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h) any other matters pertinent to the water release event.
Receiving environment monitoring and contaminant trigger levels
F17

The quality of the receiving waters must be monitored at the locations specified in Table F6 and
Figure 25 for each quality characteristic and at the monitoring frequency stated in Table F5.

F18

If quality characteristics of the receiving water at the downstream monitoring points exceed any
of the trigger levels specified in Table F5 during a release event, the environmental authority
holder must compare the downstream results to the upstream results in the receiving waters
and:
a) where the downstream result is the same or a lower value than the upstream value for the
quality characteristic then no action is to be taken; or
b) where the downstream results exceed the upstream results complete an investigation into
the potential for environmental harm and provide a written report to the administering
authority in the next annual return, outlining:
i.
details of the investigations carried out; and
ii.
actions taken to prevent environmental harm.
Note: Where an exceedance of a trigger level has occurred and is being investigated, in
accordance with Condition F18 b, no further reporting is required for subsequent trigger events
for that quality characteristic.

Table F5 – Receiving waters contaminant trigger levels
Quality characteristic1

Trigger level – Suttor
River

Trigger level - Kangaroo
Creek

Monitoring Frequency

pH
Electrical conductivity ( S/cm)
Suspended solids (mg/L)
Sulphate (SO42-) (mg/L)

6.5 – 9. 0
228
122
250

6.5 – 9.0
1252
TBC
250

Daily during release

Note:
1
The receiving water trigger level quality characteristic required to be monitored as per Table F5 can be reviewed once the
results of 10 flow events or 3 years monitoring data is available or if sufficient data is available to adequately demonstrate
negligible environmental risk.

5

EA Figure 2 is presented in Appendix 1 of this EMP
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Table F6 – Receiving water upstream background sites and downstream monitoring points
Monitoring Points

Reference Upstream (Monitoring)

Latitude
(decimal
degree,
GDA94)

Longitude
(decimal
degree,
GDA94)

Upstream background monitoring points
Monitoring Point MP1

Suttor River Flow gauging station upstream of mine
releases at the edge of ML.

-21.28923

147.81965

Monitoring Point MP2

Kangaroo Creek upstream of North Pit contribution

-21.16343

147.84955

Compliance Point CP1

Downstream Monitoring Points
Suttor River downstream of mine releases at edge of ML

-21.31725

147.81772

-21.15280

147.86781

Compliance Point CP2

Kangaroo Creek downstream of upstream of North Pit
contribution at edge of ML

Note:
Table F6: the data from background monitoring points must not be used where they are affected by other mines

F19

All determinations of water quality and biological monitoring must be performed by an
appropriately qualified person.

Receiving environment monitoring program (REMP)
F20

The environmental authority holder must develop and implement a Receiving Environment
Monitoring Program (REMP) to monitor, identify and describe any adverse impacts to surface
water environmental values, quality and flows due to the authorised mining activity. This must
include monitoring the effects of the mine on the receiving environment periodically (under
natural flow conditions) and while mine affected water is being discharged from the site. For the
purposes of the REMP, the receiving environment is the waters of the Suttor River and Kangaroo
Creek and connected or surrounding waterways within 16km downstream of the release. The
REMP should encompass any sensitive receiving waters or environmental values downstream of
the authorised mining activity that will potentially be directly affected by an authorised release
of mine affected water.

F21

The REMP must be designed to ensure that the ecosystem functionality of the western
boundary palustrine wetland can be demonstrated to have returned to close to (or better) than
pre-development condition.

F22

A report outlining the findings of the REMP, including all monitoring results and interpretations
in accordance with conditions F20 and F21 must be prepared annually and made available on
request to the administrating authority. This must include an assessment of background
reference water quality, the condition of downstream water quality compared against water
quality objectives, and the suitability of current discharge limits to protect downstream
environmental values.

F23

A REMP Design Document that addresses the requirements of the REMP must be prepared and
made available to the administrating authority upon request.

Water reuse
F23

Mine affected water may be piped or trucked or transferred by some other means that does not
contravene the conditions of this environmental authority and deposited into artificial water
storage structures, such as farm dams or tanks, or used directly at properties owned by the
environmental authority holder or a third party (with the consent of the third party).
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Annual Water Monitoring Reporting
F24

The following information must be recorded in relation to all water monitoring required under
the conditions of this environmental authority and submitted to the administering authority in
the specified format:
a)
b)
c)
d)

the date on which the sample was taken;
the time at which the sample was taken;
the monitoring point at which the sample was taken;
the measured or estimated daily quantity of mine affected water released from all release
points;
e) the release flow rate at the time of sampling for each release point;
f) the results of all monitoring and details of any exceedances of the conditions of this
environmental authority; and
g) water quality monitoring data must be provided to the administering authority in the
specified electronic format upon request.
Water management plan
F25

A Water Management Plan must be developed by an appropriately qualified person and
implemented.

Stormwater and water sediment controls
F26

An Erosion and Sediment Control Plan must be developed by an appropriately qualified person
and implemented for all stages of the mining activities on the site to minimise erosion and the
release of sediment to receiving waters and contamination of stormwater.

F27

Stormwater, other than mine affected water, is permitted to be released to waters from:
a) Erosion and sediment control structures that are installed and operated in accordance with
the Erosion and Sediment Control Plan required by Condition F26.
b) Water management infrastructure that is installed and operated, in accordance with a
Water Management Plan that complies with Condition F25 inclusive, for the purpose of
ensuring water does not become mine affected water.
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7. GROUNDWATER MANAGEMENT
7.1.1 Geology
The stratigraphy of the project study area is shown in Table 7-1, of which the Suttor Formation, Tertiary,
Sand beneath Basalt Flows, Rangal Coal Measures, Fort Cooper Coal Measures, Exmoor Formation and
Moranbah Coal Measures, are considered hydrogeologically relevant to the project.
Table 7-1
Age

Stratigraphy of the Project Area
Unit

Lithology

Topography

Silt, sand, clay soil.

Occurs on floodplains of
major watercourses and as
outwash fan deposits.

Suttor Formation

Sandstone and conglomerate,
locally silicified.

Breakaways: table-top
mesas.

Tertiary Basalt

Olivine basalt, fresh and vesicular
in places.

Slightly elevated lands.

Sand below Basalt

Unconsolidated sand and minor
gravel: lag deposits from formerly
exposed topography.

Not exposed at surface.

Moolayember Formation

Micaceous and lithic sandstone
and siltstone.

Recessive: flat areas on
Clematis Group tablelands.

Clematis Group

Medium–coarse quartz sandstone
& pebble conglomerate.

Tablelands: steep scarps.

Rewan Group

Green lithic sandstone: red,
brown and green mottled
mudstone.

Recessive.

Coal: grey, brown, green
sandstone: siltstone: shale: chert:
minor conglomerate: fossils.

Generally recessive,
subdued.

Grey to purple fine sandstone &
siltstone: local coarse sandstone:
grey carbonaceous shale:
cocquinite lenses: fossils.

Generally recessive
sandstone ridges.

Quaternary

Tertiary

Triassic

Late
Permian

Blackwater Group Includes:
Rangal Coal Measures

Early
Permian

Bowen Basin

Fort Cooper Coal Measures
Moranbah Coal Measures
Back Creek Group Includes:
Exmoor Formation
Lizzie Creek Volcanics

Andesite: subordinate rhyolite
and shale.

Not exposed in project
area. Regarded as
basement for the
hydrogeological regime.
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7.1.2 Hydrogeology
Eleven6 dedicated groundwater bores are installed and located to characterise and monitor the
hydrogeology of the project area, as shown in Figure 7-1, with data indicating the following:
The depth of groundwater noted in the basalt and underlying Tertiary sand is relatively shallow.
Air lift yield (ALY) from the intersected coal measures are so low as to be almost insignificant.
The hydrostratigraphic units in which wells are screened generally comprise confined aquifers.
Unconsolidated Quaternary sediments consisting predominantly of sand and gravel (colloquially
referred to as 'alluvium') are associated with the Suttor River, to the west and southwest, and
Kangaroo Creek to the north and northeast. The alluvium appears to be only a thin veneer
(nominally 2 m thick), if present at all. Two bores (BYGW04 and BYGW08) are installed to specifically
assess the alluvium, however, neither BYGW04 nor BYGW08 intersected any alluvium.
Groundwater studies on the project area indicate that the aquifer/s in the basalt and in the Tertiary
sand below the basalt are not hydraulically continuous. Data indicates that there is a wide a wide range
in the standing water level (SWL) in the coal seams and that ALYs in the coal seam aquifers are lower
than those from the basalt aquifers. Bores in other lithological units indicate little groundwater of any
significance in mudstone or siltstone, with the only significant groundwater associated with sandstone.
The larger ALYs in the sandstone are very localised, indicating that fracture (secondary) porosity and not
intergranular (primary) porosity is the dominant mechanism of groundwater accumulation and flow.
7.1.2.1 Aquifers and Aquifer Connectivity
Aquifers beneath the project area potentially occur in a number of stratigraphic units:
Alluvium: The alluvium is not regarded as an aquifer on the project area.
Suttor Formation: Poor aquifer, low yields and poor groundwater quality. Any aquifers in this
formation would be unconfined or semi-confined.
Basalt: Low to moderate yield and no reports of significant vesicles. Fracture porosity is the
dominant mechanism for storage and flow. Aquifers would be unconfined or semi-confined.
Tertiary Sand below the Basalt: The Tertiary sand aquifer at the base of the basalt is lensoid and
discontinuous but locally high yielding. This aquifer is not used for stock water due to the random
nature of occurrence of the basal sands, with landholders tending to rely more heavily on dams and
piped water. Any aquifers in this formation would be confined.
Coal Seams Potentially higher yielding aquifers in sandstone within the Bowen Basin coal measure
sequence. Groundwater quality is generally very poor and may be unsuitable for stock. Waters are
sodium chloride type with a high total dissolved salt (TDS) content; sulphate content is also high.
The aquifers within the sandstone are discontinuous and would be confined.
Basement (Lizzie Creek Volcanics): Aquifers not reported. Basement aquifers are not regarded as
significant to the project, but where present would be confined.
There are no alluvial aquifers of any significance in the project area. Tertiary sequence aquifers do not
appear to be in hydraulic connectivity with the deeper Permian sequence aquifers; however aquifers
within the sandstones contained in the Permian coal seams are discontinuous and as such, hydraulic
connectivity within the coal seam aquifers will be at best very limited (as evidenced by low hydraulic
conductivity values derived from the testing program).
6

Note BYGW007A and BYGW007B both occur at position #16 on Figure 7-1.
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Groundwater elevation monitoring data for selected dedicated project monitoring bores representing
each formation and key lithologies has been reviewed. It is evident from the data that there is no fixed
relationship between the groundwater level elevation and the order of accumulation of the coal
measure formations, or between the coal seams and other lithologies including the Tertiary. As such,
the data confirms that there is a lack of hydraulic connection between hydrostratigraphic units across
the project area. A key finding is that the data shows over a 2 year period that natural groundwater level
fluctuations in the dedicated groundwater monitoring bores can vary up to 8 m depending on the ores
and hydriostratigraphy.
Geological information across the project area shows that faulting does not extend to the surface
through the Tertiary and Quaternary cover.
7.1.2.2 Depth to Water Table and Groundwater Flow Directions
The SWL is relatively shallow beneath the basalt and much deeper where there is no basalt cover. This
suggests that the basalt is a storage mechanism for groundwater and that groundwater within the
Tertiary sequences is perched above the underlying Permian sequences.
Both the SWL and thickness of aquifers show wide ranges, reinforcing that there is little hydraulic
continuity in the aquifers beneath the project area. The regional potentiometric surface for the Permian
sequences (groundwater levels from coal seam aquifers) provides an indication of groundwater flow
directions. Figure 7-2 shows a contour map of groundwater elevation.
The contours suggest groundwater flow in the Permian sequences both to the north east and to the
south with a groundwater divide (mounding) between BYGW02 and BYGW03. It is noted that this
groundwater divide correlates to the boundary between surface water drainage sub-catchments which
straddle the site namely the Rosella Creek sub-catchment to the north and the Upper Suttor River subcatchment to the south.

7.1.3 Groundwater to Surface Water Interactions and Groundwater Recharge
A shallow borehole has been installed adjacent the palustrine wetland intersected by the western
boundary of the project area to provide additional geological information in relation to the
hydrogeology adjacent the wetland and demonstrates geological impediments to hydraulic connection
between the Suttor River/palustrine wetland and the mining activities.
This bore will be converted into a groundwater monitoring bore targeting the tertiary material and will
be established a minimum of twelve months prior to dewatering activities in the area, to ensure a full
year of baseline data incorporating any seasonal fluctuations is available.
The proposed location of this bore is shown in Figure 7-1.
Recharge of the Tertiary aquifers occurs by direct infiltration of rainfall. As the Tertiary and Permian
sequences are not hydraulically connected the Tertiary aquifers do not contribute recharge to the
Permian aquifers. Recharge to the coal measure sandstone aquifers, also occurs via direct (but slow)
infiltration of rainfall. The majority of the recharge to the Permian coal sequence aquifers probably
derives from slow infiltration through the predominantly clayey Suttor Formation. There is no recharge
from the alluvium to the Permian sequence aquifers as there are no significant alluvial aquifers on the
project area. In other areas in the Bowen Basin it has been estimated that only about 3% of incident
rainfall results in recharge to the consolidated aquifers. Given the lack of hydraulic connectivity between
various aquifers or between aquifers and the quaternary alluvium, as well as the extremely slow
recharge rates, any predicted localised drawdown within specific aquifers is considered unlikely to affect
the hydrogeological recharge regime in any aquifer, outside the predicted drawdown.
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7.1.4 Springs and Groundwater Dependent Ecosystems
No springs, seeps or swamps have been identified or are known to be connected to groundwater
bearing units which have the potential to be impacted (drawdown) during the project. In addition there
is no groundwater-surface water interaction between the aquifer sequences beneath the project area
and the watercourses that traverse the project area. Project mining activities will therefore have no
impact on river baseflow.
With the exception of stygofauna (refer Section 11.2.3) it is concluded that there are no GDE which can
be impacted by the project’s mining activities.
It is noted that there are palustrine, lacustrine (farm dams) and gilgai wetlands within the project
boundary. The lacustrine (farm dams) and gilgai wetlands are evidently not groundwater fed or
connected to groundwater which has potential to be impacted during the project.
The palustrine wetland is also not considered to be connected to the hydrostratigraphic units in the
targeted mining geology; however, to more clearly define the relationship between the palustrine
wetland and shallow groundwater (i.e. perched/disconnected) a specific monitoring bore is proposed as
per Section 6.6 and 7.1.3. In addition this will provide delineation between the palustrine wetland and
the project, should any possible unanticipated impact on groundwater from the project operations
occur.
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7.1.5 Location, Type and Status of Private Groundwater Facilities
A search of the Department of Natural Resources and Mines (DNRM) groundwater database identified
six privately owned existing groundwater facilities within the project study area as shown on Figure 7-1.
Table 7-2 summarises the data available for these existing bores. It should be noted that due to the data
being from sampling and analyses undertaken 48 years ago (1965), and in the absence of any
information on the methodology of sample collection or analysis, this data should be considered
indicative and should be relied upon as such.
RN 60458 and RN 60459 were originally mining exploration holes that are now shown as ‘existing’ in the
groundwater database. The bores are mostly used for stock watering and they are equipped with either
windmills or low discharge diesel-powered pumps. Bores with this sort of equipment pump at low
discharge rates, resulting in less drawdown. Apart from the discharge data shown in Table 7-2, which
are noted as being low, there are no records of pumping rates, drawdown or recharge measurements
from any private groundwater bores in the DNRM groundwater database.
Table 7-2

Summary of Private Groundwater Bores

Registered
Number

Property
or Holding

Bore
Name

Latitude
(decimal
degree,
GDA94)

Longitude
(decimal
degree,
GDA94)

Cased
Depth
(m)

Reported
Discharge
(L/s)

Likely
Aquifer
Formation

Pumping
Equipment

RN 25633

Weetalaba

Rockhole

-21.07455

147.93971

18.3

1.25

Moranbah
Coal
Measures*
*

Windmill

RN 25636

Weetalaba

3-ways

-21.05829

147.91888

37.2

0.88

Blackwater
Group*

Windmill

RN 25638

Weetalaba

Millers
Well

-21.06794

147.88277

16.4

0.5

Basalt**

Windmill

RN 25686

Not stated

Not
recorded

-21.33111

147.93387

6.4

0.32

Upper
Carbonifer
ous*

Windmill

RN 60458

Byerwen

AGC26

-21.18048

147.86609

56

2.1

Blackwater
Group*

No record

RN 60459

Byerwen

AGC35

-21.17601

147.92027

45

1.5

Blackwater
Group*

No record

Notes:
*
**

Aquifer Unit as reported in DNRM groundwater database
Aquifer Unit interpreted by Rob Lait and Associates Pty Ltd

7.1.6 Groundwater Chemistry in Dedicated Groundwater Monitoring Bores
Groundwater from the dedicated groundwater bores is monitored in an ongoing programme. The
groundwater in its natural state is generally brackish to saline and of poor quality. Groundwater from all
formations beneath the project area is of the sodium chloride type. In summary chemical analysis of the
groundwater monitoring bores data indicates that:
Electrical conductivity (EC) and the TDS content of the groundwater ranges from moderate to high.
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Moderate to highly alkaline with pH in excess of 10.0 being measured in BYGW05, BYGW06,
BYGW08 and BYGW10, while BYGW01 recorded a pH of 9.44. These bores are also high in EC, TDS
and ammonia. This groundwater chemistry is invariably associated with the coal seams.
Arsenic, cadmium copper and zinc were below the ANZECC/ARMCANZ 2000 stockwater guideline
values.
Dissolved lead is generally been below the ANZECC/ARMCANZ 2000 stockwater guideline value of
0.1 mg/L except for the water from bores BYGW03, BYGW07A, BYGW07B and BYGW09 in December
2011.
Nitrate and nitrite concentrations have been below the Australian Drinking Water Guideline values.
Sulphate concentrations in the groundwater are within the generally accepted stock watering
guideline value except for the groundwater from BYGW02.
No groundwater related industries other than extraction for mine dewatering or agricultural use exist in,
or adjacent to, the project area within the coal measure aquifers. The presence of anthropogenic
dissolved hydrocarbons within the groundwater in the area is considered extremely unlikely.

7.2

Potential Impacts

Potential project related impacts on groundwater environmental values are described below:
Potential to drawdown regional groundwater levels by pit dewatering.
Potential contamination of groundwater through seepage of waste rock dumps and in-pit rejects.
If final void water levels exceed local groundwater levels, final void water may be released to
groundwater.
Pollution of groundwater from surface activities may occur from seepage from co-disposal facilities
and accidental release of hydrocarbons (e.g. fuels and oils) or other contaminants.
Impacts on groundwater are associated with project operations, as construction activities are unlikely to
impact groundwater as they are limited to surface or near surface works. No activity is anticipated to
intercept groundwater bearing units and affect the gross porosity or permeability of those units, except
for the pits themselves, which have been specifically modelled and addressed as final voids.

7.2.1 Pit Groundwater Inflow Estimates
Inflow estimates were assessed for the various pits according to their depths, for successive stages of
development. For all pits, based on direct operational data and experience as well as measured
hydrogeological and climatic data, the predominant inflow sources is through wall seepage. Pit inflows
are calculated using hydraulic conductivities (permeability) based on the South and East Pits, the West
Pit and the North Pit. A low and high hydraulic conductivity case was assessed for the South, East and
West Pits, while a single hydraulic conductivity was assessed for the North Pit, based on bore tests in
those respective areas. It is considered that the low hydraulic conductivity case is more pertinent to the
East, West and South Pits (inflows shown in Table 7-3), while the estimated pit flows for the North Pit
are presented in Table 7-4.
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Table 7-3

Pit Inflow Estimates for the Low Hydraulic Conductivity Case

Mine Year

Pit

Bottom level (m AHD)

Inflow m3/day

Inflow L/s

Year 01

West Pit 1

240

4

0.04

Year 03

West Pit 1

230

6

0.07

Year 05

West Pit 1

185

24

0.28

Year 10

West Pit 1

90

90

1.04

Year 25

West Pit 2

50

14

0.16

Year 25

West Pit 3

220

9

0.10

Year 46

West Pit 3

82

96

1.12

Year 03

South Pit 1

205

9

0.10

Year 05

South Pit 1

135

44

0.51

Year 10

South Pit 1

80

84

0.97

Year 25

South Pit 1

25

135

1.57

Year 46

South Pit 1

-80

260

3.01

Year 10

South Pit 2

220

4

0.05

Year 25

South Pit 2

70

92

1.06

Year 25

East Pit 1

270*

0

0.00

Year 46

East Pit 2

191

13

0.15

* Above water table

Table 7-4
Mine Year

Pit Inflow Estimates North Pit
Pit

Bottom level (m),
(Australian Height
Datum)

Inflow m3/day

Inflow L/s

Year 16

North Pit

175

70

0.81

Year 25

North Pit

100

256

2.97

Year 46

North Pit

80

320

3.70

7.2.2 Drawdown of Regional Groundwater Levels
The Marinelli and Niccoli method is considered a highly suitable analytical hydrogeological model for the
estimation of potential drawdown associated with the project dewatering activities. Based on the mine
planning calculations, South Pit 1 in Year 46 will have a maximum depth of 380 m bgl which is nominally
320 m below the existing water table. This is the deepest and most extensive of all of the project pits
and as such is considered to be the 'worst-case scenario'. Given the highly conservative nature of this
model as well as the previous conservative assumptions made, this assumed radial value is considered
suitable.
Initial modelling indicated that South Pit 1 will induce drawdown to a distance of 2,300 m, which given
the highly conservative assumptions made for other modelling parameters, represents a conservative
maximum extent to all aquifers intercepted by the pits.
However more targeted subsequent modelling has produced drawdown extents for each pit using the
Marinelli and Niccoli method, to model drawdown extents for each pit and considered varying pit bench
depths as they progress from west to east, over the life of each pit.
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Mining commences on the eastern extent of the pits and progress west, following the dip of the coal
seams. As such pits will be shallow in the west and deeper in the east.
The results have been provided in a revised figure, provided as Figure 7-3 below which shows the
modelled drawdown extents for each pit. It is further noted (as shown in Figure 7-3) that for some pits
the time between commencement of shallow mining in the east, followed by progressive backfilling as
mining continues west. As a result Figure 7-3 conservatively shows all pits open at once at maximum
extent without progressive backfilling.
This provides a more specific and accurate representation of drawdown. Based on the revised
drawdown extents it can be seen that no private groundwater bores are within expected drawdown
impact extents; however data collection for baseline monitoring has been proposed.
As is shown in Figure 7-3 the revision of drawdowns specific to pit depths and spatial extents, indicates
that drawdown does not encroach on the Suttor River and is not closer than 650 m at any one extent.
As expected for pits where there is a pronounced difference in bench depths from west to east, the
modelled drawdown is proportionate.
It is noted that the drawdown extents:
do not encroach on any private groundwater bore
don’t not go under the Suttor River at any point, with the closest point being 650m away
do not go under the Palustrine wetland.
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7.2.3 Private Boreholes
As groundwater use in the vicinity of the project is for stock water use only and the modelled drawdown
extent does not predict drawdown of groundwater levels at private groundwater bores, dewatering
from project mining activities is expected to have negligible or no impact on private groundwater bores.
However in the unlikely event of regional depressurisation of the water table, the dedicated project
groundwater monitoring bores are well located to measure those impacts.

7.2.4 Waste Rock and Rejects
In summary waste rock and rejects characterisation indicates that:
there is a low risk of acidity forming for waste rock or coal rejects
there is low risk of salinity and dispersion from the weathered material if it is covered with
unweathered material as final landform
there are low concentrations of metals and metalloids.
With respect to in-pit rejects management facilities, whilst pits are being dewatered there will always be
a hydraulic gradient into the pit where water is collected and managed, as such seepage into the
groundwater around the pits is extremely unlikely.

7.2.5 Final Void Water Interaction with Groundwater
Final void water level modelling indicates a 100% probability that final void water levels in all pits will
stabilise at levels below the surrounding water table (other than East Pit where there is a 85%
probability that final void water levels will stabilise below the surrounding water table), providing a
permanent hydraulic gradient into the void, preventing excursions into the surrounding groundwater.
Salinity of final void water is expected to increase and range between 1,000 mg/L and 10,000 mg/L over
time. Waste rock geochemistry testing suggests that there is a very low risk of acid generation, and the
water quality entering the voids from the pit walls would not adversely affect void water quality. The
salinity of near surface water is expected to be much lower that at depth, with high dissolved oxygen,
neutral to slightly alkalinity, with low to very low dissolved metal concentrations.
Given that there is a minimal likelihood of final void water flowing into the surrounding groundwater
(i.e. stabilising above the surrounding groundwater level), and the existing groundwater is generally
brackish to saline and of poor quality, the potential for final void water to impact on the surrounding
groundwater is expected to be minor. Furthermore any potential impacts to groundwater values which
might occur would themselves be minor.

7.2.6 Groundwater Vulnerability to Pollution
In accordance with the EPP (Water), contamination of groundwater through construction, operation and
decommissioning will be avoided through design of facilities to prevent release of contaminants. The
proponent will adopt hydrocarbon and chemical handling, storage and spill response procedures for all
phases of the project to minimise the risk of contaminant release and contain any accidental releases.

7.3

Environmental Protection Objectives

The objectives for groundwater are to:
ensure the project does not adversely impact on the availability or quality of groundwater for
existing uses
prevent contamination of groundwater quality from surface infrastructure and in-pit structures
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establish a groundwater monitoring program to measure impacts to groundwater from the project
and inform mitigation measures, if required.
Minimise spills of contaminants with potential to impact groundwater.

7.4

Performance Criteria

The performance criteria for groundwater are to:
Ensure groundwater monitoring demonstrates no significant changes in groundwater quality or
quantity in existing working bores from project activities
Corrective activities, if required, are undertaken promptly and result in acceptable water volumes
and quality
Ensure groundwater monitoring detects seepage (if any) from co-disposal dams and remediation
measures are implemented.
Compliance with the requirements of the project’s EA, demonstrated via groundwater monitoring
results.

7.5

Control Strategies

Mine water management systems will be designed in accordance with the descriptions in Section 3.
The co-disposal dams will be constructed on a prepared low-permeability base to minimise seepage
from the base and basal edges of the facility. In order to prevent contamination of groundwater and to
minimise seepage from the base and basal edges of the facility, the co-disposal dams will be constructed
in accordance with the requirements of the Manual for Assessing Hazard Categories and Hydraulic
Performance of Dams (DEHP, 2012) (the Manual) by a Registered Professional Engineer Queensland
(RPEQ). The construction of co-disposal dams will include seepage detection mechanisms systems based
on the RPEQ design, which can include, regular surveyed level monitoring, dam specific water balances
and monitoring bores installed near co-disposal dams to detect seepage and measure seepage quality, if
any.
If installed monitoring bores indicate seepage the proponent will take the appropriate remedial action.
This will be determined at the time and will be based on the advice of an RPEQ to address seepage. If
contamination from seepage has occurred, as with contamination on any area of the project, an
investigation will be undertaken, with management or remediation as required. This may involve
engaging a suitably qualified person (SQP) approved by DEHP as a contaminated land specialist7, where
required, and will fully depend on the nature and extent of contamination.
The proponent will adopt hydrocarbon and chemical handling, storage and spill clean-up procedures
that will minimise the risk of contaminant release or contain any accidental releases. Fuel and chemical
storages will be constructed and bunded to the relevant Australian Standard. Re-fuelling areas will
incorporate oil-water separators.
A groundwater monitoring strategy will be implemented, comprising the existing dedicated
groundwater monitoring bores.

7

For the purposes of preparing site investigation and validation reports and draft site management plans, an SQP is defined in
the Environmental Protection Regulation 2008.
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7.6

Monitoring and Auditing

Auditing will be undertaken to assess the effectiveness of the control strategies identified in Section 7.5
and compliance with the criteria outlined in Section 7.4 as applicable to groundwater management.
The auditing will include aspects of:
roles, responsibilities and assigned authorities
training, awareness and competence requirements
documentation and document control provisions
monitoring and measurement requirements
records management
reporting, corrective and preventative actions
audit scheduling
management review.
The project bores are well located to delineate any project related groundwater impacts (changes in
quality and level) between the project and private groundwater bores and will therefore detect any
project related changes in groundwater prior to private bores.
The following groundwater monitoring strategy will be implemented by the proponent during
construction, operations and decommissioning:
RNs 25633, 25636, 25638, 25686, 60458, and 60459 will be measured for their groundwater level
and groundwater quality prior to commencement of operational mining activities in close proximity
to these bores and then quarterly for 12 months after operational mining activity commences.
Monitoring of dedicated project groundwater monitoring bores will be undertaken in accordance
with the Water Quality Sampling Manual produced by the former DERM and all analytical samples
for compliance monitoring will be submitted to a NATA accredited laboratory.
Monitoring of dedicated project groundwater monitoring bores will be undertaken quarterly for
level and quality, to monitor potential operational impacts and allow a more robust statistical
analysis of contaminant trigger limits.
BYGW01
BYGW02
BYGW03
BYGW04
BYGW05
BYGW06
BYGW07A
BYGW07B
BYGW08
BYGW09
BYGW10.
A shallow borehole has been installed adjacent the palustrine wetland intersected by the western
boundary of the project area. This bore will be converted into a groundwater monitoring bore
targeting the tertiary material and will be established a minimum of twelve months prior to
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dewatering activities in the area, to ensure a full year of baseline data incorporating any seasonal
fluctuations is available. This bore is immediately to the east of the wetland (between mining and
the wetland). The location of this bore is between the mine workings and the wetland (to the west)
and Suttor River (further west). As such the bore provides delineation prior to both the wetland and
the Suttor River, should any possible unanticipated impact on groundwater for the dewatering
operations occur.
Automatic water level data loggers will remain in BYGWB05, BYGW07A and BYGW09 to capture
daily groundwater levels which will enable sufficient temporal resolution for trend analysis on
groundwater level fluctuations.
The data from the groundwater monitoring bores will be reviewed at minimum six-monthly
intervals.
The proponent will develop a groundwater monitoring plan, incorporating the strategies described
above and incorporating standards and indicators against which groundwater impacts can be measured.
Specifically if monitoring indicates a change in groundwater elevation in excess of the trigger level
threshold values compared to the previous quarterly monitoring event, results will be reported to the
regulatory authority, which will include an investigation into the cause, potential short, medium or long
term impacts and any required management or mitigations.
Water quality criteria will also be monitored for change and compared against a range of investigation
level criteria based on baseline data. This will include physiochemical parameters, metals and
hydrocarbons. Groundwater contaminant parameters and trigger levels (i.e. indicators) will be finalised
based on a background groundwater monitoring program and be submitted to the administering
authority by commencement of mining operations.
If groundwater contaminant trigger levels are exceeded then the proponent will complete an
investigation into the potential for environmental harm and notify the administering authority within 30
business days of receiving the analysis results. Any required remedial action will be agreed upon with
the relevant regulator and would be undertaken within an agreed timeframe.
In addition bore performance will be reviewed annually for function and suitability, and
recommendations made for maintenance or replacement of bores where required.
The proponent will also record the volume of water extracted during pit dewatering, as part of overall
site water and dam management.

7.7

Proposed EA Conditions

Schedule E – Groundwater
E1

The holder of this environmental authority must not release contaminants to groundwater.

E2

All determinations of groundwater quality and biological monitoring must be performed by an
appropriately qualified person.

Groundwater Quality
E3

Groundwater quality and levels must be monitored at the locations and frequencies described in
Table E1 and Figure 1 for quality characteristics identified in Table E2.
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Table E 1 - Groundwater monitoring locations and frequency
Location
Monitoring
Point1

Latitude
Longitude
(decimal
(decimal degree,
degree, GDA94
GDA94 – Zone
– Zone 55)
55)
3
Groundwater Monitoring Reference Bores

Surface RL
(m)2
Monitoring Frequency

BYGW02

-21.21175

147.85975

288.505

Quarterly

BYGW05

-21.35900

147.85187

301.311

Quarterly

BYGW06

-21.28224

147.91740

314.946

Quarterly

2

Groundwater Compliance Bores
BYGW01

-21.12792

147.89980

232.12

Quarterly

BYGW03

-21.28558

147.89096

304.939

Quarterly

BYGW04

-21.31966

147.88707

299.773

Quarterly

BYGW07A

-21.18642

147.83931

263.42

Quarterly

BYGW07B

-21.18657

147.83924

263.671

Quarterly

BYGW08

-21.30497

147.84149

290.281

Quarterly

BYGW09

-21.11361

147.81932

359.04

Quarterly

BYGW10

-21.08439

147.90988

245.616

Quarterly

Wetland bore

-21.27019

147.82330

To be confirmed

Quarterly

RN 25633

-21.07455

147.93971

To be confirmed

RN 25636

-21.05829

147.91888

To be confirmed

RN 25638

-21.06794

147.88277

To be confirmed

RN 25686

-21.33111

147.93387

To be confirmed

RN 60458

-21.18048

147.86610

To be confirmed

RN 60459

-21.17601

147.92027

To be confirmed

Third Party Bores

1
2
3

Prior to commencement of
operational mining activities in
close proximity to these bores and
then quarterly for 12 months after
operational mining activity
commences.

Monitoring is not required where a bore has been removed as a direct result of the mining activity.
RL must be calculated from the nearest 5cm from the top of the bore casing.
Reference sites must:
(a) have a similar flow regime;
(b) be from the same bio-geographic and climatic region;
(c) have similar geology, soil types and topography; and
(d) not be so close to the test sites that any disturbance at the test site also results in a change at the reference site.

Schedule E Table 2 - Groundwater quality triggers and limits
Parameter

Contaminant Trigger ( g/L)

Dissolved Aluminium

To be determined

Dissolved Antimony

To be determined1

Dissolved Arsenic

To be determined

Dissolved Iron

To be determined

Dissolved Molybdenum

To be determined1

1

1
1
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1

Parameter

Contaminant Trigger ( g/L)

Dissolved Mercury

To be determined

Dissolved Selenium

To be determined1

Dissolved Silver

To be determined1

Total Dissolved Solids

To be determined

Electrical Conductivity

To be determined1

Sulphate

To be determined1

Calcium

To be determined

Magnesium

To be determined1

Sodium

To be determined1

Potassium

To be determined

Chloride

To be determined1

Carbonate

To be determined1

Bicarbonate

To be determined

Total Petroleum Hydrocarbons

To be determined1

pH

To be determined

1

1

1

1

1

1

Contaminant triggers to be determined based on a background monitoring program of representative groundwater

samples from aquifers identified as potentially affected by mining activities, including at least 12 sampling events (with
sampling distribution to ensure sufficient samples are obtained in all seasons, and is submitted to the administering authority in
accordance with condition E2. Triggers to be determined in 85th percentile of background.

E4

If quality characteristics of groundwater from groundwater monitoring bores identified in Table
E1 reach any of the trigger levels stated in Table E2, the holder of this environmental authority
must complete an investigation and take action to minimise the potential for environmental
harm.

E5

Groundwater standing water level In the event that groundwater fluctuations in excess of 2
metres per year are detected at the groundwater monitoring locations in Table E1, an
investigation must be undertaken within 14 day of detection to determine if the fluctuations are
a result of:
a) mining activities;
b) pumping from licensed bores; or
c) seasonal variation.

E6

In the event that groundwater fluctuations are a result of mining activities the environmental
authority holder must meet the notification requirement of condition A11 of this environmental
authority.

Bore construction and maintenance and decommissioning
E7

The construction, maintenance and management of groundwater bores (including groundwater
monitoring bores) must be undertaken in a manner that prevents or minimises impacts to the
environment and ensures the integrity of the bores to obtain accurate monitoring.
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8. LAND MANAGEMENT
8.1

Environmental Values

8.1.1 Property Tenures in the Project Area
Table 8-2 (overleaf) identifies the tenure property type, regional council, details of the ownership,
property size and extent of property within the project footprint. The cadastral boundaries of these
properties are shown in Figure 8-1. The proponent will negotiate compensation arrangements with
landholders that are impacted. Lot 689 SP251696 is owned by a wholly owned subsidiary of Byerwen
Coal Pty Ltd.

8.1.2 Sensitive Receptors and Dwellings
The potentially sensitive locations in the vicinity of the project comprise the homesteads of grazing
properties and Glenden township. The closest potentially sensitive locations are shown on Figure 8-2
along with the mine site. The locations and separation distances to the project area and nearest project
activities are contained in Table 8-1. Several sensitive receptors are either not occupied for the duration
of the project or are occupied on a part-time basis. Dwelling R1 is on Lot 689 SP251696 and will be
vacated prior to any construction for the project and as such is not a receptor. Dwelling R4 on Lot 1
CP905226 is unoccupied and will remain unoccupied for the life of the project and is not considered as a
receptor. Dwelling R9 has been identified as an abandoned homestead and is not considered as a
receptor. These sites have been identified for completeness but were not considered as sensitive
receptors for the purposes of impact assessment.
Table 8-1

Potentially Sensitive Receptors

Sensitive Receptor

Considered Permanently
as a
Occupied for
Receptor
Duration of
Project

Separation Distance (km) and Direction to
Sensitive Receptor from (A, B, C)

Glenden Township

Yes

R1 Suttor North
Station Homestead
(not occupied for
duration of project)

A)

B)

C)

Project Area
Boundary

Project
Footprint

Train Loading
Facilities

Yes

19.4 km E

20.0 km E

25.7 km NE

No

No

(on lease)

-

-

R2 Suttor Creek
Station Homestead

Yes

Yes

6.8 km E

7.3 km NW

14.2 km NW

R3 Lancewood
Station Homestead

Yes

Yes

9.7 km SE

13.3 km NW

19.5 km NW

R4 Wollombi Station
Homestead (not
occupied for
duration of project)

No

No

0.5 km E

0.6 km E

1.4 km E
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Sensitive Receptor

Considered Permanently
as a
Occupied for
Receptor
Duration of
Project

Separation Distance (km) and Direction to
Sensitive Receptor from (A, B, C)

R5 Cerito Station
Homestead
(occasional
occupancy)

Yes

R6 Byerwen Station
Homestead

A)

B)

C)

Project Area
Boundary

Project
Footprint

Train Loading
Facilities

No

5.8 km W

7.0 km SE

12.7 km SE

Yes

Yes

1.5 km E

7.9 km SW

5.5 km SW

R7 Weetalaba
Station Homestead

Yes

Yes

4.9 km NE

12.4 km SW

10.7 km SW

R8 Glenden Station
Homestead

Yes

Yes

18.2 km E

18.5 km E

24.0 km NE

R9 Two Sheds

No

No

3.7 km N

8.3 km N

14.6 km N

R10 Fig Tree Station
Homestead

Yes

Yes

13.2 km SE

17.2 km SE

20.8 km SE

Figure 8-2 shows the dwellings on the properties identified within a 10 km buffer zone of the project
MLAs and within a 5 km buffer zone of the transport route between Glenden and the MLAs. Residences
which will remain permanently occupied during the project are considered to be receptors for the
purpose of assessing impacts in this EM Plan.
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Table 8-2

Real Property Tenure – Byerwen Coal Project

Lot

Plan

Tenure

Description and Land Use

Council

Property
Size (ha)

Extent of
Property
Within MLAs
(ha)

Percentage
of Property
Within
MLAs

Extent
Within the
Project
Footprint
(ha)

Percentage
within the
Project
Footprint

1

CP905226

Lands Lease

Tenure: Grazing Homestead Perpetual
Lease (GHPL) 30/4120.

Isaac Regional

9,846

2,947

29.9%

1,429

14.5%

Lessees: Private individuals. – Grazing.
3

SP171922

Lands Lease

Tenure: Term Lease (TL) 0/235865.
Lessee: Collinta Holdings. Pty. Ltd. Grazing

Whitsunday
Regional

17,576

7,846

44.6%

813

4.6%

4

SP171921

Lands Lease

Tenure: GHPL 5/2123. Lessee: Private
Individual - Grazing

Whitsunday
Regional

43,947

1,514

3.4%

0

0.0%

14

SP225054

Lands Lease

Tenure: TL 0/35642. Lessee: Collinta
Holdings Pty. Ltd. - Grazing

Whitsunday
Regional

16,946

2,863

16.9%

992

5.9%

667

PH1321

Lands Lease

Tenure: Lands Lease (Mount Lookout
Holding) Lessees: Private individuals. –
Grazing. Tenure Reference Pastoral
Holding (PH) 5/667.

Whitsunday
Regional

35,467

120

0.3%

0

0.0%

682

CP906890

Lands Lease

Tenure: Lands Lease (Suttor Creek
Holding). Lessees: Private individuals –
Grazing. Tenure Reference TL 0/235783.

Isaac Regional

19,453

2,536

13.0%

958

4.9%

689

SP251696

Lands Lease

Tenure: Lands Lease. Lessee: Leichhardt
Pastoral Pty. Ltd. – Grazing. Tenure
Reference TL 0/235359

Isaac Regional

6,786

4,563

67.2%

2,777

40.9%

Roads and
Watercourses

Wollombi Road, Collinsville-Elphinstone
Road, unnamed roads, Cerito Road,
Suttor River

Total

150,021

304

28

22,693

6,997
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8.1.3 Land Suitability
The surrounding land use is generally extractive industries (coal mining), beef cattle grazing (the existing
land use) and rain-fed broadacre cropping.
A land suitability assessment was conducted which demonstrated that 88% of the project area is
unsuitable for rain-fed broadacre cropping, 58% is unsuitable for beef cattle grazing and a further 15%
requires significant inputs for suitability as beef cattle grazing.

8.1.4 Agricultural Land
Agricultural land was classified on the basis of land suitability mapping. Agricultural land class per the
site investigation indicates that agricultural land quality is lower than mapped by publically available
datasets, with 2,666 ha of Class A, 6,887 ha of Class C and 13,144 ha of non-agricultural land.

8.1.5 Strategic Cropping Land
An ‘on-ground’ Strategic Cropping Land (SCL) assessment was conducted in June 2011 as per the SCL
requirements at that time. Areas of land that met all of the SCL assessment criteria at that time were
identified within the project area. Within the project area there are:
4,128 ha of potential SCL
1,902 ha of SCL per the preliminary site investigation in June 2011.

8.1.6 Stock Routes
Approximately 5.5 km of unused / inactive road reserves (classified as a stock route) will be intersected
by South Pit 1 and two out of pit waste rock dumps. The identified stock route is designated as unused
or inactive by the Queensland Government and has the following numbers, U403BOWN02 and
U405NEBO01. As this section of stock route is unused / inactive, the proponent, in consultation with
Wollombi property landowner, will make an application for permanent closure of underlying road
reserves and stock route under section 99(1) of the Land Act 1994.

8.1.7 Third Party Infrastructure and Overlapping Tenure
Third Party Infrastructure and overlapping tenure in the project area are described in Section 1.5.

8.1.8 Existing Contaminated Land
A preliminary site investigation was conducted to determine existing contaminated or potentially
contaminated sites within and surrounding the project area and assess the potential impacts, if any. No
sites of concern were identified. If existing contaminated sites are identified during activities, then
measures will be implemented to investigate and, if required, manage contaminated materials.

8.2

Potential Impacts

8.2.1 Properties, Residences and Receptors
The following potential impacts to properties and residences (dwellings) have been identified:
loss of land area used to support agricultural activities within the footprint of project activities or
area where access is limited
disruption of agricultural activities through construction of linear infrastructure across properties or
loss of agricultural infrastructure such as fences, dams and tracks
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noise, vibration and dust impacts on receptors and livestock from mining operations
social and economic impacts (positive and negative).

8.2.2 Land Suitability, Agricultural Land and Strategic Cropping Land
Table 8-3 provides the area of agricultural land (as mapped by site inspection) by class, land suitability
for beef cattle grazing, land suitability broad-acre rain-fed cropping and potential SCL within the project
footprint (approximately 7,000 ha within the project area).
Table 8-3

Extent of Agricultural Land Category within Project Footprint

Agricultural Land Category
Agricultural land class per
site inspection

Land suitability

Class of Land Category

Area within Project Footprint (ha)

A

1,638

B

0

C

2,615

non-agricultural land

2,771

Beef cattle grazing

Broad-acre rain-fed
cropping

SCL

Subclass

1

0

2

3,308

3

950

4

2,719

5

51

1

0

2

1,636

3

0

4

2,986

5

2,402

Potential SCL

1,435

8.2.3 Third Party Infrastructure and Overlapping Tenure
Impacts to third party infrastructure and overlapping tenure, may result from project construction and
operation activities, for example, crossings of linear infrastructure, proximity to project operations or
blasting and vibration.

8.2.4 Waste Rock and Rejects Characterisation
Weathered waste rock, particularly Quaternary and Tertiary material, is likely to generate alkaline,
medium to high salinity run-off and seepage. Unweathered rock, primarily from the Moranbah Coal
Measures is expected to generate alkaline and low salinity run-off and seepage. Weathered materials
comprise about half of all waste rock expected to be mined. The salinity of the waste rock is considered
unlikely to significantly impact local groundwater resources. The groundwater in the local area is
naturally highly saline.
The total sulfur and sulphide-sulfur concentrations of the majority of waste rock samples were low
(almost negligible). The majority (97%) of waste rock samples were classified as non-acid forming (NAF).
Total metal and metalloid concentrations were generally low and below the adopted health based
guideline levels for soil. Some waste rock material may produce leachate containing slightly elevated
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concentrations of some soluble elements including molybdenum, selenium and vanadium. However,
these concentrations are common for rock material in the Bowen Basin.
Weathered materials (primarily Quaternary and Tertiary) are expected to have a greater potential for
dispersion (erosion) than unweathered materials, which are mostly Permian. Waste rock used for final
landform covering will primarily comprise unweathered material, which has a relatively low salinity and
low potential for dispersion.
It is estimated that the two CHPPs will produce around 3 to 5 Mtpa of coal reject, which is expected to
comprise about 2.5% of the average annual mine waste. Potential coal reject is likely to generate
alkaline, low to medium salinity surface runoff and seepage, following surface exposure.
The total sulfur concentration of the samples was generally low, however some coal reject materials
contained sulphide concentrations, which may be sufficient to generate acid (in the absence of any
neutralising materials).
Approximately 22% of potential coal reject samples have been classified as PAF, 73% of samples as NAF
and 5% as Uncertain. However, the PAF and Uncertain samples have low sulfur concentrations and
therefore a low capacity to generate acid.
Total metal and metalloid concentrations in coal reject samples were low and below adopted health
based guidelines for soil. Some coal reject materials may have the potential to produce leachate
containing slightly elevated concentrations of soluble elements, including molybdenum, selenium and
vanadium. However, these concentrations are common for coal reject material in the Bowen Basin.

8.3

Environmental Protection Objectives
As far as reasonably practicable and safe, allow for ongoing use of the land for agricultural purposes.
Following rehabilitation, to provide a stable, non-polluting landform (refer Section 9).
To provide beneficial post-mining land use in accordance with the Rehabilitation Management Plan
(refer Section 9).
To minimise the extent and degree of disturbance on land as mining is occurring.
Progressively rehabilitate land disturbed by mining (refer Section 9).
Maximise recovery and reuse of suitable soil resources.
Minimise land contamination and remediate areas of contamination, as appropriate.

8.4

Performance Criteria
Compliance with established rehabilitation and decommissioning criteria.
Compliance with the requirements of the Project’s EA.
Soils managed in accordance with the Soil Management Plan requirements.
Waste rock managed in accordance with Mine Waste Management Plan requirements.

8.5

Control Strategies

8.5.1 Properties, Residences and Receptors
The proponent will negotiate with landholders for ongoing use of land within the project area that is not
subject to disturbance, for the continuation of existing land practices such as grazing. Access to land will
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be limited where there are safety concerns for landholders or livestock, including areas subject to
mining or containing mine infrastructure.
Where linear infrastructure intersects landholder properties, crossing points will be established to allow
landholders continued access for movement of livestock, people and equipment on landholder
properties.
Clean water dams constructed as part of the mine water management system, may provide alternative
water supplies by agreement with future landholders.

8.5.2 Land Suitability, Agricultural Land and Strategic Cropping Land
The proponent will undertake the necessary process under the Strategic Cropping Land Act 2011 (SCL
Act) to validate SCL. Depending on the findings of the validation assessment, the proponent may apply
for a protection decision for a temporary or permanent impact to SCL in the SCMA, with associated
mitigation measures to be determined. The mitigation measures may include avoidance, rehabilitation
or, where SCL is permanently lost, payment of ‘mitigation costs’.
The post mine land use is likely to include land suitable for cattle grazing at the same or lower land
suitability class. There will be some areas, such as the final voids, where the post mine land use will not
be similar to the pre-mining land use.

8.5.3 Third Party Infrastructure and Overlapping Tenure
Potential mitigations for impacts to third party infrastructure and overlapping tenure include:
buffers between project operations and third party infrastructure or overlapping tenure activities
design and construct of crossing points to prevent impacts to linear infrastructure resulting in failure
diverting or realigning third party infrastructure without affecting existing users
consulting infrastructure owners and overlapping tenure holders in order to minimize hazards and
risks to people, property and the environment from potential interactions.

8.5.4 Post Operations Land Use
Section 9 describes rehabilitation and decommissioning of project activities, including potential post
mine land uses. The primary rehabilitation objective will be to return the site to a stable self-sustaining
landform requiring no ongoing management or monitoring, in line with a defined final land use.

8.5.5 Management Measures for Existing Contaminated Land
In the unlikely event that contaminants do exist within the project area, they will be contained within
the surface layer or the soils immediately below this layer. Any soils that are suspected to be
contaminated from visual/odour indications will be captured and contained pending further
investigation. If suspect sites are located, these should be inspected for visual evidence of
contamination. Some examples of these visual indicators include soil staining, un-natural or chemical
odours and vegetation die-off.
If evidence of significant contamination is observed during soil stripping activities, this material should
be stockpiled and managed separately. An investigation will be undertaken, with management or
remediation as required. This may involve engaging an SQP approved by DEHP as a contaminated land
specialist where required, and will fully depend on the nature and extent of contamination.
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8.5.6 Waste Rock and Rejects Management
8.5.6.1 Mine Waste Management Plan
The waste rock characterisation described in Section 8.2.4 focused on waste rock in the first 10 to 15
years of mining. A Mine Waste Management Plan (MWMP) will be developed prior to project operations
at each of the eight open pits. Waste rock throughout the entire project area is expected to be benign
with a negligible risk of acid generation (and low metals concentrations). The MWMP will address the
following:
Classification of waste rock zones (on the basis of acid forming potential, salinity and sodicity),
placement and use of waste rock materials and appropriate disposal of PAF waste or waste
designated as not suitable for use on final surfaces.
Uneconomic coal seams mined as waste rock will not report to final surfaces, as these
‘carbonaceous’ zones can be associated with sulfide minerals.
Coal reject disposed directly into waste rock will be covered by waste rock such that coal reject does
not report to final surfaces.
A program of progressive sampling and characterisation and evaluation of mining waste from areas
of operations beyond Year 10 to confirm the expected geochemical properties of these materials
Verify encapsulation and/or placement of PAF and acid-forming (if any) mining waste.
Regular review of the MWMP and criteria to assesses the performance of plan implementation.
Monitoring and rehabilitation in accordance with the Rehabilitation Management Plan (refer
Section 9 ).
8.5.6.2 Waste Rock Disposal Method and Dump Design
Waste rock used for final landform covering will primarily comprise unweathered material, which has a
relatively low salinity, lower potential for dispersion and low risk of developing acid conditions.
In an open pit mining operation, the weathered waste rock will typically be placed at the base of the
waste rock dumps, beneath the unweathered materials. The weathered rock is therefore not considered
to pose significant management issues to the project as it will be covered by unweathered material.
Permian materials are generally more amenable to amelioration for sodicity and vegetation growth,
through the addition of fertilizer, than Tertiary materials. Slopes should be well stabilised against
erosion to reduce the risk of significant erosion of potentially dispersive sodic Permian materials. It is
proposed that Permian materials are used for the outer slopes of waste rock dumps to limit dispersion
and erosion, with Tertiary materials disposed of within the central (inner) zones of waste rock dumps.
The management of seepage from waste rock dumps is included in the mine affected water
management system described in Section 6. This system will be designed to limit release of seepage
from waste rock dumps to the environment, other than in accordance with the release criteria
described. Potential impacts from discharge of seepage from waste rocks on groundwater are described
in Section 7.
Where waste rock is proposed to be used for construction activities, testing will be undertaken as
required to determine the geotechnical suitability of the material for use.
8.5.6.3 Rejects Disposal Method and Containment Design
Coal reject, whether disposed in-pit or amongst out-of-pit waste rock, will not report to final landform
surfaces.
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Rejects management, is described in Section 2.6 and Section 3.4.23.4.2. The large majority of potential
coal reject materials will not pose a risk of developing acid conditions. Based on sample numbers, about
20% of potential coal reject materials may have a low capacity to generate acidity. However, when
managed as a bulk material at the reject co-disposal facility this small proportion of PAF waste would be
expected to pose a low environmental risk. Furthermore, bulk coal reject is expected to be alkaline,
which assists with neutralising any acid generated.
Coal reject disposed into a pit, will be progressively covered (buried) with waste rock. Coarse reject may
be disposed initially into out of pit waste rock dumps. The management of coarse reject disposed under
this scenario is essentially the same as for in-pit disposal (i.e. progressive burial by waste rock).
Co-disposed reject managed under an in-pit disposal strategy will likely be disposed into cells in a
nominated area of the pit, which will be progressively buried by backfilled waste rock.
The following general principles will be adopted to minimise potential environmental impacts from codisposal dams:
The co-disposal dams will be constructed on a prepared low-permeability base.
The co-disposal dams will be operated to minimise the level (volume) of decant water in the facility
and maintain a safe water depth (low hydrostatic pressure) at dam walls.
Decant water will be reused, as much as practical, in the CHPPs.
Design and operation will include inspection and monitoring of integrity and seepage loss.
Surface run-off and seepage from co-disposal dams will be monitored for ‘standard’ water quality
parameters, including pH, EC, sulfate (and other major ions) and a broad suite of soluble.

8.6

Monitoring and Auditing

Monitoring will comprise:
Ongoing operational geochemical characterisation of mine waste materials to confirm expected
geochemical characteristics of these materials.
Continued characterisation of reject materials from the CHPP to verify the expected geochemical
data of rejects.
Leachate and site water derived from, or in contact with, waste rock dumps, reject materials or
other mineral waste will be monitored.
A co-disposal dam inspection program (which may include seepage detection piezometers) will be
implemented to ensure that the performance and structural integrity of the co-disposal dams is
maintained and to monitor the quality of any seepage. The location of monitoring locations will be
developed in consultation with the DEHP as detailed design of the mine layout is advanced prior to
the commencement of mining operations.
Monitoring of the stability of waste rock dumps.
Monitoring of potential seepage from the co-disposal dams may include:
Visual inspection of the walls on a regular basis.
Seepage detection piezometers.
Drainage incorporated into the design of the floor of the co-disposal dam.
The holder of the EA will be accountable for any impacts associated with non-conformances with the EA.

Page 8-124

Byerwen Coal Project
Environmental Management Plan
Site supervisors will be responsible for identifying and modifying or stopping non-conformances until
investigations are undertaken.
The holder of EA will be responsible for ensuring investigations into non-conformances are undertaken
and reported (if required), as well as for implementing any corrective actions where required. Corrective
actions will be implemented and monitored on site to ensure they are effective under the provisions of
the project RMP, SMP and MWMP respectively.
Auditing will be undertaken to assess the effectiveness of the control strategies identified in Section 8.5
and compliance with the criteria outlined in Section 8.4 as applicable to land management.
The auditing will include aspects of:
roles, responsibilities and assigned authorities
training, awareness and competence requirements
documentation and document control provisions
monitoring and measurement requirements
records management
reporting, corrective and preventative actions
audit scheduling
management review.

8.7

Proposed EA Conditions

Schedule H - Land and Rehabilitation
Rehabilitation
H1

Land disturbed by mining must be rehabilitated in accordance with Table H2, attached to this
environmental authority.

H2

The rehabilitation completion criteria outlined in Table H2 must be reviewed by (5 years after
the issue date for this environmental authority), and from then on every 5 years with a copy
submitted for approval by the administering authority.
NOTE: The date set in this condition may not be changed or extended.

H3

Rehabilitation must commence progressively in accordance with the plan of operations.

H4

A copy of rehabilitation monitoring must be made available to the administering authority upon
request.

Topsoil management plan
H5

A topsoil management plan must be developed by an appropriately qualified person and
implemented.

Mining waste management
H6

A waste rock and spoil disposal plan must be developed and include, where relevant, at least:
a) effective characterisation of the waste rock and spoil to predict under the proposed
placement and disposal strategy the quality of runoff and seepage generated concerning
potentially environmentally significant effects including salinity, acidity, alkalinity and
dissolved metals, metalloids and non-metallic inorganic substances;

Page 8-125

Byerwen Coal Project
Environmental Management Plan
b) a program of progressive sampling and characterisation to identify dispersive and nondispersive spoil and the salinity, acid and alkali producing potential and metal
concentrations of waste rock;
c) a materials balance and disposal plan demonstrating how potentially acid forming and acid
forming waste rock will be selectively placed and/or encapsulated to minimise the potential
generation of acid mine drainage;
d) where relevant, a sampling program to verify encapsulation and/or placement of potentially
acid-forming and acid-forming waste rock;
e) how often the performance of the plan will be assessed;
f) the indicators or other criteria on which the performance of the plan will be assessed;
g) rehabilitation strategy.
Monitoring or rehabilitation, research and/or trials to verify the requirements and methods for
decommissioning and final rehabilitation of the placed materials, including the prevention and
management of acid mine drainage, erosion minimisation and establishment of vegetation
cover.
H7

Areas that are, or are proposed, to contain tailings within waste rock, spoil, overburden or
interburden emplacement areas must be identified in the current Plan of Operations.

H8

Self-sustaining vegetation and native ecosystem, as per Table H2, must be consistent with the
reference sites identified in Table H1 (yet to be provided by the environmental authority
holder*).

Table H1 – Reference sites
Reference Site

Domain
Reference

Latitude
(GDA94)

Longitude
(GDA94)

Description

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

TBA*

Note:
* Reference sites must be determined within 12 months from the take effect date of this authority.

Contaminated Land
H9

Before applying for surrender of a mining lease, the holder must (if applicable) provide to the
administering authority a site investigation report under the Act, in relation to any part of the
mining lease which has been used for notifiable activities or which the holder is aware is likely to
be contaminated land, and also carry out any further work that is required as a result of that
report to ensure that the land is suitable for its final land use.

H10

Before applying for progressive rehabilitation certification for an area, the holder must (if
applicable) provide to the administering authority a site investigation report under the Act, in
relation to any part of the area the subject of the application which has been used for notifiable
activities or which the holder is aware is likely to be contaminated land, and also carry out any
further work that is required as a result of that report to ensure that the land is suitable for its
final land use under condition H1.

H11

Minimise the potential for contamination of land by hazardous contaminants.
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Chemicals and flammable or combustible liquids
H12

All flammable and combustible liquids must be contained within an on-site containment system
and controlled in a manner that prevents environmental harm and maintained in accordance
with the current edition of AS 1940 – Storage and Handling of Flammable and Combustible
Liquids.

H13

All chemicals and flammable or combustible liquids stored on site that have the potential to
cause environmental harm must be stored in or serviced by an effective containment system
that is impervious to the materials stored and managed to prevent the release of liquids to
waters or land. Where no relevant Australian standard exists store such materials within an
effective on-site containment system, the environmental authority holder must:
a) Minimise the potential for contamination of land and waters by diverting stormwater
around contaminated areas and facilities used for the storage of chemicals and flammable
or combustible liquids.

Residual void outcome
H14

Residual voids must not cause any serious environmental harm to land, surface waters or any
recognised groundwater aquifer, other than the environmental harm constituted by the
existence of the residual void itself and subject to any other condition within this environmental
authority.

H15

All reasonable and practical measures must be taken to minimise the size of the void remaining
after mining activities cease.

Biodiversity offsets
H16

The holder of this environmental authority must provide an offset for impacts on applicable
state significant biodiversity values, in accordance with the Queensland Biodiversity Offset
Policy. The biodiversity offset must be consistent with the requirements for an offset as
identified in the Biodiversity Offset Strategy (as per condition H17) and must be provided:
a) prior to impacting on state significant biodiversity values; or
b) where a land based offset is to be provided, within 12 months of the later of either of the
following;
i.
the date of issue of this environmental authority; or
ii.
the relevant stage identified in the Biodiversity Offset Strategy submitted under
condition H17; or
c) where an offset payment is to be provided, within 4 months of the later of either of the
following
i.
the date of issue of this environmental authority; or
ii.
the relevant stage identified in the Biodiversity Offset Strategy submitted under
condition H17.

H17

A Biodiversity Offset Strategy must be developed and submitted to the administering authority
within either 30 days, or a lesser period agreed to by the administering authority, prior to
impacting on the applicable state significant biodiversity values.
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Schedule H Table 1 — Rehabilitation requirements
Mine Domain

Mine Feature Name

Overburden
emplacement

Waste rock dumps
Topsoil stockpiles

Rehabilitation Goal

Rehabilitation Objectives

Indicators

Completion Criteria

Long-term safety

Structurally safe for
humans and animals with
no hazardous materials

Designed and built by suitably
qualified
person
(SQP)
for
structural soundness.

Areas assessed by SQP as meeting a maximum slope of
11.5o.

Contaminated land assessment.

Evidence provided by SQP in contaminated land
assessment report that: - land is not contaminated land; or
- where land is identified as contaminated land, action has
been taken to remediate the land to prevent serious
environmental harm to a person, animal or another part of
the environment; or - where land is identified as
contaminated land, it can be used for stated uses with
further management.

Presence of heavy metals and toxic
materials.

Certification by a SQP that the presence is at a negligible,
or acceptable, level and there is a low risk of future
contamination.

Fauna
species
on-site
or
widespread vegetation cover that
provides habitat.

Evidence of native fauna using the area and/or vegetation
is self-sustaining with minimal to nil weed presence.

Exposure to and availability of
heavy metals and other toxic
materials.

Certification by a SQP that the presence is at a negligible,
or acceptable, level and there is a low risk of future
exposure and availability of hazardous materials.

Contaminated land assessment.

Contaminated land is managed appropriately in
accordance with the relevant administering authority
guideline/s. A suitably qualified and experienced person
has certified that contamination will not occur.

Rejects layers are managed to
avoid exposure.

Rejects layers are capped with at least 1.5 m of waste rock
material.

Downstream and upstream surface
and groundwater monitoring.

Monitoring results indicate site-caused pollution has not
occurred.

Non-polluting

Hazardous
materials
adequately managed

Polluted water contained
on-site

Page 8-128

Byerwen Coal Project
Environmental Management Plan
Mine Domain

Mine Feature Name

Rehabilitation Goal

Stable landform

Rehabilitation Objectives

Indicators

Completion Criteria

Rehabilitation
pads

All monitoring bores described in
the environmental authority have
been rehabilitated.

Vegetation cover across drill pads is similar to the
surrounding environment.

Diversion design and
maintenance achieves a
stable
channel
and
appropriate erosion rates

Stream bank stability.

Stream banks no longer require ongoing management.

Surface water monitoring indicates
similar water quality between the
upstream
and
downstream
monitoring points.

Monitoring results indicate site-caused pollution has not
occurred.

Very low probability of
slope slippage or failure
with
serious
environmental
consequences

Past record of slope failure.

Nil records of slope failure; if slope failure has occurred it
is rectified and ongoing design accounts for the previous
failure.

Design
naturally
landforms

Slope angle and length.

Designed as appropriate by a SQP. Constructed slope and
length meet specifications.

Maximum slope ranges are as
follows:

Slope requirements are met.

of

drill

resembles
occurring

Waste Rock Dumps = 11.5°

Vegetation cover
minimise erosion

to

Engineered structures to control
water flow.

Water flows occur as designed.

Rates of “soil” loss.

Soil loss and erosion rates are minimal and similar to
naturally occurring rates as assessed by a SQP or reflected
in downstream monitoring points.

Dimensions and frequency of
occurrence of erosion rills and
gullies are no greater than that in
the corresponding reference sites.

Erosion rills and gullies are similar in characteristics to
reference sites.

Vegetation type and density.

Certification that the vegetation type and density suit the
underlying soil characteristics and are similar in
composition and density to the reference site.
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Mine Domain

Mine Feature Name

Rehabilitation Goal

Rehabilitation Objectives

Indicators

Completion Criteria

Foliage protective cover (FPC).

FPC achieved throughout the year.

Leaf litter, humus,
growing medium.

Sustainable land use

depth

of

Growing medium depth allows suitable vegetation to
grow.

Very low probability of
rock falls with serious
environmental
consequences

Geotechnical studies.

Designed as low probability by SQP.

Past record of rock falls.

Past record (previous 5 years) shows nil rock falls or when
they have occurred that appropriate actions have occurred
to rectify the issue and prevent further occurrences.

The diversions and run
off drainage lines mirror
natural stream functions

Designed and constructed in
accordance with the relevant
Queensland
Government
guideline/s.

Designed by a SQP.

Stream bank erosion rates

Diversion designed by a SQP to achieve minimal erosion
rates.

Chemical properties (e.g. pH,
salinity, nutrients, trace elements)
of topsoil and in soil profiles
support the proposed vegetation.

Certification by a SQP that the topsoil chemical properties
do not limit the suitability of the land for the intended
land use and are consistent with the following:

Soil properties support
the desired land use

Soil salinity content is <1.2 dS/m.
Soil pH is between 5.5 and 10.
Soil Exchange Sodium Percentage (ESP) is <20%.
Adequate macro and micro-nutrients are present.
Certification by a SQP that the subsoil chemical properties
to a depth of 1m do not limit the suitability of the land for
the intended land use and are consistent with the
following:

Physical properties (e.g. depth of
top soil, plant available water
capacity (PAWC)).

Soil salinity content is <3.7 dS/m.
Soil pH is between 3.3 and 9.5.
Soil Exchange Sodium Percentage (ESP) is <42%.
Certification by a SQP that the soil physical properties (e.g.
rockiness, depth of soil (including topsoil), wetness, plant
available water capacity (PAWC), surface condition) are
such that conditions are adequate for plant growth. For
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Mine Domain

Mine Feature Name

Rehabilitation Goal

Rehabilitation Objectives

Indicators

Completion Criteria

The following indicators are
comparable with reference sites:

example, suitability for beef cattle grazing land use in
accordance with Department of Minerals and Energy
(DME) 1995 Land Suitability Assessment Techniques in
Technical Guidelines for the Environmental Management
of Exploration and Mining.
Monitoring results show the indicators are comparable
with the reference site.

Organic matter;
Soil nutrients;
Invertebrate activity;
Topsoil depth;
Growth media depth;
Physical and chemical property
limits;
Folia nitrogen and phosphorus.
Ongoing monitoring to establish
positive
trends
for
the
rehabilitation of the site compared
with
reference
landscapes,
including:

Monitoring results indicate positive trends for the
rehabilitation in comparison with the reference site.

Soil stability;
Infiltration capacity;
Nutrient cycling;
Nutrient capacity;
Species recruitment;
Habitat complexity;
Vegetation dynamics; and
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Mine Domain

Mine Feature Name

Rehabilitation Goal

Rehabilitation Objectives

Indicators

Completion Criteria

Seasonal change.

Infrastructure,
roads,
tracks
and non-mining
waste

MIA
ROM pad
CHPP
Haul roads and tracks
Services (power,
water,
telecommunications)
Non-mining waste

Long-term safety

Structurally safe for
humans and animals in
the foreseeable future
with
no
hazardous
materials

Weed species presence.

Rehabilitated areas comprise native vegetation. Any weed
infestations are controlled and managed to achieve
control or eradication of weed species.

Assessed and approved by a SQP
for structural soundness.

Areas designed by SQP as being structurally sound.

Contaminated land assessment.

Evidence provided by SQP in contaminated land
assessment report that: - land is not contaminated land;
or - where land is identified as contaminated land, action
has been taken to remediate the land to prevent serious
environmental harm to a person, animal or another part
of the environment; or - where land is identified as
contaminated land, it can be used for stated uses with
further management.

Presence of heavy metals and toxic
materials.

Action taken to prevent contamination.

Fauna species on-site.

Evidence of native fauna using the area.

Infrastructure including concrete
slabs
and
hard
stands
decommissioned appropriately.

Certification by an appropriately qualified person that
infrastructure has been decommissioned and removed.
This may include the retention of infrastructure under an
agreement with the land owner.

Roads, tracks and associated
drainage works do not impede
fauna use, natural drainage and
access across the site, and are
removed if requested by the
property owner.

Certification by an appropriately qualified person that the
infrastructure is not an impediment to fauna.

Exploration
boreholes
are
decommissioned in accordance
with the administering authority’s
relevant guideline/standard

Certification by an appropriately qualified person that
exploration boreholes have been decommissioned and
rehabilitated. Reference to the Minimum Construction
Requirements for Water Bores in Australia (Australian
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Mine Domain

Mine Feature Name

Rehabilitation Goal

Rehabilitation Objectives

Indicators

Completion Criteria
Government February 2012) standards for rehabilitation
are made.

Non-polluting

Stable landform

Hazardous
materials
adequately managed

Exposure to and availability of
heavy metals and other toxic
materials.

Action taken to prevent ongoing exposure.

Contaminated land assessment.

Contaminated land is managed appropriately in
accordance with the relevant administering authority
guideline/s. A suitably qualified and experienced person
has certified that contamination will not occur.

Polluted water contained
on-site

Downstream and upstream surface
and groundwater monitoring.

Monitoring results indicate site-caused pollution has not
occurred.

Diversion design and
maintenance
achieves
appropriate erosion rates

Stream bank stability.

Stream banks no longer require ongoing management.

Surface water monitoring required
under the environmental authority
indicates similar water quality
between the upstream and
downstream monitoring points.

Monitoring results indicate site-caused pollution has not
occurred.

General, industrial and
regulated
wastes
managed

Waste register records all details of
waste handling

Certification by an appropriately qualified person that
wastes have been handled, placed or removed and
disposed of in accordance with Queensland legislative
requirements.

Very low probability of
slope slippage or failure
with
serious
environmental
consequences

Past record of slope failure.

Nil records of slope failure; if slope failure has occurred it
is rectified and ongoing design accounts for the previous
failure.

Landform
design
achieves
appropriate
erosion rates

Slope angle and length.

Designed as appropriate by a SQP.

Maximum slope ranges are as
follows:

Slope requirements are met.

Infrastructure & ROM areas = 10°
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Mine Feature Name
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Rehabilitation Objectives

Indicators

Completion Criteria

Roads and tracks = 5.7°

Vegetation cover
minimise erosion

to

Engineered structures to control
water flow.

Water flows occur as designed.

Rates of “soil” loss.

Soil loss is minimal as assessed by a SQP or reflected in
downstream monitoring points.

Dimensions and frequency of
occurrence of erosion rills and
gullies are no greater than that in
the corresponding reference sites.

Erosion rills and gullies are similar in characteristics to
reference sites.

Vegetation type and density.

Certification that the vegetation type and density suit the
underlying soil characteristics and are similar in
composition and density to the reference site.
Healthy and abundant.

Foliage protective cover.
Leaf litter, humus,
growing medium.
Sustainable land use

Soil properties support
the desired land use

depth

of

Growing medium depth allows suitable vegetation to
grow.

Chemical properties (e.g. pH,
salinity, nutrients, trace elements)
of topsoil and in soil profiles
support the proposed land use.

Certification by a SQP that the topsoil chemical properties
do not limit the suitability of the land for the intended
land use and are consistent with the following:
Soil salinity content is <1.2 dS/m.
Soil pH is between 5.5 and 10.
Soil Exchange Sodium Percentage (ESP) is
<20%.
Adequate macro and micro-nutrients are present.
Certification by a SQP that the subsoil chemical properties
to a depth of 1m do not limit the suitability of the land for
the intended land use and are consistent with the
following:

Physical properties (e.g. depth of

Soil salinity content is <3.7 dS/m.
Soil pH is between 3.3 and 9.5.
Soil Exchange Sodium Percentage (ESP) is <42%.
Certification by a SQP that the soil physical properties (e.g.
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Indicators

Completion Criteria

top soil, plant available water
capacity (PAWC)).

rockiness, depth of soil (including topsoil), wetness, plant
available water capacity (PAWC), surface condition) are
such that conditions are adequate for plant growth. For
example, suitability for beef cattle grazing land use in
accordance with Department of Minerals and Energy
(DME) 1995 Land Suitability Assessment Techniques in
Technical Guidelines for the Environmental Management
of Exploration and Mining.

The following indicators are
comparable with reference sites:

Monitoring results show the indicators are comparable
with the reference site.

Organic matter;
Soil nutrients;
Invertebrate activity;
Topsoil depth;
Growth media depth;
Physical and chemical property
limits;
Folia nitrogen and phosphorus.
Ongoing monitoring to establish
positive
trends
for
the
rehabilitation of the site compared
with
reference
landscapes,
including:

Monitoring results indicate positive trends for the
rehabilitation in comparison with the reference site.

Soil stability;
Infiltration capacity;
Nutrient cycling;
Nutrient capacity;
Species recruitment;
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Habitat complexity;
Vegetation dynamics; and
Seasonal change.

Voids

Residual voids

Long-term safety

Non-polluting

Structurally safe for
humans and animals with
no hazardous materials

Hazardous
materials
adequately managed

Polluted water contained

Weed species presence

Rehabilitated areas comprise native vegetation and weed
infestations, if any, are controlled and management
actions are in place to eradicate weed species.

Assessed and approved by a SQP
for structural soundness.

Areas certified by SQP as being structurally sound longterm.

Contaminated land assessment.

Evidence provided by SQP in contaminated land
assessment report that: - land is not contaminated land; or
- where land is identified as contaminated land, action has
been taken to remediate the land to prevent serious
environmental harm to a person, animal or another part of
the environment; or - where land is identified as
contaminated land, it can be used for stated uses with
further management.

Presence of heavy metals and toxic
materials.

Action taken to prevent contamination.

Fauna species on-site.

Evidence of native fauna using the area.

Fauna access controlled.

Fencing or other suitable barrier installed around the
perimeter of the final void to restrict access, if required
following safety assessment.

Exposure to and availability of
heavy metals and other toxic
materials.

Action taken to prevent ongoing exposure.

Contaminated land assessment.

Contaminated land is appropriately in accordance with the
relevant administering authority guideline/s. A suitably
qualified and experienced person has certified that
contamination will not occur.

Downstream and upstream surface

Monitoring results indicate site-caused pollution has not
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on-site

and groundwater monitoring.

occurred.

Diversion design and
maintenance
achieves
appropriate erosion rates

Stream bank stability.

Stream banks no longer require ongoing management.

Surface water monitoring required
under the environmental authority
indicates similar water quality
between the upstream and
downstream monitoring points.

Monitoring results indicate site-caused pollution has not
occurred.

Very low probability of
slope slippage or failure
with
serious
environmental
consequences

Past record of slope failure.

Nil records of slope failure for the previous 5 years; if slope
failure has occurred it is rectified and ongoing design
accounts for the previous failure.

Landform
design
achieves
appropriate
erosion rates

Slope angle and length.

Designed as appropriate by a SQP.

Maximum slope ranges are as
follows:

Slope requirements are met.

Residual Voids (high wall) = 65°
Residual Voids (low wall) = 45°

Vegetation cover
minimise erosion

to

Engineered structures to control
water flow.

Water flows occur as designed.

Rates of “soil” loss.

Soil loss is minimal as assessed by a SQP or reflected in
downstream monitoring points.

Dimensions and frequency of
occurrence of erosion rills and
gullies are no greater than that in
the corresponding reference sites.

Erosion rills and gullies are similar in characteristics to
reference sites.

Vegetation type and density.

Certification by a SQP that the vegetation type and density
suit the underlying soil characteristics and are similar in
composition and density to the reference site.
Healthy and abundant.

Foliage protective cover.
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Indicators
Leaf litter, humus,
growing medium.

Sustainable land use

Completion Criteria
depth

of

Growing medium depth allows suitable vegetation to
grow.

Very low probability of
rock falls with serious
environmental
consequences

Geotechnical studies.

Designed as low probability by SQP.

Past record of rock falls.

Past record shows nil rock falls or when they have
occurred that appropriate actions have occurred to rectify
the issue.

The diversions and run
off drainage lines mirror
natural stream functions

Designed and constructed in
accordance with the relevant
Queensland
Government
guideline/s.

Designed by a SQP.

Stream bank erosion rates

Diversion designed by a SQP to achieve minimal erosion
rates.

Chemical properties (e.g. pH,
salinity, nutrients, trace elements)
of topsoil and in soil profiles
support the proposed land use.

Certification by a SQP that the topsoil chemical properties
do not limit the suitability of the land for the intended
land use and are consistent with the following:

Soil properties support
the desired land use

Soil salinity content is <1.2 dS/m.
Soil pH is between 5.5 and 10.
Soil Exchange Sodium Percentage (ESP) is
<20%.
Adequate macro and micro-nutrients are present.
Certification by a SQP that the subsoil chemical properties
to a depth of 1m do not limit the suitability of the land for
the intended land use and are consistent with the
following:

Physical properties (e.g. depth of
top soil, plant available water
capacity (PAWC)).

Soil salinity content is <3.7 dS/m.
Soil pH is between 3.3 and 9.5.
Soil Exchange Sodium Percentage (ESP) is
<42%
Certification by a SQP that the soil physical properties (e.g.
rockiness, depth of soil (including topsoil), wetness, plant
available water capacity (PAWC), surface condition) are
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Completion Criteria
such that conditions are adequate for plant growth. For
example, suitability for beef cattle grazing land use in
accordance with Department of Minerals and Energy
(DME) 1995 Land Suitability Assessment Techniques in
Technical Guidelines for the Environmental Management
of Exploration and Mining.

Surface
facilities

water

Drainage line and
diversions
Dams (all storage
types)
Co-disposal dams
Levees

Long-term safety

Non-polluting

Structurally sound and
safe for humans and
animals
with
no
hazardous materials

Hazardous
materials
adequately managed

Polluted water contained
on-site

Assessed and approved by a SQP
for structural soundness.

Areas designed by SQP as being structurally sound.

Contaminated land assessment.

Evidence provided by SQP in contaminated land
assessment report that: - land is not contaminated land; or
- where land is identified as contaminated land, action has
been taken to remediate the land to prevent serious
environmental harm to a person, animal or another part of
the environment; or - where land is identified as
contaminated land, it can be used for stated uses with
further management.

Presence of heavy metals and toxic
materials.

Action taken to prevent contamination.

Fauna species on-site.

Evidence of native fauna using the area.

Exposure to and availability of
heavy metals and other toxic
materials.

Action taken to prevent ongoing exposure.

Contaminated land assessment.

Contaminated land is managed appropriately in
accordance with the relevant administering authority
guideline/s. A suitably qualified and experienced person
has certified that contamination will not occur.

Downstream and upstream surface
and groundwater monitoring.

Monitoring results indicate site-caused pollution has not
occurred.

Appropriate decommissioning of
regulated structures and other
dams.

Certification by a suitably qualified and experienced
person that all regulated structures (dams and levees)
have been decommissioned and rehabilitated.
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Diversion design and
maintenance
achieves
appropriate erosion rates

Stream bank stability.

Stream banks no longer require ongoing management.

Surface water monitoring required
under the environmental authority
indicates similar water quality
between the upstream and
downstream monitoring points.

Monitoring results indicate site-caused pollution has not
occurred.

Very low probability of
slope slippage or failure
with
serious
environmental
consequences

Past record of slope failure.

Nil records of slope failure; if slope failure has occurred it
is rectified and ongoing design accounts for the previous
failure.

Landform
design
achieves
appropriate
erosion rates

Slope angle and length.

Designed as appropriate by a SQP.

Maximum slope ranges are as
follows:

Slope requirements are met.

Co-disposal Facility Top = 11.5°
Co-disposal Facility Wall = 11.5°

Vegetation cover
minimise erosion

to

Engineered structures to control
water flow.

Water flows occur as designed.

Rates of “soil” loss.

Soil loss is minimal as assessed by a SQP or reflected in
downstream monitoring points.

Dimensions and frequency of
occurrence of erosion rills and
gullies are no greater than that in
the corresponding reference sites.

Erosion rills and gullies are similar in characteristics to
reference sites.

Vegetation type and density.

Certification that the vegetation type and density suit the
underlying soil characteristics and are similar in
composition and density to the reference site.
Healthy and abundant.

Foliage protective cover.
Leaf

litter,

humus,

depth

of

Growing medium depth allows suitable vegetation to
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growing medium.

grow.

Very low probability of
rock falls with serious
environmental
consequences

Geotechnical studies.

Designed as low probability by SQP.

Past record of rock falls.

Past record shows nil rock falls or when they have
occurred that appropriate actions have occurred to rectify
the issue.

The diversions and run
off drainage lines mirror
natural stream functions

Designed and constructed in
accordance with the relevant
Queensland
Government
guideline/s.

Designed by a SQP.

Stream bank erosion rates.

Diversion designed by a SQP to achieve minimal erosion
rates.

Chemical properties (e.g. pH,
salinity, nutrients, trace elements)
of topsoil and in soil profiles
support the proposed land use.

Certification by a SQP that the topsoil chemical properties
do not limit the suitability of the land for the intended
land use and are consistent with the following:

Soil properties support
the desired land use

Soil salinity content is <1.2 dS/m.
Soil pH is between 5.5 and 10.
Soil Exchange Sodium Percentage (ESP) is <20%.
Adequate macro and micro-nutrients are present.
Certification by a SQP that the subsoil chemical properties
to a depth of 1m do not limit the suitability of the land for
the intended land use and are consistent with the
following:

Physical properties (e.g. depth of
top soil, plant available water
capacity (PAWC)).

Soil salinity content is <3.7 dS/m.
Soil pH is between 3.3 and 9.5.
Soil Exchange Sodium Percentage (ESP) is <42%.
Certification by a SQP that the soil physical properties (e.g.
rockiness, depth of soil (including topsoil), wetness, plant
available water capacity (PAWC), surface condition) are
such that conditions are adequate for plant growth. For
example, suitability for beef cattle grazing land use in
accordance with Department of Minerals and Energy

Page 8-141

Byerwen Coal Project
Environmental Management Plan
Mine Domain

Mine Feature Name

Rehabilitation Goal

Rehabilitation Objectives

Indicators
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(DME) 1995 Land Suitability Assessment Techniques in
Technical Guidelines for the Environmental Management
of Exploration and Mining.
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9. REHABILITATION AND DECOMMISSIONING
9.1

Rehabilitation Hierarchy and Goals

The DEHP guideline – ‘Rehabilitation requirements for mining projects’8 (the DEHP Guideline) describes
the preferred rehabilitation hierarchy which, in order of decreasing capacity to prevent or minimise
environmental harm, is:
1. Avoid disturbance that will require rehabilitation.
2. Reinstate a ‘natural’ ecosystem as similar as possible to the original ecosystem.
3. Develop an alternative outcome with a higher economic value than the previous land use.
4. Reinstate the previous land use (e.g. grazing or cropping).
5. Develop lower value land use.
6. Leave the site in an unusable condition or with a potential to generate future pollution of adversely
affect environmental values.
Rehabilitation goals as described in the DEHP guideline require rehabilitated areas to be
safe to humans and wildlife
non-polluting
stable
able to sustain an agreed post mining land use.

9.2

Decommissioning and Rehabilitation Objectives

In accordance with the DEHP guideline the following objectives have been derived for decommissioning
and rehabilitation of areas disturbed by the project:
The mine site will be safe to humans and fauna.
Stable landform with land use capabilities and/or suitabilities as determined in the Rehabilitation
Management Plan (RMP).
Mine wastes and disturbed land will be rehabilitated so that they are non-polluting and selfsustaining or to a condition where the maintenance requirements are consistent with an agreed
post-mining land use.
Surface and ground waters that leave the project area will be within defined water quality criteria.
Hazardous materials will be identified and adequately managed to ensure the site is non-polluting.
Potential for acid mine drainage will be determined and will be adequately managed to ensure the
site is non-polluting.
Vegetation cover will be established to reduce rates of erosion and sediment loss.
Final rehabilitation will be designed as permanent self sustaining landforms requiring no ongoing
maintenance or management.

8

DEHP, Rehabilitation requirements for mining projects, EM1122, 120822
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