EROB0G WATER In house: Referenced to APHA ml‘-.lurgmmNHB This method is compliant with NEPM (2013) Schedule B(3)
(discrete analyser) | | . : ,

Total Kjeldahl Mitrogen as N By Discrete EKDB1G | WATER In house: Referenced to APHA 4500-Norg D (In house). An aliquot of sample is digested using a high

Analyser temperature Kjeldahl digestion to convert nitrogenous compounds to ammonia. Ammonia is determined
e i o | | colorimetrically by discrete analyser. This methed is compliant with NEPM (2013) Schedule B(3)

Total Nitragen as N (TKN + Nox) By EKDB2G | WATER In house: Referenced to APHA 4500-Norg / 4500-NO3-. This method is compliant with NEPM {2013) Schedule
Discrete Analyser | | B3}

Total Phosphorus as P By Discrele EHDETG | WWATER In house: Referenced to APHA 4500-P H, Jirka et al (1978), Zhang et al (2008). This procedure involves
Analyser sulphuric acid digestion of a sample aliquot to break phosphorus down to othophosphate. The orthophosphate

reacts with ammeonium molybdate and antimany potassium tartrate to form a complex which is then reduced and
its concentration measured at 880nm using discrete analyser, This methed is compliant with NEPM (2013)
| — | ‘Schedule B{3)
Reactive Phosphorus as P-By Discrete EKOTIG | WWATER In house: Referenced to APHA 4500-P F Ammonium molybdate and potassium antimony! tartrate reacts in acid
Analyser medium with othophosphate to form a heteropoly acid -phosphomolybdic acid - which is reduced to intensely
coloured molybdenum blue by ascorbic acid. Quantification is by Discrete Analyser. This methed is compliant
_ | S | with NEPM (2013) Schedule B(3)
Chioraphyll a and Pheophytin a EPOOB | WATER In house: Referenced to APHA 10200 H. The plgrnen'ts are extracted into aql.leuus acetone. The npllcal dem.lhr of
| : | the extract before and after acidification at both 664 nm and 665 nm is determined spectrometrically.
PAHIPhenols (GC/MS - SIM) EPO7S(SIM) WATER In house: Referenced to USEPA SW 846 - 82700 Sample extracts are analysed by Capillary GC/MS in SIM Mode
and quantification is by companson against an established 5 point calibration curve, This method is compliant
with NEPM (2013) Schedule B(3)
] sthods Method Descriptions e :
TENTP Dlgeshnn EKO61/EKDET | WATER In house: Referenced to APHA 4500 Morg - D; APHA 4500 F - H. This method is compliant with NEPM (2013)
| | | Schedule B{3)
Separatory Funnel Extraction of Liquids ORG14 | WATER In house: Referenced to USEPA SW 845 - 35108 100 mL to 1L of sample is transferred to a separatory funnel
and serially extracted three times using DCM for each extract, The resultant extracts are combined, dehydrated
and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) . ALS default excludes
sediment which may be resident in the container.
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Appendix E: Significant Impact
Assessment — Murray Cod

A significant impact assessment is completed in the following tables in relation to the Significant
Impact Guidelines of the EPBC Act (DotE 2013) and the draft referral guidelines for the Murray
Cod (DotE 2016).

Significant Impact Guidelines of the EPBC Act for Vulnerable species (DotE 2013)

L : L Significant o
Significant impact criteria ) Response to criteria
impact

The recovery plan for Murray Cod identifies two
important populations in the impact assessment area
— the Queensland Border Rivers and upland reaches

of the Condamine River. These are recognised for
Lead to a long-term . . . .
. . their representation as upland populations, evidence
decrease in the size of an ) ] )
) ) No of natural recruitment and largely intact fish
important population of a )
. community.
species . . i ) )
The Project will result in only localised disturbance to

habitat for Murray Cod in a small number of locations.
Impacts are not expected to affect the species at a
population level.

Reduce the area of The recovery plan for Murray Cod identifies two
occupancy of an important No important populations in the impact assessment area
population — the Queensland Border Rivers and upland reaches

of the Condamine River. These are recognised for
their representation as upland populations, evidence
of natural recruitment and largely intact fish
community.

Fragment an existing The area of occupancy is unlikely to be affected by
important population into two No the Project. Bridges will be constructed over

or more populations waterways in preference to culverts and fish passage
will be accommodated in accordance with
requirements of the Fisheries Act 1994. This will avoid
reducing occupancy of a population or fragmenting a
population.

Habitat critical to the survival of the species is defined
in the draft referral guidelines (DotE 2016) as follows:
“Any section of a waterway that comprises a
connected system of habitats suitable for sustained
use by a Murray cod population for sheltering,
Adversely affect habitat foraging, breeding and upstream and downstream
critical to the survival of the No movement is considered by the Department to be
species habitat critical to the survival of the species.”

Habitat critical to survival of the species is present
within the impact assessment area, including in the
Macintyre River and Macintyre Brook. However,
impacts on these areas will be small in scale and

localised. With the implementation of mitigation
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Significant impact criteria

Significant
impact

Response to criteria

measures, habitat critical to the survival of the species
will not be adversely affected.

Disrupt the breeding cycle of
an important population

No

The recovery plan for Murray Cod identifies two
important populations in the impact assessment area
— the Queensland Border Rivers and upland reaches
of the Condamine River. These are recognised for
their representation as upland populations, evidence
of natural recruitment and largely intact fish
community.

Impacts on hydrology of the watercourses and
waterways (important for breeding) will be minimised
through design and fish passage will be maintained.
This is an important mitigation measure to avoid
impacts to important populations in upland areas.

Modify, destroy, remove or
isolate or decrease the
availability or quality of
habitat to the extent that the
species is likely to decline

No

Impacts to habitat will be localised and very small in
scale, confined to a small number of crossings of
large river systems in the impact assessment area.
Bridges will be constructed at crossings in preference
to culverts, minimising the disturbance of habitat
features on stream banks and beds.

Result in invasive species
that are harmful to a
vulnerable species becoming
established in the vulnerable
species’ habitat

No

A range of invasive weed species are known to occur
within the impact assessment area and the
surrounding landscape. The clearing for infrastructure
may facilitate the spread of invasive weed species in
to species habitat. Hygiene procedures and a weed
management plan is to be implemented to minimise
the risk of introduction of weed species. The proposed
Project is unlikely to heighten the risk of harm from
existing pest species. The project is unlikely to
introduce any non-native fish species, which is a key
threat to the Murray Cod.

Introduce disease that may
cause the species to decline

No

Currently, there is little known about diseases harmful
to Murray Cod. Most relate to the introduction of
noxious species from overseas.

There is no evidence to suggest that the presence of
Project infrastructure would introduce disease that
may cause the species to decline.

Interfere substantially with
the recovery of the species

No

The Project is unlikely to interfere substantially with the
recovery of the species, given the small scale of
habitat and nature of

impacts on localised

disturbance.
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Draft Referral Guidelines for the Murray Cod (DotE 2016)

The draft referral guidelines for Murray Cod provide species specific guidance on what factors
may be high, medium and low risk of having significant impacts on the Murray Cod. An analysis
of the potential impacts from the Project against the high and medium risk factors has been

undertaken below.

Referral Guidelines risk factors for
significant impacts

Significant
impact

Response to Guidelines

Adverse affects on habitat critical to survival of the species

Removing, modifying or degrading the

Where disturbance occurs to habitat
critical to survival of the Murray Cod,

structural elements of a significant proportion No this will be limited to small and localised
of the habitat areas and will not affect a significant
proportion of habitat.
The Project will have only localised
impacts to water temperature and will
not influence the overall temperature of
Causing the sedimentation of a significant waterways in which Murray Cod has
proportion of the habitat causing a divergence been found.
of greater than 1.5 °C from the monthly No Localised changes to water
median water temperature of a waterway in temperature arising from shading from
which the habitat occurs bridge structures or clearing of riparian
vegetation are unlikely to influence the
monthly median water temperature by
more than 1.5 °C.
. . . . Water quality studies for the Project
Reducing the water quality (especially relating o
] - have demonstrated that water quality is
to temperature, dissolved oxygen, acidity, . .
o . o impaired throughout the waterways of
salinity, chemical pollutants) of a significant )
) . . . the impact assessment area due to
proportion of the habitat outside the applicable )
o . . No current and ongoing land uses. Impacts
minimum or maximum thresholds presented in ) ]
. o on water quality from the Project are
the Australian and New Zealand guidelines for .
. ) expected to be short-term during
fresh and marine water quality: Volume 1 . )
o construction and localised to the
(2000) (ANZECC guidelines) ) ) )
immediate area surrounding works.
Creating a barrier which fragments habitat or
alters the existing flow regime or hydrology of .
. o Impacts of the Project on hydrology are
the habitat, for example eliminating flood pulse ) ) ; -
No likely to be minor and localised. Fish

flows, creating weir pool effects or degrading
spawning sites with low-flow accumulations of
algal/periphytic growth or silt

passage will be retained.

Adverse affects on an important population of the species

Removing, modifying or degrading the
structural elements of a significant proportion
of habitat which the population may rely on for
sheltering, foraging or breeding

No

Alterations to structural elements of
habitat will be localised in scale and will
not affect a significant proportion of
habitat.
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Referral Guidelines risk factors for Significant o
L ) ) Response to Guidelines
significant impacts impact
Fragmenting the population or substantially
inhibiting the population’s breeding cycle, The Project will not cause
larval recruitment or the exchange of genetic N fragmentation of the population of
0]
material by restricting the upstream or Murray Cod. Fish passage will be
downstream movement of the population, retained.
including freely drifting larvae
The activity of a breeding population
. . o . . will not be disrupted. Where possible,
Disrupting the activity of a breeding population . . )
. T ] works in locations occupied by
in a manner which is likely to substantially ] ] )
L ) . No important populations (e.g. Macintyre
diminish recruitment of larvae into the local ) ) ]
. . . ) River and Macintyre Brook) will be
population during a single breeding season ) .
avoided during the Murray Cod
breeding season.
o o . The Project will not impact on the
Reducing its genetic diversity No . . )
genetic diversity of the species.
Decreasing the size of the population or of any
given life-history cohort of that population over No The Project is highly unlikely to
the long-term decrease the size of the Murray Cod
population or of a particular cohort of the
species in the long term. Any impacts on
Substantially decreasing the size of the individuals within the population will be
population, or of any given life-history cohort of short term, during construction, and are
that popullation, to t.helex.tent that its No likely to result in the displacement of
reproductive capacity is likely to be individuals for short distances.
substantially diminished in the succeeding one
or more breeding seasons
The Project is unlikely to result in the
introduction of a predatory or
introducing a predatory or competitive native competitive fish species. Biosecurity
or alien fish species or pathogen that is likely No procedures will be in place to avoid
to be detrimental to the population introducing exotic fish species from farm
dams that are dewatered during Project
activities.
Other criteria for assessment
An action that is likely to adversely affect a . . .
. . Water quality studies for the Project
large area of habitat, which does not meet the o
o o ) have demonstrated that water quality is
description in these guidelines of habitat ) .
. ] . impaired throughout the waterways of
critical to the survival of the species, by: )
the impact assessment area due to
e substantially reducing the water quality No current and ongoing land uses.

(especially relating to temperature,
dissolved oxygen, acidity, salinity,
chemical pollutants) outside the applicable
minimum or maximum thresholds
presented in the ANZECC guidelines

Impacts on water quality and hydrology

will be minor and localised to the
immediate area surrounding works.

Impacts will not be substantial in scale.
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Referral Guidelines risk factors for
significant impacts

Significant
impact

Response to Guidelines

e substantially altering the existing flow

regime or hydrology of the aquatic system

An action that is likely to adversely affect a
population, which is not considered an
important population as indicated in these
guidelines, by:

e causing a long-term or substantial short-

term decrease in the size of the population

or of any given life-history cohort of that
population, for example through an

organised recreational fishing operation or

event involving multiple anglers taking
multiple Murray cod from an important
population over a relatively short time
period

e causing a large reduction in the area of
occupancy of the population

e fragmenting the population or preventing
the upstream or downstream movement of

the population and the flow of genetic
material

e disrupting the activity of the breeding
population in a manner which is likely to

substantially diminish recruitment of larvae

into the local population during a single
breeding season

¢ reducing the genetic diversity of the
population

e introducing a predatory or competitive
native or alien fish species or pathogen
that is likely to be detrimental to the
population (such an impact could result
from the action of an individual angler)

No

The Project does not involve angling or
the take of Murray Cod. Any impacts on
the species will be short term, localised
and will not affect the area of occupancy
of the species. Fish passage will be
retained, allowing for continued
movement of individuals and prey of the
This  will

migrations to

species. allow breeding

continue. Larval
recruitment of the species is unlikely to
be affected by the project, with minimal,
short term and localised impacts on
hydrology and water quality. Biosecurity
procedures will mitigate the risk of
introducing pest species to habitat of the

Murray Cod.
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Appendix F: Maps showing the location of
waterways that provide fish passage

The following map series shows the location of waterways that provide fish passage, as defined
in the Fisheries Act 1994. Waterways are zoned according to the risk of impact on fish
movement: Low risk (green), Moderate risk (amber), High risk (red) and Major risk (purple).
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