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Section 10 Aquatic Ecology and Stygofauna

10.1 Introduction

This section of the Environmental Impact Statement (EIS) describes the environmental values of the
onsite surface waterways, in terms of aquatic ecology, including all aspects of aquatic flora and fauna
and aquatic ecosystem function for the Alpha Coal Project (Mine) (the Project). The potential impacts
that the proposed mining activities may have upon these environmental values are assessed and
mitigation measures are proposed.

Note that due to the distance of the Project site from the nearest coast line, marine flora and fauna
have not been assessed for this section of the EIS.

The following scope of works was carried out to assess the environmental values of the aquatic
environment:

e A literature and database review to identify species of conservation significance known from the
region. This enabled these species to be targeted during the field survey component of the study.

e Two aquatic ecology field surveys, completed from the 16 to 21 March 2009, and 15 to 22 March
2010, employing standard methodologies to determine:

— The composition of aquatic flora and fauna species inhabiting the Project site, particularly
species of conservation significance;

— Aquatic ecosystem function; and

— Physical integrity, including riparian zone vegetation.
e Stygofauna surveys in groundwater systems conducted in March, April, and June 2010;
e Terrestrial Flora and Fauna survey conducted in June 2008; and

e The preparation of a baseline report describing the significant ecological features identified,
including their local significance to the local community and terrestrial environment and outlining
possible management strategies to reduce any foreseeable impacts associated with proposed
mining activities.

10.2 Aquatic Ecosystems

10.2.1 Description of Environmental Values

The Project site lies within the Burdekin Catchment. This catchment includes the Burdekin River and
its tributaries north from Greenvale and south to Alpha, and coastal catchments between Giru and
Bowen (Tropical Savannas Cooperative Research Centres [CRC], 2008). The Burdekin Catchment is
divided into sub-catchments, with the Project falling in to the Belyando-Suttor Sub-catchment, which
extends from south of Alpha north to the Belyando Crossing. The Belyando-Suttor sub-catchment is
the largest within the Burdekin River Catchment, covering 73 335 square kilometres (kmz) (Australian
Natural Resources Atlas [ANRA], 2009).

The Native Companion Creek (which, at its closest point is 7 km east of the Project site) flows in a
northerly direction to join the Belyando River and then into the lower reaches of the Suttor River
(Australian Natural Resources Atlas, 2007). Significant tributaries to the Belyando River include Alpha
Creek, Mistake Creek, and Native Companion Creek.
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The Project site is traversed by numerous ephemeral drainage lines and creeks. Lagoon Creek flows
in a northerly direction the entire length of the site, with the tributaries Sandy Creek, Rocky Creek, and
Well Creek entering it in the northern section.

A review of the Department of Environment and Resource Management (DERM) interactive Wetland
Maps (2009) database (http://www.epa.ald.gov.au/wetlandinfo/site/MappingFandD/
WetlandMapsAndData.html) revealed the presence of lacustrine and palustrine wetlands within the
Project area. These wetlands, however, are not outlined within the Environmentally Sensitive Areas
mapping for the Project. Environmentally Sensitive Areas mapping shows the Category A, B, and C
areas of conservation significance, including those under international agreements (e.g. RAMSAR
wetlands).

Lacustrine wetlands are wetlands and deepwater habitats situated in topographic depressions,
dammed river channels, or artificial water-bodies, e.g. lakes. Palustrine wetlands are wetlands
dominated by persistent emergent vegetation, e.g. vegetated swamps. Further to wetland habitat
mapping, ground-truthing of each wetland environment was conducted during the field survey
component of the assessment to examine habitat value. Field assessment confirmed the presence of
a permanent lagoon, pastoral dams, and low-lying swampy areas. Drainage lines and ephemeral
creeks on the Project site are shown in Figure 10-1.
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10.2.2 Methodology

Site scoping was conducted using two methods. Firstly, aerial photography and topographic maps of
the Project site were reviewed to gain an overall perspective of the location of watercourses, wetlands
and the direction of water flow. Secondly, accessible areas were broadly surveyed from a vehicle. This
allowed for the targeting of upstream, midstream, and downstream locations in watercourses, as well
as habitats potentially occupied by species of conservation significance.

A total of 42 sites were assessed for various elements during the aquatic ecology assessment. Field
methodologies were conducted during two separate field surveys, completed from 16 to 21 March
2009, and 15 to 22 March 2010. Given the ephemeral nature of the aquatic environment, surveys
were timed to coincide when habitat condition, flow volume and pool volumes were considered to be at
their peak, succeeding the wet season. Surveys were conducted during consecutive years to allow for
variation in climatic conditions. A range of morphologies and aquatic habitat types were targeted,
including ephemeral creeks and drainage lines, in addition to palustrine wetlands and lacustrine
wetlands. Study sites were selected according to perceived ecological complexity, potential species
diversity, habitat availability, habitat distinctiveness and/or the potential to reside species of
conservation significance. Combinations of the techniques listed in Sections 10.2.2.1 to 10.2.2.3 were
employed to assess the environmental values of the aquatic ecosystems on the Project site.

Figure 10-2 maps the locations of the 42 study sites.

10.2.2.1 Surface Water

At each site where surface water was available, in situ recordings of pH, Electrical Conductivity (EC),
and temperature within the water body were recorded. Surface water samples were collected from
each site where sufficient water was available, immediately refrigerated and sent to a National
Association of Testing Authorities (NATA) accredited laboratory for analysis.

A total of 23 sites contained sufficient surface water for samples to be collected and subsequently
analysed.

10.2.2.2 Aquatic and Riparian Vegetation Identification

At each of the sites surveyed, a description of the riparian vegetation zone was recorded. The
dominant vegetation community was described, noting species assemblage and community structure.
Where instream flora was observed, it was also identified and dominance recorded.

10.2.2.3 Macroinvertebrate Sampling

The shallows of water-bodies at 19 sites were kick-sampled (disturbing the stream bed and passing a
D-frame net with a 100 micrometre mesh-size through the resulting plume, along 5-10 metre (m)
sections of the water body) aimed at sampling macroinvertebrate species. All microhabitats within
target environments were sampled. All macroinvertebrates sampled over a 20-minute period were
placed in a preservative solution and identified to family or sub-family level.






HANCOCK PROSPECTING PTY LTD

Alpha Coal Project Environmental Impact Statement | voL2 2010

The resultant species list was analysed for the presence / absence of Ephemeroptera (mayflies),
Plecoptera (stoneflies), and Trichoptera (caddis flies) (EPT) taxa. The EPT group of
macroinvertebrates are three orders of insects that are especially sensitive to disturbance. Generally
there are more EPT species in areas of higher water quality and available habitat than in degraded
water bodies. When this information is looked at in conjunction with other data such as Stream
Invertebrate Grade Number — Average Level (SIGNAL) Scores, water quality, etc., a basic evaluation
of river health can be compiled.

The SIGNAL Index was developed by the National River Health Program as a tool for the
bioassessment of water pollution and looks at the taxonomic composition of the invertebrate
assemblage to determine river ‘health’. Each macroinvertebrate is given a grade number between 1
and 10 based on their sensitivity to various pollutants (Chessman, 2003), with a lower number
indicating a higher tolerance to a range of conditions. The SIGNAL Index value is calculated by
averaging the pollution sensitivity grade numbers of the families present at each site, and plotting
them. Crustaceans captured in the baited traps do not contribute to the SIGNAL scoring process, as
the catch-release nature of the trapping methodology means accurate catch numbers over a given
timeframe cannot be calculated, and the potential for recaptures exists.

Once plotted on a bi-plot, the SIGNAL Index and the number of invertebrate families found in a stream
used together can provide an indication of the types of pollution and other physical and chemical
factors that affect macroinvertebrate communities (Chessman, 2003) depending on their position
within the graph.

Macroinvertebrate identification was also reviewed to determine the Functional Feeding Groups
(FFGs) present within each water body. The term Functional Feeding Group refers to the method by
which each species of invertebrate obtains food, and the relative abundance of macroinvertebrate
FFGs may reflect the instream processes of the habitat. The ideal 'healthy' aquatic habitat has
representatives of each FFG. Dominance or loss of a particular FFG may indicate a change in the
ecological status of the stream or pool. In the absence of degradation of habitat or water quality, there
will always be a natural dominance in relation to natural food sources e.g. an abundance of leaf litter
will be reflected by an abundance of shredders.

10.2.3 Results and Discussion

10.2.3.1 Surface Water

Surface water results provided in Tables 10-1 and 10-2 below have been compared to both the
Australia and New Zealand Environment Conservation Council (ANZECC) (2000) Aquatic Ecosystems
Guidelines for 95% species protection for lowland river systems in south-east Queensland, and the
ANZECC (2000) Livestock Drinking Water Guidelines for beef cattle. Laboratory results are provided
in the Aquatic Ecology baseline report (AustralAsian Resource Consultants [AARC], 2010) in Volume
5, Appendix E.

Water quality analytical results indicate that water exceeds the trigger values provided in the ANZECC
(2000) Agquatic Ecosystems Guidelines at one or more sites for pH, EC, Total Nitrogen, Total
Phosphorous, Nitrate, Turbidity, Aluminium, Arsenic, Cadmium, Chromium, Copper, Lead,
Manganese, Selenium, Zinc, and Nickel. Further, Aluminium and Uranium levels exceeded the
proposed trigger values provided in the ANZECC (2000) Livestock Drinking Water Guidelines.
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Table 10-1: Surface Water physico-chemical analysis results

Parameter Field pH Field EC Field Temp Dlssolved Tgtal Liele:" Nitrate Sulphate Fluoride Turbidity
Nitrogen Phosphorous

ANZECC Aquatic 125 —

Ecosystems Values 6.5-8.0 2200 n/a n/a .5 0.05 0. n/a n/a 6 - 50
§ ¥ ANZECC Livestock
’2‘ % Drinking Water n/a n/a n/a 4000 n/a n/a 400 1000 2.0 n/a
< > Values
AQ1 6.88 28.7 28.2 236 1.42 0.76 1.29 <0.01 0.34 47.9
AQ2 7.11 26.7 26 194 1.90 1.95 1.19 <0.01 0.30 106
AQ3 7.25 158 31.4 112 1.22 0.94 1.19 <0.01 0.33 37.8
AQ4 7.27 98.4 29.6 68 10.83 4.11 10.56 <0.01 0.22 230.0
AQ5 7.15 98.8 26 76 10.53 1.28 10.26 1.0 0.11 97.6
AQ6 7.17 181.9 28 n/a n/a n/a n/a n/a n/a n/a
AQ9 8.14 114.3 30.0 82 2.51 0.78 2.38 <0.01 0.37 36.0
AQ17 7.32 265 25.4 152 4.45 7.68 3.38 1 0.41 638.0
AQ18 7.24 144.4 27.5 92 4.13 3.16 3.91 <0.01 0.46 220.0
AQ19 7.55 171.3 28.9 114 3.36 11.17 1.96 <0.01 0.35 765
AQ23 7.69 125.7 26.3 106 4.18 1.40 4.08 <0.01 0.26 51.6
§ AQ25 8.22 215.7 27.7 172 291.2 5.22 389'7 <0.01 0.52 >1000
.(% AQ26 7.89 615 29.8 n/a n/a n/a n/a n/a n/a n/a
% AQ27 7.05 89.8 30.1 96 1.18 0.72 1.10 1.0 0.28 7.65

Section 10 | Aquatic Ecology and Stygofauna | Page 10-7 | HC-URS-88100-RPT-0001
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Parameter Field pH Field EC Field Temp |Dissolved Tc_)tal V] Nitrate Sulphate Fluoride Turbidity
Nitrogen Phosphorous

T B P o e R T
96

AQ28 6.95 89.5 26.6 1.75 0.68 1.69 <0.01 0.16 12.78
AQ29 6.73 104.9 24.7 122 2.87 1.01 2.60 <0.01 0.22 34.2
AQ30 8.61 315 32.2 n/a n/a n/a n/a n/a n/a n/a
AQ31 8.8 229 30 212 54.48 5.21 53.76 1.0 0.25 500
AQ36 6.52 200 26.5 102 <0.1 n/a <0.04 2 <0.01 n/a
AQ37 6.91 240 23 141 0.1 n/a <0.01 18 <0.1 n/a
AQ38 7.09 180 26 324 0.4 n/a <0.01 1000 <0.1 n/a
AQ39 7.37 150 26 106 0.4 n/a <0.01 3 0.2 n/a
AQ41 5.64 70 26 122 <0.1 n/a <0.01 12 <0.1 n/a
pecomain s ss s D37 woa BT 0 01 o 0% i

-- = value is below / greater than the trigger values proposed in the ANZECC (2000) Aquatic Ecosystems Guidelines

Section 10 | Aquatic Ecology and Stygofauna | Page 10-8 | HC-URS-88100-RPT-0001
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Table 10-2: Surface Water metals analysis results

Metals Analysis Al U As cd Cr Ca Cu Hg Sb Ni Se Zn
(mg/L)

ANZECC
Aguatic 0.05 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00
@ Ecosystem 5 el g O N2 1 e e 34 = NE mE e g 1 8
= Values
>
1) ANZECC
O .
w E‘Ves.toc" 50 02 05 50 o001 10 9 30 01 nma %% o015 wa 10 002 200
=> rinking Water 0 2
< Values
AQ1 3.08 0.03 0.01 0.06 0.00 0.00 39.3 0.00 0.00 6.05 <0.0 0.00 0.11 0.00 0.01 0.00
7 4 6 5 2 9 7 3 8 7 001 8 6 8 ’ 8
0.03 0.01 0.07 0.00 0.01 27.1 0.00 0.01 4.27 <0.0 0.00 0.04 0.00 0.00
AQ2 8.13 5 8 5 2 1 3 4 1 5 001 8 1 9 0.02 4
AQ3 1.46 0.02 0.01 0.07 0.00 0.00 11.9 0.00 0.00 0.37 <0.0 0.00 <0.0 0.00 001 <0.0
2 3 1 3 1 4 1 4 8 6 001 5 05 4 ’ 02
F 0.03 0.00 0.07 0.00 0.01 0.00 0.01 0.14 <0.0 0.00 <0.0 0.00 0.00
AQ4 5 9 2 1 1 ek 5 2 7 001 6 05 7 CLe 5
F 0.02 0.00 0.05 0.00 0.00 0.00 0.00 0.14 <0.0 <0.0 <0.0 0.00 0.00
AQS 4 8 5 1 8 1.04 3 6 0 001 05 05 5 0.01 3
AQ6 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
2.16 0.01 0.00 0.08 0.00 0.01 0.00 0.01 0.06 <0.0 <0.0 <0.0 0.00 <0.0
AQ9 3 2 9 9 4 0 3.66 3 0 6 001 05 05 7 0.01 04
@ AQL7 F 0.13 0.00 0.11 0.00 0.01 114 0.00 0.01 0.69 <0.0 0.00 <0.0 0.01 001 0.00
b 1 8 3 1 8 9 7 6 5 001 5 05 0 ’ 8
>
g 0.06 0.01 0.05 0.00 0.01 0.00 0.00 0.48 <0.0 <0.0 <0.0 0.00 0.00
=]
(2] AQ1S I 0 1 3 1 2 5 5 8 1 001 05 05 9 o 3
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Metals Analysis
(mg/L)

AQ19 0.07 0.00 0.07 0.00 0.01 15.8 0.01 0.02 2.36 <0.0 <0.0 <0.0 0.01 0.02
5 6 1 1 8 8 6 3 9 001 05 05 8 1 2
3.97 0.01 0.01 0.08 0.00 0.00 0.00 0.01 0.23 <0.0 0.01 <0.0 0.00 <0.0
QY 9 8 1 1 2 7 s 4 0 4 001 3 05 7 olie 02
AQ25 0.02 0.01 0.10 0.00 0.03 29.6 0.04 0.03 2.72 <0.0 0.00 <0.0 0.02 <0.0 0.07
31 1 4 1 9 6 2 6 8 001 6 05 6 1 5
AQ26 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
0.21 0.00 0.01 0.06 0.00 0.00 <0.0 0.00 0.04 <0.0 0.00 <0.0 <0.0 <0.0
OB 7 9 0 6 1 3 ele) 02 7 0 001 5 05 04 GIE=, 02
0.53 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.06 <0.0 0.00 <0.0 <0.0 <0.0
RO 1 8 9 0 2 4 2het 2 8 4 001 5 05 04 oLe 02
0.30 0.06 0.01 0.05 0.00 0.00 0.00 0.00 0.58 <0.0 <0.0 <0.0 0.00 <0.0
YR 7 3 1 2 1 4 B8 2 9 6 001 05 05 5 001 o
AQ30 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a
0.07 0.00 0.11 0.00 0.02 0.00 0.01 0.19 <0.0 0.00 0.00 0.01 0.01
AR, I 4 7 2 2 2 Sl 9 8 9 001 8 6 7 GLen 1
<0.0 <0.0 <0.0 <0.0 0.00 <0.0 0.02 <0.0 <0.0 <0.0 0.00 <0.0 0.01
AQ36 & i 01 001 01 = 2 01 8 001 01 01 2 1 2
0.00 <0.0 <0.0 <0.0 <0.0 <0.0 <0.0 <0.0 <0.0 0.00 <0.0 <0.0
AQsY qeE | me | g 01 001 o1 15 01 01 219 901 m 01 5 1 05
0.00 <0.0 <0.0 <0.0 0.00 <0.0 0.64 <0.0 <0.0 <0.0 0.00 <0.0 <0.0
AL bes [ me g 01 001 o1 L 1 01 2 001 o1 01 3 1 05
<0.0 <0.0 <0.0 <0.0 0.00 <0.0 0.01 <0.0 <0.0 <0.0 0.00 <0.0 <0.0
AQ39 L 01 001 01 g 2 01 4 001 01 01 2 1 05
AQ41 018 n/a <0.0 <0.0 <0.0 <0.0 <1 0.00 <0.0 0.03 <0.0 <0.0 <0.0 0.00 <0.0 0.08

01 01 001 01 1 01 001 01 01 1 1 6
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Metals Analysis Al U As cd Cr Ca Cu Mn Hg Sh Ni Se Zn
(mg/L)

Native

Companion 0- 0- 4— 0-— 0— 0—
ek 19 n/a n/a 01 n/a n/a 281 0.08 n/a 0.03 n/a n/a n/a n/a n/a 01
(historical) mean

Al — Aluminium, U — Uranium, As — Arsenic, Be — Beryllium, Cd — Cadmium, Cr — Chromium, Ca — Calcium, Cu — Copper, Pb — Lead, Mn —
Manganese, Hg — Mercury, Mo — Molybdenum, Sb — Antimony, Ni — Nickel, Se — Selenium, Zn - Zinc

-- = value is greater than the trigger value proposed in the ANZECC (2000) Aquatic Ecosystems Guidelines

B = value is greater than the trigger value proposed in the ANZECC (2000) Livestock Drinking Water Guidelines
n/a = parameter not assessed

Section 10 | Aquatic Ecology and Stygofauna | Page 10-11 | HC-URS-88100-RPT-0001
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10.2.3.2 Aquatic and Riparian Vegetation Identification

The larger creeks, specifically Lagoon Creek and Sandy Creek, are vegetated with River Red Gum
(Eucalyptus camaldulensis) riparian woodland (Regional Ecosystem 10.3.14), listed as 'Of Concern’
by the DERM Biodiversity Status. This listing is due to weed infestation and degradation.

Smaller creeks and drainage lines are typically vegetated with the same Regional Ecosystem species
as the surrounding areas (woodlands, grasslands, Brigalow community, etc.). Riparian vegetation
corridor width was noted to be generally narrow, and of reduced structure in association with drainage
lines and smaller creeks.

10.2.3.3 Macroinvertebrate Sampling

A total of 58 macroinvertebrate taxa were identified during the survey. Some of the more commonly
encountered macroinvertebrates included Water Boatmen (Hemiptera: Corixidae), Diptera:
Chironomidae larvae and Mayfly pupae (Ephemeroptera: Baetidae).

Of these 58 taxa, the abundances of 53 were used for the SIGNAL scoring. SIGNAL scoring excluded
Freshwater Crabs (Holthuisana spp), two species of freshwater crayfish (Cherax sp) and two species
of shrimp due to the non-standardised method of capturing them (i.e. captures were not timed as for
the live-picking method when dip-netting, and potential for re-captures exists due to the catch-release
method utilised).

The SIGNAL 2 score method is commonly used to assess the health of a river by looking at the
taxonomic composition of the macroinvertebrate assemblage. The SIGNAL 2 Index value is calculated
by averaging the pollution sensitivity grade numbers of the macroinvertebrate families present at each
site and plotting it against the number of families.

A quadrant diagram is used to place the site-specific point on the biplot into context. The appropriate
boundaries between the four quadrants will differ between geographic regions of Australia because of
natural variation in macroinvertebrate assemblages. They will also vary according to sampling effort
and the types of habitats sampled. Once these factors have been taken into account and boundaries
set, results indicate habitat quality based on their position within the quadrant diagram. Results in
Quadrant 1 indicate favourable habitat and chemically dilute waters, results in Quadrant 2 indicate
high salinity or nutrient levels (which may be natural), results in Quadrant 3 indicate toxic pollution or
harsh physical conditions (or inadequate sampling) and results in Quadrant 4 indicate urban, industrial
or agricultural pollution, or downstream effects of dams.

The results of the SIGNAL 2 assessment of macroinvertebrate assemblages within and surrounding
the Project site during both the March 2009 and March 2010 surveys are shown in Figure 10-3. No
sites fell within the “pristine” category of Quadrant 1. Sites within Quadrant 2 included AQ3 (two pools
of water in Lagoon Creek), AQ5 (situated in numerous small terrace pools in Lagoon Creek vegetated
with lily pads [Nymphoides sp] and inundated grass), AQ6 (situated in Native Companion Creek),
AQ23 (situated downstream of the confluence of Saltbush and Lagoon Creeks in an area with trailing
vegetation), AQ28 (situated within the Lagoon), AQ29 (lacustrine area in the MLA 70426, densely
vegetated with water plants and grass species), AQ37(situated in an ephemeral creek), and AQ39
(situated in an ephemeral creek).

All other sites fell within Quadrant 4. Whilst this may indicate some form of industrial pollution, it may
also be due to lack of significant flows prior to sample collection.
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Figure 10-3: SIGNAL 2 score
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A comparison of the macroinvertebrate family richness across all sites is demonstrated by Figure 10-4.
It can be seen that AQ28 and AQ29 had the highest family richness, followed by AQ3. These sites fell
within Quadrant 2 of the bi-plot (refer to Figure 10-3), indicating a healthy, and diverse habitat for
macroinvertebrate fauna.

Figure 10-4: Macroinvertebrate family richness
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There are numerous factors that affect the distribution and density of macroinvertebrates. Oldmeadow
et al. (1997) claim algal cover to be a significant variable in the distribution of macroinvertebrates. Fritz
and Dodds (2005) state that flooding in intermittent streams is an important factor in macroinvertebrate
density and richness, with their study showing that a greater than 50-year flood can reduce richness
by up to 97% immediately following the flood event. Bunn et al. (1999) found the accumulation of leaf
litter and benthic debris within a stream channel to be an important factor for macroinvertebrate
richness, as it forms the basis of the aquatic food web. In addition, Growns and Davis (1991) found
that cattle grazing can lead to the reduction in some of the functional feeding roles (shredders,
grazers, collectors, and predators) within a stream.

In line with the graphed results, sites such as AQ4, AQ31, AQ36 and AQ41, which fell into Quadrant 4
of the SIGNAL bi-plot and had a low macroinvertebrate family diversity, were noted to have higher
cattle grazing density and less instream habitat (straight pool of water, minimal depth change, little leaf
litter, etc.).

The FFGs most commonly encountered were predators followed by scrapers (refer to Figure 10-5
below). This was reflected in the FFGs represented at individual sites, with 16 of the 19 sites surveyed
for macroinvertebrates having a larger composition of predatory taxa than any other FFG, and all sites
having at least one predatory group of macroinvertebrates present in the faunal composition. Filtering
collectors were the least encountered, being present at only four survey sites. When the FFGs per site
were compared also with the position within the SIGNAL bi-plot, it can be seen that those sites falling
within Quadrant 4 typically had a larger component of gathering collectors such as Diptera
Chironominae larvae, Decapoda crustaceans, and Annelida Oligochaete worms. All sites within
Quadrant 2 had a scraper (e.g. Gastropoda) component to their macroinvertebrate assemblage.

Figure 10-5: Functional Feeding Groups

O Gathering Collectar

BFiltering Collector

oOPredator

oScraper

mScraper! Predator

= Shredder

B Shredderf Macrophyte
Piercer

OUnknown

midacraphyte Piercer

EPT taxa were identified at the majority of the survey sites where macroinvertebrate dip-netting was
conducted, as seen in Figure 10-6. No taxa belonging to the Plecoptera order were identified at any of
the sites, and Ephemeropteran individuals were the most commonly encountered.
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Figure 10-6: EPT richness across survey sites
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EPT taxa are considered sensitive to environmental degradation, so the presence of such species can
indicate broad-scale health of the waterway.

10.2.3.4 Habitat Assessment

A habitat assessment was performed at selected sites using a modified version of the Australian River
Assessment System (AUSRIVAS) protocols developed by the Department of Natural Resources and
Mines in 2002 (Conrick and Cockayne, 2001 and Department of Natural Resources and Mines, 2002).
AUSRIVAS is a nationally standardised method for providing an assessment of the biological health of
inland rivers within Australia. Each surveyed site was given a score out of 135, with higher numbers
indicating favourable habitats normally associated with healthy waterways. Habitat Assessment was
conducted at a total of 18 sites.

The AUSRIVAS Habitat Assessment Score was used as a framework to consistently interpret habitat
health based on known criteria. Based on this assessment alone, habitat was classed as poor,
moderate, relatively good, pristine / favourable habitat.

The habitat assessment scores for each of the survey sites are presented in Table 10-3. All sites
assessed fell within the moderate category, with the only exception AQ6, which fell into the good
category (refer to the Aquatics Ecology baseline report [AARC 2010], Volume 5, Appendix E, for
interpretation of Habitat Assessment scores). Sites have low Habitat Assessment scores due to high
erosion potential, lack of stable instream habitat and / or limited riparian vegetation. AQ6, which was
assessed as having a good Habitat Assessment score, was seen to fall within Quadrant 2 of the
SIGNAL hi-plot, and to have three out of the seven identified fish present during the survey.
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Table 10-3: Habitat assessment

Habitat Habitat

Category

Site Description Assessment
Score

AQ1 had a moderate amount of instream stable habitat (undercut
banks, submerged logs).The banks exhibited instability, with a large
percentage of the bank showing evidence of recent erosion, and the
AQ1 dominant vegetation being grasses and sedges. Instream habitat was 57 Moderate
limited by the creek bed having a large percentage of fine sediment,
evidence of bottom scouring and sediment deposition, and only
occasional bends providing habitat.

AQ3 had a large proportion of instream available cover in the form of
mid-channel vegetation and submerged logs. The dominant riparian
AQ3 vegetation was of tree form. The site habitat assessment score was 62 Moderate
lowered by it having a large portion of fine sediment, evidence of
channel alteration and scouring, and high levels of bank erosion.

AQ4 had favourable habitat scores relating to variables such as
channel alteration (as the site is located within a dammed section of
the creek there was very little evidence of channelization, bottom
scouring, or deposition), had variety in depth, and moderately stable
banks. The score was lowered by the site having fine sediments,
being a single pool, and having minimal vegetative cover on its banks.

AQ4 50 Moderate

AQ5 was characterised by numerous small terrace pools and one
large pool. The stream bed was dominated by fine sediments, with
evidence of channel alteration, and limited instream stable habitat.
AQ5 The large pool of water provided adequate depth, and the smaller 60 Moderate
pools provided habitat for infauna in the bends. There was little
evidence of erosion, with the majority of the bank vegetated
predominantly with grasses and sedges.

AQ6 had a stable, predominantly gravel substrate, with submerged
logs and instream Melaleuca’s adding to the stability. The site also
received high scores with having a variety of habitats ranging from
riffle zones to deep pools. The banks were moderately unstable,
however, and there was a moderate amount of deposition within the
pools.

AQ6 94 Good

AQ17 had limited stable instream habitat, with the sediment being
predominantly fine-grained, and evidence of channel alteration
AQ17 present. The site consisted of a single pool. The banks were stable, 46 Moderate
with little evidence of erosion, and the majority of the bank vegetated
with grasses and sedges to add to the stability.

AQ18 had limited instream stable habitat. The non-flowing pool was
intersected by a road. The stream sediment was mud, and there was
only an occasional bend and bottom contour. The banks were highly
unstable, with steep slopes and evidence of recent erosion. The
dominant streamside vegetation was composed of grasses and
sedges.

AQ18 42 Moderate

AQ19 was a small pool of water within a drainage line. The site had
limited stable instream habitat, fine-grained stream sediments,
obvious new deposition of sediments and channelisation, no riffle
zones, and the banks were highly unstable. The banks were
moderately vegetated with predominantly grasses and sedges to give
some stability.

AQ19 37 Moderate
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Habitat
Description Assessment
Score

Habitat
Category

AQ23 was a sub-optimal habitat for instream fauna. There was limited
stable habitat, fine sediments, heavy deposition of fine materials,
AQ23 scouring, only an occasional bend to provide habitat, and moderate 38 Moderate
instability on the banks. The banks did have a moderate amount of
vegetative cover, which were predominantly shrubs.

AQ28 had limited instream stable habitat, and the stream sediments
were predominantly fine-grained. The single, large pool of water did
AQ28 not have any evidence of channel alteration, or sediment deposition, 59 Moderate
and the banks were moderately stable and vegetated with grasses
and sedges

AQ31 was located in a partially dried lacustrine wetland. The site had
a lack of stable instream habitat, with fine-grained sediments, limited
AQ31 bottom contouring, and less than 50% of the stream bank was 52 Moderate
vegetated. The site had limited erosion, and relatively minor amounts
of channelisation, scouring, and deposition.

AQ36 — this 3rd order site was located in a rocky pool situated on Well
Creek, in the western flank of the Project site. The site had steep
AQ36 rocky banks and was >2 m deep in sections. The site was noted to
(WC1) have high fish assemblage and the overall aquatic health was
considered good. Given the volume of water at the pool, it is believed
the site holds water during both the wet and dry seasons.

87 Moderate

AQ37 - this site was located on Wells Creek, upstream of a road
crossing. Small isolated pools were present at the time of survey.
AQ37 Stream sediments consisted of moderately coarse sands. Black Tea
(WC2) Trees and Moreton Bay Ashes (Eucalyptus tessellaris) were present
both instream and within the riparian zone. Noogoora Burr was noted
at the site.

54 Moderate

AQ38 — was located in a sandy stretch of Lagoon Creek in the
northern section of the Project site. The site was not flowing at the

AQ38 time of survey; however, pools were significant, indicating recent flow 80 Moderate
(SC1) : . .
events. Pools were <1 m and contained a sand/vegetation detritus
mixed benthic substrate.
AQ39 — this site was located within a drainage line on the western
boundary of the Project site. Although not flowing at the time of
AQ39 survey, the drainage held significant water, and was >1 m deep at the
(A1) study location. The vegetation surrounding the drainage line included 78 Moderate

River Red Gum. The sediment at the site ranged from fine sand to
small pebbles. Some erosion was evident, however the site was
considered to hold moderate ecological value.

AQA40 - located within a dry sandy creek bed in the western flank of
AQ40 the Project site. Vegetation present at the site included Poplar Box

(SM1) and Silver-leafed Ironbarks. A habitat assessment was performed, to e HEEETES
help determine the aquatic habitat value of the site.
AQA41 - located within a dry sandy creek bed in the western flank of
AQ41 the Project site. Vegetation present at the site included Poplar Box 56 Moderate
(SM2) and Silver-leafed Ironbarks. A habitat assessment was performed, to

help determine the aquatic habitat value of the site.
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Habitat
Site Description Assessment
Score

Habitat
Category

AQ42 (SM3) - located within a dry rocky creek bed in the eastern flank
AQ42 of the Project site. Vegetation present at the site included Silver-leafed
(SM3) Ironbarks. A habitat assessment was performed, to help determine the
aquatic habitat value of the site.

54 Moderate

10.2.4 Potential Impacts and Mitigation Measures

10.2.4.1 Potential Impacts

One of the waterways within the Project area, Lagoon Creek, will need to be partly diverted early in the
life of the mine as it limits the placement of infrastructure and the early development of steady-state
dumping operations. The planned diversion of Lagoon Creek is around 300 m wide, and extends for
approximately 9.6 km. The proposed creek diversion is presented in Figure 10-7. Flood protection
levees will be installed upstream and along the length of the diversion (refer also to Volume 2, Section
11).

The proposed diversion of Lagoon Creek may result in numerous impacts on the environmental values
of the aquatic flora and fauna, including:

e Clearing of riparian vegetation may result in erosion and sedimentation-related impacts, especially
in the early years after the diversion prior to re-establishment of foliage;

e Clearing of riparian vegetation may result in fragmentation of a valuable wildlife corridor, which,
while not a major issue for mobile species (birds, bats), can be detrimental for the smaller
terrestrial species; and

e Works occurring in the creek during and immediately following periods of flow may impede fish
movements.

Section 10 | Aquatic Ecology and Stygofauna | Page 10-18 | HC-URS-88100-RPT-0001
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10.2.4.2 Mitigation Measures

The creek diversion will be designed to mimic the natural materials and geometry of Lagoon Creek as
much as possible. The Australian Coal Association Research Program (ACARP) has conducted
research into ‘Design and Rehabilitation Criteria for Bowen Basin River Diversions’ (July 2002) and the
Department of Natural Resources and Mines has created the Central West Water Management and
Use Regional Guideline: Watercourse Diversions — Central Queensland Mining Industry. These
references will be considered in the design for maximising the environmental performance of the
Lagoon Creek diversion.

To help mitigate and reduce potential environmental harm associated with the creek diversion, the
following measures will be actioned:

e Clearing of riparian vegetation for the proposed creek diversion will be conducted in a staged
manner, to allow fauna to migrate to adjacent habitat areas;

e Works to divert Lagoon Creek will be conducted when minimal (if any) water is present (preferably
during the dry season) so as to reduce impacts to fish movements; and

e The creek diversion rehabilitation will be monitored to ensure the vegetation is stable and self
sustaining

10.2.4.3 Management Strategies for Aquatic Ecosystems

The following strategies will be implemented to help reduce potential environmental harm to the
network of watercourses and aquatic environments on the Project site and throughout the broader
catchment:

e Mine and process water will (where possible) be contained within a closed-loop system and
recycled. No contaminated mine water or process water will be discharged from the Project site
into the environment;

e Sediments traps will be designed and installed downstream of all land disturbances (such as water
storage dams) in order to remove sediment from storm water that flows over such land
disturbances; and

e A water quality, sediment quality and aquatic-fauna monitoring program will be initiated and
continued throughout the Project life. This program will ensure the early detection and recording of
Project impacts upon local surface water courses, thereby allowing mitigation strategies to be
altered or developed.

The water quality monitoring program will include the following components:

e Establishment of surface water monitoring points in Lagoon Creek upstream of the Project site.
Sampling will transpire immediately following first flow in the wet season and at a pre-determined
calendar date during the dry season;

e Data from these sources will provide background water quality levels for comparison with
downstream values;

e Sampling of Lagoon Creek, downstream of potential disturbances. The downstream results will be
compared with those produced for upstream locations (which lie outside the impact area and the
proposed creek diversion workings);
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e Sampling of a variety of physico-chemical parameters that may be affected by mining activities
such as heavy metals, dissolved oxygen, sedimentation, salinity etc.; and

e |If the quality of water leaving the Project site deteriorates and is found to exceed background
water-quality trigger values (i.e. ANZECC water quality values), then the Proponent will investigate
the cause of such deterioration and report the results to DERM.

10.3 Aquatic Flora and Fauna

10.3.1 Description of Environmental Values

A total of five amphibian species (one introduced), 12 birds (nine of which are listed under the
Environment Protection and Biodiversity Conservation Act 1999 [EPBC Act] as Migratory and / or
Marine), one reptile, and seven fish species were identified during the survey.

Two Class 2 declared weed species under the Land Protection (Pest and Stock Route Management)
Act 2002 (LP Act) were identified within riparian habitats. Further, two weed species not declared were
identified with Noogoora Burr (Xanthium pungens) being recorded at many sites.

No rare or threatened animal or plant species, listed under the EPBC Act or the Nature Conservation
Act 1992 (NC Act) were identified during the survey. Many of the creeks are fringed by Regional
Ecosystem 10.3.14 (Eucalyptus camaldulensis woodland), which has an ‘Of Concern’ DERM
Biodiversity Status due to weed infestation by species including Parkinsonia (Parkinsonia aculeata)
and habitat degradation.

A total of 42 study sites were investigated to assess the environmental value of aquatic flora and
fauna on the Project site. Figure 10-2 maps the locations of these sites.

10.3.2 Methodology

10.3.2.1 Aquatic Vertebrate Fauna Sampling

The aquatic vertebrate composition of each survey site was tested using two methods, drag netting
and baited traps. Drag netting involved netting water-bodies at suitable survey sites. A 25 mm mesh-
size drag net strung between two people as they walked slowly up sections of the water body, was
employed to capture species. This method allowed large sections of the watercourse to be sampled;
however, snags and benthic debris can allow fish to avoid the net. Watercourses too narrow / shallow
to allow the net to extend were excluded from drag netting. A total of 12 sites were drag netted over
the course of the field survey.

Baited opera-house and box traps were used at each site where trapping was to be undertaken to
target carnivorous species. Traps were baited with either dry dog biscuits or bones to lure fish and
other vertebrates into the traps. Traps were employed at 14 sites.

Spotlighting was carried out at night along various sections of suitable aquatic environments in an
attempt to observe nocturnal wildlife that were less likely to be detected by other survey methods,
such as frogs and reptiles.
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10.3.3 Results and Discussion

10.3.3.1 Riparian Vegetation

The larger creeks, being Lagoon Creek and Sandy Creek, are vegetated with River Red Gum
(Eucalyptus camaldulensis) riparian woodland (Regional Ecosystem 10.3.14). Smaller creeks and
drainage lines are typically vegetated with the same Regional Ecosystem communities as the
surrounding areas (woodlands, grasslands, Brigalow community, etc.).

10.3.3.2 Amphibians

Many amphibian species that occur in Australia’s drier regions are burrowing species capable of
spending several years underground awaiting heavy rain, after which they come to the soil surface to
feed and breed. This behaviour is referred to as aestivation and assists in water preservation and
survival during prolonged drought (Withers, 1995). Consequently, the vast majority of amphibians from
seasonally dry regions only occur in areas where the ground is soft enough to allow digging during wet
periods.

Non-burrowing frog species also inhabit drier regions where they adopt different survival strategies,
such as sheltering deep in tree hollows or cool rock crevices. However, these species are still typically
associated with water sources.

Many of the creeks on the Project site were sandy and appeared soft enough for burrowing frogs.
During the dry season some areas of standing water would remain viable amphibian habitat, in the
form of pastoral dams and billabongs. During the wet season the creeks hold water after rainfall
events, and low-lying areas within grasslands become boggy.

Five amphibian species were observed during the survey. These included the Ornate Burrowing Frog
(Opisthodon ornatus), the Little Red Tree Frog (Litoria rubella), the Broad-palmed Frog (Litoria
latopalmata), the Striped Burrowing Frog (Litoria alboguttata) and the Cane Toad (Rhinella marina).
Figure 10-8 shows the number of species observed at each of the survey sites.

The introduced Cane Toad was observed in large numbers at both AQ5 and AQ8. The Cane Toad is a
non-declared pest animal under the LP Act. They were introduced in 1935 to control agricultural pests,
but proved ineffective. They produce highly toxic venom, which can cause death if ingested by
domestic and most native animals (Department of Employment, Economic Development and
Innovation [DEEDI], 2008). They are voracious feeders, and will eat a wide variety of insects, frogs,
small reptiles, mammals and birds (DEEDI, 2008).
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Figure 10-8: Amphibian species observed per study site
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In addition to the species listed above, the Terrestrial Flora and Fauna Surveys identified the following
amphibian species: Litoria caerulea (Green Tree Frog), Litoria fallax (Dwarf Tree Frog), Litoria inermis
(Floodplain Frog), Lymnodynastes tasmaniensis (Spotted Marsh Frog) and Uperoleia rugosa (Eastern
Burrowing Toadlet).

10.3.3.3 Fish

Ephemeral streams are subject to wide physico-chemical fluctuations. This is reflected in the species
composition of fish found in these types of waterways and notably their tolerance to a wide range of
water physico-chemical qualities (McNeil, 2005).

The fish species identified during the aquatic study included Spangled Perch (Leiopotherapon
unicolour), Purple-spotted Gudgeon (Mogurnda adspersa), Bony Bream (Nematalosa erebi), Glass
Perch (Ambassis agassizi), Rainbowfish (Melanotaenia splendida), Hyrtl's Tandan (Neosilurus hyrtlii)
and Carp Gudgeon (Hypseleotris compressa).

10.3.3.4 Reptiles

A single aquatic reptile species, the Eastern Snake-necked Turtle (Chelodina longicollis), was
observed on the Project site. The Eastern Snake-necked Turtle was observed at the lagoon (AQ28)
during the March 2009 survey. This species is common to the area, and inhabits swamps, lakes,
billabongs and slow-moving rivers (Cogger, 2000).

10.3.3.5 Birds

Twelve bird species with habitat requirements linked to aquatic areas were observed in the Project site
during the course of the survey. These are shown in Figure 10-9 below.
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Figure 10-9: Bird species observed on the Project site
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The Pacific Black Duck (Anas superciliosa) was the most commonly observed species, being seen at
three sites, and in larger numbers. The Masked Lapwing (Vanellus miles) was also observed at three
sites.

AQ28 had the richest bird species richness, as can be seen in Figure 10-10. AQ28 was the palustrine
lagoon site, which had abundant instream vegetation, roosting sites, and a stable water level. This site
was considered quite good aquatic species habitat, barring the high level of cattle disturbance on the
banks.

Figure 10-10: Bird species richness per site
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Of the 12 bird species identified within the Project site during the survey, nine are listed as either
Migratory or Marine under the EPBC Act (as shown in Table 10-4 below).
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Table 10-4: Migratory and marine birds identified within the Project site

Pacific black Duck — Anas superciliosa Migratory
Grey Teal — Anas gracilis Migratory
Hardhead — Aythya australis Migratory
Australian Maned Duck — Chenonetta jubata Migratory

Sacred Kingfisher — Todiramphus sanctus Marine
Masked Lapwing — Vanellus miles Migratory

Australian Pelican — Pelecanus conspicillatus Marine
Black-fronted Dotterel — Charadrius melanops Migratory
Brolga — Grus rubicunda Migratory

A further six aquatic bird species were identified during the Terrestrial Flora and Fauna surveys,
including five species listed under the EPBC Act as Marine. These included the Little Black Cormorant
(not listed), Whistling Kite (Haliastur sphrenus), the Great Egret (Ardea alba), the Intermediate Egret
(Ardea intermedia), the Nankeen Night Heron (Nycticorax caledonicus) and the Straw-necked lbis
(Threskiornis spinicolis). The Whistling Kite is further listed as Migratory under the EPBC Act. The
distribution of these species is widespread throughout eastern Queensland, and the local populations
on the Project site are unlikely to constitute an ‘ecologically significant proportion’ of the total
population of the species.

10.3.3.6 Mammals

During the June 2008 Terrestrial Flora and Fauna survey, the Little Pied Bat (Chalinolobus picatus)
was recorded within riparian habitat using an ANABAT detector. The Little Pied Bat is listed as Rare
under the Nature Conservation Act 1992 (NC Act). Little is known about the species, barring that it
roosts in caves, mineshafts, and tree hollows (Menkhorst and Knight, 2001) and it requires access to
free-standing water (Department of Natural Resources, 2003).

10.3.3.7 Riparian Vegetation Communities of Conservation Significance

The River Red Gum Riparian Woodland along drainage lines (Regional Ecosystem 10.3.14) is listed
as 'Of Concern’ according to the DERM Biodiversity Status. This listing is due to weed infestation and
degradation.

10.3.3.8 Plants of Conservation Significance

No plants species listed under either the NC Act or EPBC Act were identified during the course of the
survey. A full list of flora species identified during the survey from riparian sites is provided in the
Terrestrial Ecology baseline report (AARC, 2010) in Volume 5, Appendix E.

10.3.4 Potential Impacts and Mitigation Measures

10.3.4.1 Sensitivity to Possible Change in Habitat Value

Changes in flow regime, water levels and / or water quality are likely to have little effect on habitat
quality, given the ephemeral nature of watercourses and the ecosystems innate tolerance of varying
conditions.
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Water quality tolerances of the fish species identified during the assessment are identified in Table 10-
5. The recorded species, in combination with aquatic species that may intermittently inhabit the Project
site, will not be highly sensitive to changes in flow regime, water levels and / or water quality due to
their tolerance of relatively poor water quality and adaptation to the harsh ecological conditions
associated with ephemeral watercourses throughout semi-arid Australia.

Table 10-5: Expected water quality tolerances of the identified fish species

N e

Range during the

survey 6.88 — 8.8 24.7-32.2 Not assessed
Spangled Perch 4-10.21 5-441 n/a

Bony Bream 48-8.61 9-381 Intolerant of hypoxia1
Glass Perch 6.3 -9.93 11 - 33.63 0.3 -19.5 levels®

Purple-spotted Can withstand short

Gudgeon 5-322 perlodzs of low oxygen
levels
Rainbowfish 5-9.25 12 — 365 n/a
Can withstand mildly
Hyrtl's Tandan <9.14 >8, and up to ~354 hypoxic conditions (>1.5
ma/L)*
Carp Gudgeon 5-9.11 <351 n/a
! = obtained from Allen et al. (2003)
? = obtained from Native Fish Australia (2008)
% = obtained from Pusey et al. (2004)
:: obtained from BHPBIlliton Mitsubishi Alliance (BMA) (2008)

= obtained from Tappin (2009)

10.3.4.2 Potential Impacts

Based on this assessment, the following potential impacts on the aquatic environment may occur from
the Project:

e Land clearing and mining activities may reduce the available habitat for native species of aquatic
flora and fauna on the Project site;

e Clearing within riparian zones may lead to a loss of habitat connectivity across the mine, and
habitat fragmentation;

e Clearing of large trees within the riparian zone may impact on the Little Pied Bat, which roosts in
tree hollows near water;

e Noise, vibration and dust associated with the construction and operational phases of the Project
may mean some species stay clear of areas they currently utilise;

o Earthworks may result in potential weed invasion particularly along watercourses;

e Earthworks may result in increased sedimentation in riparian woodlands downstream of the mine.
Higher levels of erosion can lead to a loss of morphological diversity in streams. This in turn
reduces habitat quality and may result in biodiversity losses in affected areas;
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e Human occupation in an area will often facilitate the increase in feral animal numbers (e.g.
exposed landfill sites providing food for Feral Pigs, Feral Cats, etc.). An increase in feral animal
numbers may impact on the native animals, leading to a decrease in their population sizes; and

e Potential spills of chemicals and hydrocarbons may enter waterways, resulting in environmental
harm.

10.3.4.3 Mitigation Measures

To help mitigate and reduce potential environmental harm associated with the Project, an aquatic
fauna monitoring program will be developed.

10.3.4.4 Aquatic Fauna Monitoring
The aquatic fauna monitoring program will include:

¢ Annual sampling of aquatic fauna species (both vertebrate and invertebrate) following a significant
rainfall event;

o Documentation of aquatic diversity and abundance;

e Inclusion of both downstream and upstream sampling locations, plus representative lacustrine and
palustrine wetlands. Results from these locations will be compared;

e Collection and analysis of water quality at pre-determined monitoring locations including all
identified aquatic environments; and

o |dentification of sensitive species / habitat that could be used as indicators of stream health.

10.3.4.5 Management Strategies for Weeds

Two plant species of weeds declared under the LP Act were recorded in riparian areas during the
survey, being:

e Velvety Tree Pear (Opuntia tomentosa); and
e Parkinsonia (Parkinsonia aculeate).

Both are listed as Class 2 pest plants. Class 2 plants are those that are established in Queensland
and have or could have an adverse economic, environmental or social impact. Landowners are
expected to take reasonable steps to keep land free from Class 2 pests. Although not recorded during
the survey, Parthenium (Parthenium hysterophorus) and Lantana (Lantana camara) are understood to
have a presence on the Project site. Measures to control the spread of these weeds including vehicle
washdowns will be adopted across the Project.

A Weed Management Plan will be developed to limit the spread of these species on the Project site.
Staff will be informed of the species of weed likely to be encountered, the location of known weed
infestations (particularly Parthenium) and how to report the presence of new infestations.

10.3.4.6 Management Strategies for Pest Fauna Species

One introduced pest fauna species was recorded during the survey, being the Cane Toad (Rhinella
marina). The Cane Toad is non-declared under the LP Act, meaning that there is no legislative need
for their control.
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10.4 Stygofauna

Stygofauna are species of subterranean, aquatic fauna that are to be found in groundwater mainly
near the air groundwater interface and appear most abundant in alluvial aquifers (Hancock and
Boulton, 2008).

A survey of the presence and abundance of stygofauna both within and surrounding the proposed
Project impact area (Mining Lease Application [MLA] 70426) was conducted in March, April and June
2010.

The Western Australia Environmental Protection Authority (WA EPA) Guidance for the Assessment of
Environmental Factors No. 54 (2003) and Technical Appendix No. 54a (2007) were employed to guide
the design and implementation of the stygofauna survey. This guidance statement recommends that
for environmental impact assessment purposes, a total of 40 stygofauna samples should be collected
from groundwater sampling bores within the impact area and 40 stygofauna samples collected from
reference bores surrounding the impact area. Stygofauna sampling should be conducted in two
different seasons (i.e. 20 samples per area per season), with seasonal sampling conducted at least
three months apart.

However, the WA EPA Technical Appendix to Guidance Statement No. 54 (WA EPA, 2007) permits a
preliminary pilot study to be conducted (which is less intensive in terms of sampling effort), as an initial
approach to the assessment of stygofauna on the Project site.

Therefore, an initial stygofauna pilot study was conducted in order to determine whether or not a full
stygofauna survey would be required.

Both troglobites (subterranean terrestrial fauna) and stygobites (subterranean aquatic fauna) are
frequently Short Range Endemic (SRE) species and therefore more vulnerable to extinction from a
range of threatening processes including mining, groundwater pumping, and contamination. Note that
this assessment has focused upon stygobites not troglobites, because the assessment of troglobites is
not required by the Terms of Reference (TOR).

10.4.1 Description of Environmental Values

This section presents details of the stygofauna survey that was conducted for the Project in March,
April and June 2010. For further details of this survey, please refer to the AustralAsian Resource
Consultants (AARC) Stygofauna Survey Appendix Report (2010) presented in Volume 5, Appendix E.

Details of the stratigraphy of the Galilee Basin and a conceptualised view of the local geology are also
presented in Volume 2, Section 4.

10.4.2 Stygofauna Sampling Methodology

The methodology employed for the stygofauna survey was based upon the procedures presented in
the WA EPA Guidance for the Assessment of Environmental Factors No. 54 (2003) and Technical
Appendix No. 54a (2007), since DERM stygofauna sampling procedures have yet to be developed.

Stygofauna sampling events were conducted in March, April and June 2010 in order to account for
seasonal variations in stygofaunal populations. All accessible bores (both on and adjacent to the
Project site) were sampled for stygofauna.

Purpose built sampling equipment (a weighted 50 um mesh net) was used to sample stygofauna from
a total of 15 bores within MLA 70426 (within the proposed impact area) and 7 bores surrounding the
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Project site (outside the proposed impact area). A total of 17 stygofauna samples were collected in
March and April 2010, whilst 14 more samples were collected in June 2010, with 5 bores being
sampled on both occasions. Refer to Table 10-6 for details of the bores that were sampled for
stygofauna and Figure 10-11 for bore locations.

The sampling equipment was lowered to the bottom of each bore and raised / lowered five times in
order to dislodge any resting stygofauna, before being slowly raised to the surface. Each groundwater
sample was filtered through a 50 um sieve, with six groundwater samples from each location filtered
and combined to form a composite sample. The material collected by the sieve was then transferred to
a sample jar containing ethanol, in order to preserve any stygofauna that may be present. Filtered
stygofauna samples were then conveyed to Australian Laboratory Services (ALS) for processing and
identification. Rose Bengal, a commonly used stain, was added to each sample in the laboratory, in
order to differentiate animal tissue from sediment, and a dissecting microscope was employed to
identify the stygofauna present.

Any stygofauna present in the filtered groundwater samples were identified to Order / Family level as
required by the TOR, using published taxonomic keys, unpublished working keys and an ALS
specimen reference collection. Where possible the identification process was extended to species
level, in order to confirm that the animals recorded were in fact stygofauna.

10.4.3 Stygofauna Sampling Results

Although none of the groundwater samples were found to contain stygofauna, a single cyclopoid
copepod was collected from Bore 1237R in March 2010 (refer to Figure 10-11 for bore location
details). This bore is located on a plain between two river branches outside the Project boundary (MLA
70426).

The copepod was identified as Macrocyclops albidus, a cosmopolitan surface-dwelling copepod that is

occasionally collected from groundwater.

10.4.3.1 Groundwater Quality

The field groundwater quality data for the bores that were sampled are presented in Table 10-7 (note
that no water quality was recorded in March 2010).

These groundwater data lie within the following ranges:
e pH-6.5109.15;

e EC-06 mS/cm to 6.72 mS/cm; and

e Temperature — 25.9°C to 30.5°C.

The groundwater quality recorded for the Project stygofauna sampling bores is comparable with
groundwater environments from other sites where stygofauna have been identified (Hancock and
Boulton, 2008). Therefore, groundwater quality at the Project site is suitable to support stygofauna
communities.
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Table 10-6: Location details of stygofauna sampling bores

Note that bore locations are denoted as Geocentric Datum of Australia 1994 (GDA94)

Date Sampled Latitude Longitude

1122R 28/06/2010 23.2094 146.47949
1170R 18/03/2010 23.1639 146.49757
1206R 18/03/2010 23.1237 146.49905
1215R 18/03/2010 23.1509 146.49651
1217R 18/03/2010 23.1597 146.44531
1219R 18/03/2010 23.1597 146.45530
1230R 21/03/2010 23.1012 146.42504
1235R 21/03/2010 23.0876 146.25035
1237R 21/03/2010 23.0597 146.46480
29/06/2010
1240R 21/03/2010 23.1231 146.41550
29/06/2010
1242R 15/04/2010 23.2231 146.41001
26/06/2010
1245R 19/04/2010 23.2608 146.47474
25/06/2010
1247R 21/03/2010 23.0619 146.48570
1250R 15/04/2010 23.2650 146.45575
26/06/2010
1276D 29/06/2010 23.1088 146.36356
1291R 29/06/2010 23.2092 146.46367
1325R 24/06/2010 23.2565 146.52938
1335R 24/06/2010 23.2892 146.53159
1348D 26/06/2010 23.2574 146.37317
1350D 15/04/2010 23.2094 146.46384
1366R 25/06/2010 23.2368 146.47564
1368R 29/06/2010 23.0226 146.52075

Stygo 1 29/06/2010 23.1680 146.53810
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Table 10-7: Groundwater water quality measurements

March / April 2010 June 2010

Bore

Number Sample |Water -~  |Temper |Sample |Water -~ | Temper
Date Level ature Date Level ature

1170R 18/03/10 9.0 -

1206R 18/03/10 16.7 = - - - - = = -
1215R 18/03/10 14.5 = - - - - = = -
1217R 18/03/10 21.8 - - - - - = - -
1219R 18/03/10 20.1 = - - - = = - -
1230R 21/03/10 22.1 - - - - - = = -
1235R 21/03/10 44.5 - - - - = . - -
1237R 21/03/10 24.1 - = = 29/06/10 24.20 8.42 1.38 27.6
1240R 21/03/10 28.1 = = = 29/06/10 28.10 7.77 6.72 28.2
1247R 21/03/10 7.8 = - - - - = = -
1242R 15/04/10 28.0 7.16 2.16 25.9 26/06/10 28.55 8.89 1.94 28.3
1250R 15/04/10 16.8 6.88 2.14 26.3 26/06/10 17.51 8.26 1.74 30.0
1350D 15/04/10 14.7 6.57 3.19 26.6 - - - - -

1245R 19/04/10 14.5 6.75 1.71 25.9 25/06/10 15.00 8.64 1.53 27.9

1325R - z z : : 24/06/10 1550 8.67 0.60 27.4
1335R - : : : . 24/06/10 28.82 6.84 0.46 285
1366R - - - - - 25/06/10 8.65  7.08 0.22 30.5
1348D - : : : . 26/06/10 24.93 6.78 0.65 30.2
1122R - - - - - 28/06/10 8.64  7.65 1.25 26.2
1276D - - - - - 29/06/10 9.15  9.15 3.72 28.4
1291R - - - - - 29/06/10 12.08 7.80 1.33 27.8
1368R - : : : . 29/06/10 1151 6.50 1.73 27.8
Stygol - - s : . 29/06/10 2551 7.35 1.40 26.1

m bgl — meters below ground level
mS/cm — milli semens per centimetre



, - N\ .
U\ — B
)
)
_ |
¢
— b \ ;""j 4
J
[
N
LN
o« ,
~ / N
s i
L 2 ‘
P — o N\
_ N ,
/ 3
\ ‘
|
. /
/
oo
_ P
r"/ -
( o
P

1o# $ % L - 80
D
. LABABA A
ey — -
S o s 7 A/ -4) OA 5 -.AC
A 5)C7A 4/ 454 -8 7
+ 7 423 74@
[
%At () + « + (& & B D ¢ + o+t (e E  S((S & s ( L€ i S & ( ¢
o & 1 2 = V% & 11 &, 4 - -5 44 L H1%E (%he+r S (.4 7 * * a4 8 11% & (X 5 9 f & + . * B ] m( s .9 6 & + . 8
> 7 C = o ( 0 i/ 5+ & 3 bl | 1T & H " & & & o+ & 6 * B ( + H - *8, <% 3 1
= + 8 * S(H(+ " B A TSt ¥



HANCOCK PROSPECTING PTY LTD

Alpha Coal Project Environmental Impact Statement | voL2 2010

10.4.3.2 Environmental Values

In terms of stygofauna communities, the absence of a significant population of stygofauna either on or
adjacent to the Project site means that no stygofaunal environmental values have been identified.

The groundwater quality data acquired indicate that the local groundwater conditions could support
communities of stygofauna.

Since coal-bearing horizons have mainly been investigated for the presence of stygofaunal
communities, there is a possibility that stygofauna may exist in other geological horizons (e.g. alluvial)
on or adjacent to the Project site.

Any additional groundwater monitoring bores that are installed in non-coal bearing horizons will be
sampled for the presence of stygofauna in order to confirm or reject the current view that significant
populations of stygofauna are not present.

10.4.4 Potential Impacts and Mitigation Measures
The following Project activities could potentially impact stygofaunal communities:

e Groundwater abstraction — resulting in lowered groundwater levels and therefore desiccation of
stygofaunal habitat;

e Groundwater abstraction — resulting in modified groundwater flow rates through stygofaunal
communities, thereby modifying their natural physical and chemical environment;

e Excavation of soil / rock — removal of the saturated substrate (aquifer) that contain communities of
stygofauna; and

e Excavation of rock — perturbation of local groundwater chemistry as a result of the oxidation of
sulphate-bearing lithologies, subsequent release of sulphuric acid and therefore modification of
the local physical and chemical environment.

Changes in groundwater flow rates and levels in the vicinity of stygofauna populations are the main
impacts that mining activities would have upon stygofaunal communities.

However, since no significant populations of stygofauna have been identified on or indeed adjacent to
the Project site, no impacts upon stygofauna are anticipated to occur as a result of the proposed
Project activities. Therefore, no impact mitigation measures are considered necessary for stygofauna.

10.5 Conclusions

Overall, the aquatic environment was assessed to be of poor environmental value. This assessment
was based on observations of moderate grazing pressure, associated bank erosion and instream
benthic degradation and basic habitat structure offering limited option for aquatic inhabitants.

Furthermore, water quality results show that water exceeds the trigger values provided in the ANZECC
(2000) Aguatic Ecosystems Guidelines at one or more sites for pH, EC, Total Nitrogen, Total
Phosphorous, Nitrate, Turbidity, Aluminium, Arsenic, Cadmium, Chromium, Copper, Lead,
Manganese, Selenium, Zinc, and Nickel. Further, Aluminium and Uranium levels exceeded the
proposed trigger values provided in the ANZECC (2000) Livestock Drinking Water Guidelines.
Possibly due to a combination of runoff associated with upstream pastoral land-use, poor water quality
further detriments the overall aquatic health of the assessed environment.
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A total of seven fish species, five amphibians, one reptile, and 12 bird species were observed during
the field survey. The Terrestrial Flora and Fauna surveys have identified a further five amphibians and
one mammal, all of which have habitat requirements intrinsically linked to aquatic areas. Overall,
species diversity and abundance were considered to be reasonable, and indicative of diversity /
abundance expected from the broader Alpha region. Given the reduced environmental value of
aquatic habitat and the ephemeral nature of the aquatic environment, the environmental value of the
aquatic flora and fauna recorded on the Project site were considered to be common and widespread
and were not noted to be of heightened conservation significance.

A review of the DERM Environmentally Sensitive Areas mapping revealed no conservation parks,
declared fish habitat areas, wilderness areas, aquatic reserves, heritage or historic areas, national
estates, world heritage listings, sites listed by international treaties or agreements or areas of cultural
significance relating to biodiversity and scientific reserves identified from the Project site.

The proposed diversion of Lagoon Creek may result in numerous impacts on the environmental values
of the aquatic flora and fauna ACARP’s ‘Design and Rehabilitation Criteria for
Bowen Basin River Diversions’ (July 2002) and the Department of Natural Resources and Mines’
‘Central West Water Management and Use Regional Guideline: Watercourse Diversions — Central
Queensland Mining Industry’ will be referred to, to ensure potential environmental harm is minimised.
Furthermore, the measures listed below will be implemented:

e Clearing of riparian vegetation for the proposed creek diversion will be conducted in a staged
manner, to allow fauna to migrate to adjacent habitat areas; and

e The creek diversion rehabilitation will be monitored to ensure the vegetation is stable and self
sustaining..

General management strategies to reduce aquatic environmental harm associated with the Project
include:

e Any mine and process water will (where possible) be contained within a closed-loop system and
recycled. No contaminated mine water or process water will be discharged from the Project site to
the environment;

e Sediments traps will be designed and installed downstream of all land disturbances (such as water
storage dams) in order to remove sediment from storm water that flows over such land
disturbances; and

e A water quality, sediment quality and aquatic-fauna monitoring program will be initiated and
continued throughout the Project life. This program will ensure the early detection and recording of
Project impacts upon local surface water courses, thereby allowing mitigation strategies to be
altered or developed.

The following programs will be established to help further mitigate potential environmental harm:
e A water quality monitoring program, entailing:

— Sampling of a variety of physico-chemical parameters that may be affected by mining
activities such as heavy metals, dissolved oxygen, sedimentation, salinity, etc.; and

— If the quality of water leaving the Project site deteriorates and is found to exceed
background water-quality trigger values (i.e. ANZECC water quality values), then the
Proponent will investigate the cause of such deterioration and report the results to DERM.
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e An aquatic fauna monitoring program, including:

— Annual sampling of aquatic fauna species (both vertebrate and invertebrate) following a
significant rainfall event;

— Documentation of aquatic diversity and abundance;

— Inclusion of both downstream and upstream sampling locations, plus representative
lacustrine and palustrine wetlands. Results from these locations will be compared,;

— Collection and analysis of water quality at pre-determined monitoring locations including
all identified aquatic environments; and

— ldentification of sensitive species / habitat that could be used as indicators of stream
health.

¢ A weed management program, ensuring:
— Staff are informed of the species of weed likely to be encountered on the Project site; and

e The locations of known weed infestations (particularly Parthenium), and how to report the
presence of new infestations.

The following conclusions have been derived for the Alpha Coal Project (Mine) Stygofauna Survey:

e No significant populations of stygofauna have been recorded in groundwater either within or
adjacent to the proposed Project site. Therefore, any impacts that the Project will have upon
groundwater levels, flow rates and quality will not impact stygofaunal populations;

e Water quality does not appear to be a limiting factor for the development of stygofaunal
populations;

e Opportunistic stygofauna sampling of additional groundwater monitoring wells that are located in
non coal-bearing strata would help to confirm or reject the current view that significant populations
of stygofauna are not present on or adjacent to the Project site. If additional groundwater
monitoring bores off the Project site also become accessible, then those bores will also be
sampled for stygofauna; and

e Further, more intensive stygofauna surveys are not considered to be necessary for this Project
due to the lack of stygofauna identified during the pilot study.



