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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
1 General overall 

comments

2 General comment Throughout document Some highlights on text, references to be confirmed and 
'TBC' points identified throughout. 

Address errors/outstanding material in revised draft IAR.

3 Past compliance with EA conditions - link with 2.3.1 
below

Little/no detail on past compliance with EA conditions. Provide detail on historic compliance of the site with the EA provisions, 
particularly regarding tailings management and seepage. 

4 Document accessibility/navigability Difficult to navigate within the document Suggest an updated draft includes a hyperlinked table of contents to 
enable easier navigation.

5 Overall comments In general, the document presented is of a reasonable 
standard, although many methodological errors and 
inconsistencies within the document are noted.
Overall, based on the information provided, the proposal 
appears to be relatively high risk during the construction 
phase for discharges to Copperfield River, and the impact 
assessment is lacking necessary detail and clarification for 
this component of the IAR.

6 Some topics not yet covered - must consider whole 
K2H project as declared. 

As per preliminary feedback provided by OCG, some topics 
are not covered by the IAR

An updated draft IAR should describe the whole project and include (but 
not limited to) the consideration of:
- terrestrial ecology (including reference to any protected species (inc 
habitat values), riparian vegetation, possibility for groundwater 
dependence, The Oaks Nature Refuge 3.3km downstream from release, 
the Gorge).
- air quality, noise and amenity
- cultural heritage
- traffic and transport
- social impacts, socioeconomic benefits and costs, results of community 
engagement to date
- Native Title 
- waste managment
Where the above matters have been considered as part of another 
approval process, that material should be provided in an updated draft 
IAR.

 
18-491

 
File B Page 3 of 137

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



# IAR Section Heading/Topic IAR review comment Proposed Solutions 
7 It is difficult to determine the key aspects of the project 

which the CG will need to condition.
Within the introduction or within an executive summary the key items 
need to be made obvious (with cross referencing where necessary). For 
instance:
- Median discharge frequency
- Median discharge volume
- Median discharge quality (including a sensitivity assessment. this is 
discussed further in the row below)
- Discharge trigger (i.e. minimum flow trigger in Copperfield River)
- Discharge location, diffuser dimensions, mixing zone location and 
dimensions

8 The sensitivity of the assessment needs to be made clear in 
the introduction/executive summary. i.e. the assessment is 
based on a composite sample, how well does this account 
for potential change?

Half of this information can be found at the end of Section 2.3.4. It 
seems to show the composite sample is conservative enough to account 
for historical results in both pits.  This should be cross referenced to or 
summarised in the intro/exec summary.

The other half of the information isn't available in the document. It 
needs to explain how high the key contaminants of concern in the pits 
can go until the WQO can no longer be achieved under this 
diffuser/release rate arrangement. These will likely form tolerance limits 
in the conditions.

9 The IAR discusses seepage from waste rock etc into 
Eldridge Pit, and seepage from the greater mine site into 
site W2 (TSF, Dam, Butchers Creek Dam and Managers 
Creek Dam?). These topics are discussed in sporadic 
locations, leaving the reader poorly informed of the 
situation. As a result it is difficult for the reader to be 
convinced that these interferences have all been accounted 
for in the assessment.

These seepages are important for the reader to understand in a simple 
manner. They are a source of interference in the assessment and may 
interfere with any conditions and compliance monitoring in the future. 
Recommend dedicating a section of the report to "mine drainage". 
Provide a simplistic (and possibly visual/diagram/mapped) 
understanding to the reader of these interferences. Also include any 
other possible intereferences (i.e. at one point in the IAR it is suggested 
that East Creek, which drains into the study area, might have historical 
contamination issues)
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
10 IAR does not report, assess or manage the quantity, timing 

and quality of discharges from the TSF under an 
Environmental Authority to discharge to the Copperfield 
River.

The IAR reports on discharges which have historically occurred to a 
different waterway (Charles Creek) and yet does not outline the 
recent/historical discharges which have occurred to Copperfield River 
via the Tailings Storage discharge location not far upstream of the new 
proposed discharge. A reliable cumulative assessment would investigate 
how these cumulative discharges may impact on the near-, mid- and far-
field receiving environments.

If impacts are unacceptable, the proposal should be revised and 
management/licensing options suggested to ensure that concurrent 
impacts from both discharges do not co-occur during the release 
influence period.  It is understood that an attempt of this has been 
made using background water quality at W2 (impacted site) within this 
IAR. While this is an important line of evidence, which is certainly a 
precautionary approach when assessing the operational discharges 
(which may co-occur with TSF discharges over a 50 year mine life); this 
approach is not supported as the main line of evidence to assess the 
construction phase discharges. This is because there is the option to 
potentially control construction phase discharges so as to not co-occur 
with TSF discharges, which may be recommended. The proposal as it 
currently stands, is to discharge at 1:25, and with this level of minimal 
dilution of pit water, there is no assimilative capacity for dissolved zinc, 
cadmium, total manganese, and potentially EC, and sulphate etc. 
Construction phase discharges should ideally not co-occur with TSF 
discharges. If this is confirmed, the median water quality data from WB 
should also be used in the assessment of construction based discharges 
and dilution studies, for comparison to the precautionary W2 approach.

11 Continued from above. Using W2 water quality as the assumed water quality for all catchment 
run-off in the Cormix model is likely to vastly underestimate the 
assimilative capacity available and potentially skew the contaminant of 
most concern based on W2 data applying to all catchment run-off, 
rather that the pit water quality itself. This would also have the impact 
of underestimating the dilution capacity within the Copperfield River 
stretches and creek inputs.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
12 Ensure that acronyms are all spelt out the first time they 

are used 
13 Inconsistent numbering Please check consistency of numbering - mostly inconsistency with 

volume numbers
14 Is the release (during construction) from combined pits or 

just Eldridge? all calculations should be based on maximum 
concentrations proposed to be released (currently based on 
a mixed scenario).

15 It is unclear whether discharges from the TSF and the pits 
will occur concurrently? If they are then may not be 
acceptable to use median values for certain calculations. 
Use of median vales is acceptable, but can not then state 
that this is the worst case scenario.

16 Generally, numbers included in tables contain errors, e.g. 
Table 16 "Comparison of WQOs" long term irrigation value 
for arsenic is 0.1mg/L not 0.5mg/L; EC should be 250 not 
500; beryllium aquatic ecosystem value is given in ug/L not 
mg/L as stated in the table; Aquatic ecosystem value for 
nitrate should be closer to 0.7mg/L rather than 7.2mg/L. 
Multiple calculations have been made from these errors, as 
such there are numeric errors made throughout the 
document

Recommended checking every table for errors and recalculating 
anything that was originally calculated with incorect numbers

17 1 Introduction 
18 1.1 Overview of the Project Ensure the whole K2H is discussed and then specifiy the 

project components subject to IAR assessment 
Project not just limited to water releases - however, need to make clear 
exactly which project components will be subject to approval and 
conditions under the SDPWOA.

19 1.2 Community and Stakeholder Consultation Last sentence refers to wider project What is the wider project? K2H, entire hub?

20 1.3 Assessment Approach Not enough provided to set final conditions
21 1.4 IAR Structure The document would benefit from an executive summary.

22 2 Activity Description
23 2.1 Project Description Eldridge Pit section 2.2.1 Quantify elevation portal is proposed to be in Eldridge pit
24 2.1.4 Timeframe for the Project Table 1: H2 2018 Table 1: Q2 2018?
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
25 2.2 Project Need, Justification and Alternatives 

Considered
Alternative assessment lacks discussions regarding land 
based disposal

Provide justification as to why land based disposal is not feasible during 
operation or construction

26 2.2.1 Project objectives 2.2.1.1 Job numbers - are there specific job numbers for 
K2H for construction and operation?

27 2.2.2 Design refinement and assessment of alternatives 27.5GL not mentioned earlier The information in this section should be mentioned earlier on 

28 2.3 Pit Water Quality
29 2.3.1 History of Pit Development The history isnt thorough enough to be convinced all 

potential contaminants have been identified and accounted 
for. 

Metamophic breccia is identified as a potential source of 
contaminant generating material if exposed to oxygen; 
location of this material is not identiifed.

The mineralogy records of the site will indicate all of the known or 
potential metal/metalloid contaminants. Also describe the refining 
processes which took place on the site, and whether those 
contaminants have potential to exist in the Elridge/Wises Pits. Describe 
how explosives were used, what these consisted of (i.e. ammonia 
nitrate + diesel). Is there potential for hydrocarbon contamination to 
exist as a result of all the explosives used?

Discuss whether the proposed construction and operations will expose 
potentially contaminant generating geologies. If it does please detail 
how it will be managed.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
30 It would be useful to have some water quality indicators 

(other than EC) and estimated volumes for the seepage 
from the waste rock dumps and seepage collection dams. 
Even just worst case scenario. Need to understand for 
ongoing pit water quality.

31 2.3.2 Pit Water Quality Assessment Table 5: Nitrate Water Quality Objective. Appears to be an 
error. 7mg/L looks to be too high

Clarify a WQO for nitrate. 0.7 mg/L is the toxicity WQO. 
Physico/Chemical stressor WQO will need to be adopted from either the 
appropriate default figure from an adjacent scheduled catchment, or 
site specific figure will need to be adopted. The 2 available background 
readings from Copperfield River are substantially different from each 
other and insufficient to establish a site specific target.

32 2.3.3 Representative Release Water Quality
33 2.3.3.1 Methods This section is quite hard to follow. The mixing of pore 

water in the tailings is particularly complex.

Methods of what?

This section describes the basis for calculating the ratio of 
Wises and Eldridge Pit water to be released into the 
Copperfield Dam as a controlled release.  However, the 
ratio described is only relevant to operational releases and 
it is unclear what ratio of pit water will be released during 
construction. 

Recommend clarifying and simplifying this information for the reader. 
Diagrams/pictures etc may be useful.

Clarify heading 

Include the methodology for calculating the ratio of Wises to Eldridge 
Pit water to be released during construction, based on the relative 
volumes of water from each pit to be mixed prior to the construction 
release. 

34 2.3.4 Comparison to Historical Water Quality Ranges in 
the Pits

35 2.4 Proposed Water Releases
36 2.4.1 Project Water Balance Please clarify 'water budget' means in this context 
37 2.4.2 Water Balance Metrics
38 2.5 Base Case – Estimated Water Excess and Deficit

39 2.6 Unmitigated Case – Estimated Uncontrolled 
Releases

The reader can be misled into interpreting this section is 
discussing a Type 2 uncontrolled releases. Is this section is 
actually meant to represent what would happen if Type 1 
controlled releases were not allowed?

Suggest making this obvious and clear to the reader

40 2.7 Project Water Balance Summary
41 2.8 Requirement for Water Releases
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
42 2.8.1 Construction Phase Water Release Objectives

43 2.8.2 Operational Phase Water Release Objectives
44 2.9 Proposed Water Release Approach The release point into the Copperfield river of each release 

type is not clearly identified. It is understood that the 
exaction location of releases may not be identified until 
future detail design is complete, however the IAR should 
include a constraints analysis and a discussion of the 
potential impacts of the most likely release locations, to 
allow the regulator to assess the likely impacts and 
appropriateness of releases from these locations. 

To demonstrate feasiblity, this section should describe how 
the construction and operational releases are proposed to 
occur (spillway/ pump etc)

Include a constraints analysis and indicative potential release points for 
each release type. Outline the advantages, disadvantages and potential 
impacts of each release location option.

 Please provide details of how dewatering release will be achieved prior 
to construction of the Wise Pit Dam/Spillway, and during operations (if 
these differ)

45 2.9.1 Release Event Type 1 - Controlled Discharges to 
Maintain Water Levels

This section states that: “during the construction phase as 
the pump turbines would not be available to raise the 
water level in the Wises upper reservoir to the spillway 
elevation preceding the event”. It is unclear if this means 
that construction phase releases will occur from the Wises 
dam? 

Given the substantial differences between operational and 
construction release, these should be split into two 
different sections.

Clarify the location of all release types, as requested  above.

46 2.9.2 Release Event Type 2 – Pass-Through Discharge Releases from Eldridge lower reservoir mentioned

"rapidity of any potential mixing has not been estimated it 
is likely that the incident rainfall will remain at least 
partially separated from the higher density pit water during 
a pass through discharge event." 

IAR data shows homogeneity within the pits, no 
stratification, how long does it take for fresh and salt water 
to mix, if they propose that they need to detail that - has 
not included in further assessment

Please clarify how this would be achieved. 

If approval is sought relating to a pass through discharge, risk 
assessment and verification of assumptions should be undertaken.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
47 During earlier discussions between proponent, consultants, 

regulator and WS, there has been no discussion about a 
regular overflow discharge (during rainfall events), which is 
based on the assumption of full stratification of rainfall and 
pit water before overtopping and yet this document 
proposes such with very limited assessment of potential 
impacts

This type of discharge requires more assessment in terms of impacts, 
frequency, water quality, con-currency with other discharges, limits, 
conditions etc.

48 2.1 Unexpected Water Quality Changes The limits at which such a release would be required are 
not provided and such a release is not assessed. As a result 
it can not be conditioned or approved.

It may be necessary to release additional water from the 
Project over and above that gained through inflow of 
rainfall. What impacts will this have on the receiving 
environment?

Please provide details of possible impacts should this occur or remove 
this section from the report.

49 2.11 Replenishment of Freshwater Please clarify who the water allocation agreement is with 
(DNRME) and if necessary, more water is available

Include information in the IAR.

50 3 Baseline Receiving Environment
51 3.1 Overview
52 3.2 Copperfield River Catchment Overview
53 3.2.1 Climate
54 3.2.2 Geology and Soils The minerals, and subsequent metals/metalloids etc 

common in the site and surrounds cannot be determined 
from this section

Recommend discussing mineralogy or cross referencing where relevant

55 3.2.3 Land use Error regarding North and South in first paragraph.
"Cattle grazing occupies almost all land uses between the 
mine site and the Copperfield Dam to the north (isn't Dam 
south of site?) and extends to Einasleigh in the south (isn't 
this north of site?)."

Please review and update

56 3.2.4 Water users Controlled releases are made from the Cooperfield dam  in 
August to supplement the water hole in Einasleigh.

Will these releases have any impact on the project in terms of timing to 
release water from the reservoirs? Will environmental flow releases 
have cumulative impacts with the proposed construction and operations 
releases?

57 3.2.5 Historical releases
58 3.3 Environmental Values On going monitoring beyond Einasleigh to demonstrate this 

is a correct assumption? Before Copperfield River Gorge

59 3.3.1 Site Specific Environmental Values

60 3.3.1.1 Literature and Internet Review
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
61 3.3.1.2 Search of the Queensland Entitlements Database

62 3.3.1.3 Aerial Imagery Mapping Has there been consultation with homestead? Should note that Copperfield Dam also supplies water to homestead

63 3.3.2 Site Specific Environmental Values Applicable to 
the Release Regime

Table 15 (pg. 60) states that "The ephemeral nature of the 
Copperfield River catchment means that future use for 
aquaculture is highly unlikely" and section 3.4.2 states that 
"the WQOs for Aquaculture (specifically referring to 
commercial aquaculture operations) have not been 
incorporated into the assessment of the lowest WQO from 
all EVs". However, both Table 16 and section 3.5 include 
aquaculture values. 

If it is not relevant is should be removed from various tables and graphs 
and the tick in column two of table 15 should be altered to a cross.

64 3.3.3 Management Intent
65 3.4 Default Water Quality Objectives
66 3.4.1 Copperfield River Classification
67 3.4.2 Default Water Quality Objectives Nitrate WQO is incorrect.

Table 16, pg.. 65 - values in table need to be checked as per 
comment in Row 5 and 49

Given that WQO are applied to both Total and filtered 
concentrations later in the document, it may be preferable 
to nominate WQO for both Filtered and Total for each 
relevant parameter

Toxicity value for nitrate is 0.7mg/L
No scheduled default physico/chem stressor value for nitrate exists in 
Gulf Rivers. Either justify an appropriate default figure which can be 
taken from an adjacent scheduled catchment, or apply a site specific 
figure. The 2 widely varying nitrate values from Copperfield River are 
not sufficient to establish a site specific figure.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
68 Nitrate needs to be assessed in relation to its potential for 

toxicity but also in relation to its potential impacts as a 
physical chemical stressor. In terms of toxicity, 95% species 
protection toxicity guideline is currently under review for 
Nitrate as N however, the draft number is nominated at 2.1 
mg/L at this stage. The current water quality in the Eldridge 
Pit (Nitrate approximately 5 mg/L) is not anticipated to 
elicit toxicity under either the 1:25 or 1:200 minimum 
dilution proposals for construction or operational phases, 
respectively.

Within the IAR, a Total Nitrogen (TN) WQO of 0.15 mg is 
incorrectly attributed to a toxicity based WQO from 
ANZECC 95% species protection. This may have been based 
on ANZECC risk measure which is used to assess the risk of 
a cyanobacteria bloom (see Case Study 1, page 3.3 28 of 
ANZECC 2000). This is used as a trigger in the ANZECC 
decision tree as well as an understanding of the important 
role which turbidity and stream flow have on risk of algae 
blooms.

It is recommended that a risk assessment of the potential risks of 
discharging Eldridge Pit water at 1:25 in terms the potential for algae 
blooms within the receiving environment is quantitatively assessed and 
presented as part of the IAR. Depending on the results of this risk 
assessment, the proposal may require revision. Based on the current 
water quality from Eldridge Pit, the resultant TN concentration may be 
approximately 0.27 mg/L, which triggers further investigation under 
ANZECC. As a minimum, receiving monitoring conditions for nutrients as 
well as Chlorophyll a may be needed within semi-permanent and 
permanent waterways downstream during this discharge type.

69 3.4.3 Sample Sites and Frequency
70 3.4.4 Water Quality Data Protocols (pg. 71) Pit samples dot point 2 total nickel was erroneously 

low, was this in both pits or just one? Which one?
Clarify where samples were taken from in relation to pits, i.e. samples in 
both pits or a sample from Eldridge, etc.

71 3.4.4.1 Data Requirements for Background Data
72 3.4.4.2 Water Quality Data Controls and Checks
73 3.4.4.3 Requirements for comparison with WQOs for 

Aquatic Ecosystems
74 3.5 Surface Water Quality and Site Specific WQOs TSF Dam Spillway

(pg. 74) total arsenic exceeds the default WQO, but does 
not specify which WQO

250ug/L for EC

"pH lies outside the default WQO range" - for what?

Does this enable an estimate of quality of water going into Copperfield 
River from TSF. Where is this spillway located/where does it run in to?

change sentence to include drinking water - health

EC is measured in uS/cm

pH default WQO for aquatic ecosystems
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
75 3.5.1 Hardness Modification Table 18 is missing units add in units. 
76 3.5.2 pH This section refers to Appendix B for values. However, 

when cross-references with Appendix B, values are 
different. For example this section states that WB has a 
median value of 7.66 but Appendix B reports the median 
value as 7.73 for WB. 

Please update IAR with consistent values.

77 3.5.3 Sulfate Please include generic name for Corella sp. as well.

78 3.5.4 Aluminium Increasing aluminium in receiving environment. Any idea of source of aluminium?

79 3.5.5 Cadmium
80 3.5.6 Chromium Details that LOR is <0.0001 mg/L Should this be <0.001 mg/L?
81 3.5.7 Copper Site WB sources of Copper - Is this due to local geology? Please state in IAR.

82 3.5.8 Manganese
83 3.5.9 Zinc
84 3.5.10 Iron
85 3.5.11 Nitrogen Clarify the WQO for nitrate As per comments made above in regard to nitrate
86 3.6 Comparison of Water Quality and Stream Flow

87 3.6.1 pH
88 3.6.2 Electrical Conductivity
89 3.6.3 Zinc
90 3.6.4 Other Parameters
91 3.7 Representative Water Quality Baseline Site (WB) …complex groundwater processes could be occurring that 

result in the transport of seepage to the Copperfield River 
in the vicinity of the WB monitoring site or further 
upstream.

Is this from existing activities e.g. TSF?

92 3.8 Hydrology
93 3.8.1 Development of Water Resource Model
94 3.8.2 Model Validation
95 3.8.3 Streamflow Assessment
96 3.9 Hydraulics and Fluvial Geomorphology
97 3.9.1 Stream Hydraulics
98 3.9.1.1 Model Development
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
99 3.9.1.2 Baseline Results
100 3.9.2 Fluvial Geomorphology
101 3.1 Hydrogeology This section is based on former studies. Some of the key 

details from these studies is not presented (i.e. where in 
relation to the project these boreholes were located etc).

Summarise, or reference to key information/assumptions in these 
studies

102 3.10.1 Regional Geology
103 3.10.2 Local Geology
104 3.10.3 Structural Geology
105 3.10.4 Hydrogeological Setting
106 3.10.5 Hydraulic Properties The location of bores are not identified. Include a map of bore locations relative to project site, proposed 

discharge point(s) and the river.
107 3.10.6 Groundwater Levels
108 3.10.7 Groundwater Flow Would like to know the location of semi-permanent 

waterholes found within the floodplain of the Copperfield 
River (especially if near release point). May be relevant for 
any groundwater interaction with surface water, and 
associated water quality impacts.
Section concludes with (based on 2001 AGE study): 
"it is considered that in the instance a hydraulic connection 
between the fault system and the river is present, there is 
potential for migration between the former mine area and 
the Copperfield River."

Please provided locations of semi-permanent waterholes within the 
floodplain of the Copperfield River, particularly near proposed release 
point(s). Provided assessment of any potential impact on these due to 
project water releases.

109 No further conceptualisation was performed by AGE; 
however, it is considered that in the instance a hydraulic 
connection between the fault system and the river is 
present, there is potential for migration between the 
former mine area and the Copperfield River.

Is this of concern or not? Is there a hydraulic connection?
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
110 3.10.8 Recharge and Discharge
111 3.10.9 Groundwater Quality Bore BA06 and BA07 How do the suggested seepages recorded at the 2 bores affect water 

releases?
112 3.10.10 Registered Groundwater Bores
113 3.10.11 Groundwater Dependant Ecosystems It is possible the riparian vegetation/ecosystems which 

fringe the Copperfield River are dependant on 
groundwater?

Ephemeral surface water streams can often be referred to 
as "losing streams", as they tend to lose water to 
surrounding alluvial aquifers. This is as opposed to streams 
with long baseflow periods, which tend to gain water from 
surrounding alluvial aquifers. This means that any impacts 
to the water quality in an ephemeral surface water body, 
can make its way into the adjoining alluvial aquifer. As a 
result it can impact on ecosystems dependant on this 
groundwater. 

This section of the document needs to discuss if such a groundwater 
regime exists at this site and if the vegetation/ecosystems in the 
alluvium would be dependant on groundwater (i.e. are the regional 
ecosystems identified in Section 3.12.2 dependant on groundwater 
which may originate from the Copperfield River?).

114 3.11 Sediment Quality The median results from Figure 40 seem to suggest an 
increase in metal concentrations between WB and W1. 
Perhaps this suggests that metals are falling out and 
accumulating at W1. This may representative of what may 
happen when discharges occur from the Eldridge/Wises Pit 
(i.e. dissolved contaminants may flush downstream, 
sediment bound contaminants may fall out and 
accumulate?)

There is no further assessment of sediment within the remainder of the 
report. This needs to be addressed. During current stable weather 
conditions it is possible there are minimal suspended sediment 
concentrations within the water column. However, once the water it 
pumped and moved more frequently, and turbulent weather conditions 
are in play (when discharges are planned) there might be more 
suspended sediment in the water. The assessment needs to consider 
the potential for sediment releases and their potential fate in the 
Copperfield River.

115 3.12 Aquatic Ecology
116 3.12.1 Approach
117 3.12.2 Riparian Vegetation No linkage to groundwater

Sub dominant Of Concern RE identified along river banks 
(9.3.3.a). As per above general comment, no other 
dicussionon terrestrial ecology aside from RE identificaton.

refer to groundwater dependant ecosystems row above

updated draft IAR should include material on terrestrial ecology, 
including riparian veg, and the potential for groundwater dependance. 

 
18-491

 
File B

 
Page 15 of 137

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



# IAR Section Heading/Topic IAR review comment Proposed Solutions 
118 Italise latin names of species.

No table number 
119 3.12.3 Aquatic Habitat Characteristics and Condition

120 3.12.4 Physico-chemical Water Quality Parameters
121 3.12.5 Macroinvertebrates
122 3.12.5.1 Historical Survey Results
123 3.12.5.2 Survey Results 2018
124 3.12.6 Fish Communities
125 3.12.7 Turtles
126 3.12.8 Macroinvertebrate Findings
127 3.13 Summary
128 4 Impact Assessment
129 4.1 Overview As a whole the Impact Assessment fails to identify what the 

impacts are which could result from the proposed activity if 
not controlled/managed appropriately.

This section needs to list out the consequences if things go wrong, i.e, 
releases could have potential to (including but not limited to):
- overload the Copperfield River with toxicants (metals/metalloids) 
rendering it acutely or chronically toxic to ecosystems and humans
- overload the Copperfield River with chemical stressors, causing it to 
become too salty, full of sulphate, or ridden with algae blooms (which 
can release toxins of their own)
- alter the hydrology (availability and flow) of water in the Copperfield 
River
- release contaminated sediments which may deposit and accumulate in 
some parts of the river
- release aquatic species/fish from the dam which may contain elevated 
concentrations of metals?

The above summarise the major limitation of the remainder of the IAR, 
it is all focused on dot point 1, and 3, with minimal/no consideration of 
the other points.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
130 (pg. 127) details that where WQOs were available for more 

than one EV, the highest value was applied. Should this be 
lowest? If required, please change "highest" to "lowest".

Due to differences in assessment methods, WQO 
exceedances in the receiving environment identified in 
Chapter 3 (existing environment) are inconsistent with 
those identified in chapter 4 (following a release). 
 Chapter 3 -- receiving environment (prior to release) 
exceedance of:
- dissolved aluminium, total arsenic, dissolved chromium, 
dissolved copper, total manganese, total iron and dissolved 
zinc 
o Chapter 4 – receiving environment (post releases) 
exceedance of:
-Section 4.3.6 identifies zinc and total manganese as the 
parameters of most concern. 
- Section 4.6.2 identifies WQO exceedance of total nitrogen 
(1:200 – Operational phase)
- Section 4.6.1 identifies WQO exceedance of dissolved 
cadmium, dissolved cobalt, dissolved zinc, total arsenic, 
total cobalt, total manganese and total nitrogen (1:25 – 
construction phase). 

                                                                                                             
Review entire document to ensure consistency of methodologies and to 
support development of conclusions. Releasing the construction water 
direct from Eldridge Pit should be idnetified as an option if this is 
feasbile (rather than mixing with poorer quality water in Wises Pit).

131 4.2 Release Water Toxicity Assessment
132 4.2.1 Overview It is quite difficult for the reader to understand the purpose 

of a DTA in the assessment
Recommend clarifying the purpose of the DTA to the reader. i.e. The 
DTA is used to assess if the mixture of toxicants + inhibitors (hardness 
etc) is toxic within the mixing zone? Water Quality Objectives are used 
to ensure protection from toxicants after mixing/dilution has removed 
any protection from inhibitors?

133 4.2.2 Release Water (Composite Samples) (pg. 129-132) – Water quality of samples submitted for DTA 
analysis

- Parameters compared to default WQO regardless of 
sample type (e.g. dissolved sample being compared to total 
WQO)

It may be preferable to nominate WQO for both Filtered and Total for 
each relevant parameter.

134 4.2.3 Dilution Water
135 4.2.4 Ecotoxicology Tests

 
18-491

 
File B

 
Page 17 of 137

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



# IAR Section Heading/Topic IAR review comment Proposed Solutions 
136 4.2.5 Results Reader can be confused/mislead by the DTA findings. 

Reader needs to understand why the dilution rates from 
the DTA are not all that is required to protect ecosystems in 
Copperfield River.

Clarify to the reader why diluting the 90/10% pit water by only 1.6 
Copperfield River is not actually sufficient to protect the Copperfield 
River (in the 1.6 dilution, most of the toxicity is still being cloaked by the 
high level of hardness in the mixture?)

Make the reader understand the relevance of the DTA and the 1.6 
dilution rate (i.e. 1.6 dilution will be immediately achieved, therefore 
the mixing zone wont be highly toxic?)

137 4.3 Assessment of Assimilative Capacity Throughout the document dilutions are presented as both 
ratios and percentages. A dilution ratio of 1:25 is equal of a 
4% dilution but is reported as 4.696 or 4.70%. 

Review document for accuracy and consistency of terminology.

138 4.3.1 Dilution Ratio and Constituents of Concern
139 4.3.2 Hardness Incorporation
140 4.3.3 Parameters with Limited Historic Data
141 4.3.4 Construction Phase Releases - Construction release assumes full mixing of the pits, 

however it is unclear how this mixing would occur 
operationally. 
- Assuming release of water during construction phase is to 
be from Wises pit, calculated maximum concentrations 
should be based on the ratio of water in Wises pit during 
the construction phase. IE: assumed volume of Wises pit is 
3GL (section 2.3.3.1); Stage 1 & 2 of construction requires 
dewatering of 7.58 GL from Eldridge to Wises pit (section 
4.5.6.9). Therefore, mixing of the two pits prior to 
discharge would closer 70% Eldridge to 30% Wises, rather 
than the 90% Eldridge and 10% Wises mixing used.

The proposed mixing for the construction dewatering should be 
properly defined and used in the risk assessment

142 4.3.5 Sensitivity Analysis for Operational Phase Releases This section erroneous refers to “assumptive capacity” 
rather than “assimilative capacity”.

Replace “assumptive” with “assimilative”. 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
143 4.3.6 Dilution Ratio for Adoption The last two dot points introduce a lot of new complex 

hydraulic/flow information to the reader and is confusing 
to follow.

This section describes the use of 67% of the receiving 
environments assimilative capacity during operational 
releases. During the wet season some assimilative capacity 
may be required to account for overtopping of the Kidston 
tailing dams and other inputs of runoff from the Kidston 
site. The assimilative capacity of the receiving environment 
used by the current development should be described in 
this section. 

Recommend either simplifying this information, or not introducing it 
until after the reader has been educated on the proposed release 
volumes and ratios (these items are introduced in Section 4.5.4)

This section should include an analysis of the assimilative capacity of the 
receiving environment already used by the current Kidston 
Development, including stormwater runoff and tailing dams 
overtopping during the wet season. 

144 Second dot point difficult to understand Please clarify 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
145 This IAR section attempts to address the issues relating to 

the cumulative impacts of the other nearby discharges by 
using 67% of the assimilative capacity for Total Manganese. 
Total Manganese is not the limiting contaminant based on 
minimum dilution required to meet local water quality 
objectives (WQOs) based on recent Eldridge Pit data (which 
contains the vast majority of water currently stored on the 
site). Dissolved zinc remains the contaminant of most 
concern for the largest volume of water stored on the site, 
even when corrected for predicted hardness at proposed 
discharge ratio 1:25 (Construction phase) but also for the 
operational phase discharge ratio (1:200). Table 39 of the 
draft IAR highlights that dissolved zinc rather than total 
manganese is the contaminant of most concern. It is 
unclear why total manganese has been selected as the 
contaminant of most concern, and then utilised in further 
modelling, discussion and justification.

Please note that many errors are noted in the W2 median background 
numbers presented in Table 63 of the IAR. The hardness modification of 
trigger values appears to have been undertaken using the maximum 
hardness ever recorded, and this does not reflect the current hardness 
on the Eldridge Pit profiling (and this approach is likely to underestimate 
the toxicity from discharges).  Given the overall lack of detailed impact 
assessment for the construction phase proposal, WS recommends that 
the IAR is revised. The IAR should present the resultant worse case and 
median instream concentrations of every contaminant of concern from 
the proposed discharge/s during construction phase proposed ratio 
(1:25) and an assessment of potential impacts from the resultant 
concentrations. The modelling, calculations and comparisons should be 
undertaken on worst case pit water quality (ever), worst case current pit 
water (from latest sampling round) and median scenarios for datasets 
(while median hardness and upstream water quality should be applied).  

An understanding of the spatial extent or mixing zone until dilution 
returns the concentrations of contaminants of concern to 95% species 
protection or other environmental value (EV) objectives needs to be 
presented (comparison for all relevant indicators against all WQOs and 
guidelines, including 95%, 90% and 80% species protection). These 
spatial impact extents need to be assessed alongside the identified 
spatial locations of EVs which have been identified within the IAR, 
REMPs (or are identified in the future) – for example the nature refuge 
3.3 km d/s, the Oaks homestead 11.3 km d/s and the Einsleigh Gorge 46 
km d/s (as well as any semi-permanent or permanent water holes 
downstream).  
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
146 Continued from above. The IAR doesn’t adequately identify all of the EVs nor include the 

Aquatic Conservation Assessment which assesses the Copperfield River 
as High. 
The Inland waters regional NRM Assessment 2015 also provides as 
assessment of the aquatic ecosystems that should be protected - 
http://plan.northerngulf.com.au/wp-content/uploads/2015/11/Inland-
Waters-Assessment-FINAL-.pdf

The magnitude and duration, of possible exceedances should also be 
clearly presented and should reflect a realistic and comprehensive 
understanding of the planned construction discharge quality, quantity 
and timing/s (i.e. recovery opportunities).  This is necessary to assess in 
terms of whether the proposal is acceptable based on the temporary 
nature of the proposed construction discharge.

147 4.4 Mixing Zone Modelling It is hard to tell whether this section relates to operation or 
construction or both. Is it proposed to use some sort of 
difuser for construction? The text reads as though it does.

This section should consider a range of construction 
releases based on the potential range of water quality and 
quantity that may be required to be released for 
construction. The construction mixing model should also 
take into the account the influence of the release location, 
if this is different to the release location for operational 
releases.

Are there potential impacts on Einasleigh Gorge due to 
release during construction phase (insufficient modelling)

Include mixing modelling for potential water releases required for 
construction, taking into account at least the predicted maximum water 
quantity and contamination levels. Take into account any difference in 
the release location for the construction release, if it is different from 
the operational release location.  

These impacts should be explored and appropriately assessed.

148 4.4.1 Model Limitations
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
149 4.4.1.1 Model Scenario Inputs and Assumptions How can this release rate be confirmed for construction?

Is the model for operations or construction?

150 4.4.1.2 Conceptual Diffuser Configurations Used The last paragraph on page 143 seems to indicate there 
may actually be more than 1 diffuser?

Suggest clarifying this for the reader. The modelling all seems to be 
based on a single diffuser structure. Is the reality that there will be 
multiple diffusers in different locations?

151 Last two dot points in section - more information needed to 
understand the impacts in order to condition 

152 4.4.1.3 CORMIX Scenarios The model assumes the diffuser will be in the centre of the 
channel. This can create a complex challenge when 
obtaining a waterway barrier works approval from Fisheries 
QLD.

Table 41 shows with each model the distance from the 
diffuser to the banks is a lot larger, leaving the reader 
unsure how a bank widens this much (banks are usually 
considered fixed structures)

Suggest obtaining Fisheries QLD's opinion on whether locating a 
structure in the centre of the channel will be acceptable. Centre channel 
is usually considered important for providing fish passage in low flow 
conditions, fisheries may be opposed to obstructing it, and may request 
the diffuser is located to the side. If this is the case, advise whether this 
impacts on the model, and re-run model if necessary.

It is assumed "distance to banks" actually refers to "distance to edge of 
water line"? Each model is based on larger and larger flow events, 
meaning the body of water in Copperfield River will be wider? If this is 
correct, clarify to the reader.

153 4.4.1.4 Scenario Results
154 4.5 Assessment of Sustainable Load
155 4.5.1 Mass Balance Modelling
156 4.5.1.1 Initial Project Water Balance Model Development
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
157 4.5.1.2 GoldSim Project Water Balance Model Key 

Assumptions and Input Data
Can be model be expanded to run past the Gorge? It the model is extended past the Gorge it may go some way to 

demonstrating that there are no water quality impacts past Einasleigh.

158 4.5.1.3 Simulation Method
159 4.5.2 Key Model Objectives
160 4.5.2.1 Additional IQQM Model Development
161 4.5.2.2 Model Limitations Ongoing refinement of the Project design and operational 

planning will further develop these rules and may not be 
consistent with the rules adopted for this assessment

How will we (regulators) know this and final results?

162 Concentrations (end of pipe (EOP) and receiving 
environment) are assumed to be fixed and therefore not 
subject to any temporal variation or variation with flow.

What is the likelihood of this occurring in reality?

163 4.5.2.3 Inputs and Assumptions
164 4.5.3 Modelled Scenarios
165 4.5.4 Operational Phase Estimated Releases and Post-

Release Flushes Operation
166 4.5.4.1 Scenario 1 - Annual Simulation Information repeated in 4.5.4
167 4.5.4.2 Scenario 2 – Life of Project Simulation
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
168 4.5.5 Mass Balance Results (Downstream Dilution) 

Operation
169 4.5.5.1 Scenario 1 - Annual Simulation In table 52 the concentration of manganese being released 

is stated ~0.09mg/L. It is uncertain where this figure is 
obtained from?

Up until this point in the document, all information has suggested 
manganese will be released at 3.6 mg/L. Recommend clarifying to the 
reader why 0.09mg/L is used in this model.

170 4.5.5.2 Scenario 2 – Life of Project Simulation This model also uses 0.09 mg/L for manganese. As per comment made in row above
171 4.5.6 Preliminary Construction Period Assessment Section 4.5.6 is not well structured and goes into too many 

subsections which cause the reader to become lost.

Section 4.5.6 does not educate the reader in regards to 
where releases will occur from. Given the excess water is 
within Eldridge Pit, the reader may assume construction 
releases would occur directly from Eldridge Pit?

It may work better to seperate into two different sections.
- Sections 4.5.6.1 to 4.5.6.5 seem to fit under a sub section of 
"construction release scenarios" (its here the reader learns why a 
certain scenario was favoured). 
- Section 4.5.6.6 to 4.5.6.9 seem to fit under a sub section of "chosen 
scenario modelling" (it is here the reader learns how the chosen 
scenario functions)

Clarify to the reader where construction releases will occur from. i.e. 
will they occur directly from Eldridge Pit (if so the composite pit analysis 
may no longer be relevant). Or will the construction water be released 
from the Wises Pit after the water has been pumped up from Eldridge 
Pit.

172 Second dot point of this section Does this mean there will be changes in SIS and TSFs? This would be 
useful to know as it could demonstrate that there will be an 
improvement of the quality of water entering the pits, which may 
support the argument that the water quality in the pits will improve 
over time.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
173 4.5.6.1 Modelled Construction and Dewatering Schedule Inadequate assessment of potential impacts from 

construction phase discharge scenario.
Modelling and impact assessment for the proposed construction phase 
discharges are inadequate. There is also a lack of clarity in terms of the 
source of water for discharge and the quantity proposed to be 
discharged during the construction phase. Where decisions are still 
being made in terms of the operational requirements, the IAR should 
clearly assess impacts for the most likely scenarios. WS would need to 
see the following aspects of the project comprehensively addressed and 
assessed:

1. Realistic water quality and quantity proposed for discharge during the 
construction phase. The IAR contains a lot of unnecessary details in 
relation to various pit blends. It is only necessary to investigate the 
median and worse case discharge impact from the pit water 
composition actually planned for discharge (during this phase). It is 
unclear why the 90% Eldridge: 10% Wises blend is the preferred blend 
for construction given the description of the planned discharge 
processes. Wises Pit current capacity is 10 GL (and 0.8 GL is estimated to 
be stored here currently), while Eldridge Pit is assumed to have a 
current storage volume of 28.5 GL. The construction phase discharge 
requirement is proposed as 1.5 GL (or 2.5 GLs). Is the plan that the 
remaining capacity of Wises Pit is filled before water is discharged 
during the construction phase, i.e. 9.2 GL of Eldridge Pit water is 
transferred to Wises Pit before any discharges for the construction 
phase occur. Or is there a suggestion that 100% Eldridge Pit water will 
be potentially pumped directly for discharge during the construction 
phase? Or is there a chance that a blend of pit waters similar to 1:1 may 
occur? If uncertainty remains as to the plan, then clearly distinct 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
174 Continued from above. 2. Details regarding the location and method of discharge (i.e. diffuser?)

3. Construction phase mixing studies and downstream impact 
assessment for construction phase (See Issue 2 for more detail)

4. The likely discharge durations, and spatial size of mixing zones for 
each contaminant of concern after the initial 1:25 dilution during the 
construction phase (see Issue 2 for more detail)

5. Proposed conditions for end of pipe and within the receiving 
environment for the construction phase, which should be proposed in 
terms of the modelling predictions and protections of the receiving 
environment.

175 4.5.6.2 Estimated Dewatering Volumes, Excess Water and 
Adopted
Pump Rates

176 4.5.6.3 Construction of Wises Upper Reservoir 
Embankment

Dot points in this section are difficult to understand. 
Yellow reference to staged Wises Pit construction. 

Please clarify 
Need more info on why this is done.

177 4.5.6.4 Construction Scenarios Assessed Construction release appears to rely (4 x 41 day events), 
this appears inconsistent with the modelled flow regimes.

 To demostrate feasbility of proposed construction dewatering scenario, 
please provide a figure or discussion of example scenarios in low, mean 
or high flow years detailing how the water will be removed at the 
appropriate dilution. Alternative dewatering options may need to be 
developed if a 'dry' year is encountered during the construction period. 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
178 4.5.6.5 Construction Period Modelling Results Still unclear at this point that construction releases are 

going from a different point to operations. Also that the 
water quality is different. 

The max daily limit for water licenece is cited in Section 
3.2.4 as 16 ML/day; in this section it is intended to release 
500ML?   Confirm that 1ML per day of pit water will be 
used for construction and dust supression. Additional 
details of this level of water usuage should be provided. 

Feasibiilty of releasing 500 ML / day from Copperfield dam  should be 
demostrated, and any associated ecological risk should be identified. 
(would result in a 25% drop in water volume in the dam over the 
proposed 9 day release period).

179 4.5.6.6 Estimated Construction Releases and Post-Release 
Flushes

At this point the reader thinks the chosen scenario has 
been determined (but it is not entirely clear). Then further 
modelling is undertaken to determine the mass balance, 
and how post flushes occur?

In the operation releases section, mixing zone modelling 
occured before this point. However no mixing zone 
modelling has occured for construction. This also adds to 
the readers confusion, making the reader question if they 
are yet looking at the chosen option.

It is also difficult to determine what the release trigger is 
for the chosen option.

As per comment for Section 4.5.6.

Also provide justification as to why mixing zone modelling has not 
occurred for construction releases.

This section suggests the release trigger is 400ML/day from Copperfield 
River. Table 57 suggests 500ML/day will be released from Copperfield 
River Dam. Clarify how both relate to each other? (i.e. do they have to 
occur together, a total of 900ML/day)?

180 The construction phase Post Release Flush Statistics (Table 
59) shows release to flush ratios approach 62% markedly 
higher than the operational phase.  This indicates that the 
construction phase when compared to the operational 
phase have an elevated risks of lower dilution remaining in 
sections of the stream.

Additional detail around the construction phase would provide an 
insight into the potential impacts of proposed releases in the 
construction phase and assist with the assessment of the proposal. 

Two initial thoughts that would help understand the proposed releases 
follow:
- In the impact assessment to date has there been an assessment of the 
probability of elevated contaminants remaining in sections of the 
stream after flow has ceased?
- If there has been any significant risk of the contaminants remaining in 
sections of the watercourse after the flow event, has there been any 
consideration of contingencies to dilute these sections of the stream?
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
181 4.5.6.7 Construction Phase Mass Balance (Downstream 

Dilution)
In table 60 the concentration of manganese being released 
is stated ~0.2mg/L. It is uncertain where this figure is 
obtained from?

The remainder of the report suggested manganese will be released at 
3.6 mg/L. Recommend clarifying to the reader why 0.2mg/L is used in 
this model.

182 4.5.6.8 Use of Asymmetrical Release Triggers The reader cannot determine what the 
consequence/meaning of the findings in 4.5.6.8 are? (are 
the findings useful and going to be adapted?)

(pg. 180) dot point 2 states 186 days, should this be 188 
days?

Clarify the meaning of these results for the reader

Review document for accuracy and consistency

183 4.5.6.9 Construction Phase Assessment Summary Difficult to determine the release trigger for the chosen 
option.

(pg. 181) - Dewatering will take place in two distinct phases 
– stages 1 and 2 which will transfer approximately 7.58 GL 
from Eldridge Pit into the Existing Wises Pit. How will water 
be pumped if nothing has been constructed yet?

(pg. 181) - Upon completion of the proposed Wises upper 
reservoir embankment the remaining volume of water will 
be transferred from Eldridge Pit to the fully constructed 
Wises upper reservoir  - how will water be pumped prior to 
completion of construction?
 - if water is somehow being pumped from Eldridge to 
Wises, will this not change the water quality of the pit (10% 
Wises and 90% Eldridge – but wises will have a significant 
amount of Eldridge water), as such altering the dilution 
ratios that will ensure WQO are met?

This section does not sufficiently demostrate that the 
required dewatering volume can be released to the 
Copperfield River during the construction period.    
Calculations provided throughout this section are 
inconsistent. - Table 62 (below) implies the project is 
proposing to release at a rate of 129.6ML per day when the 
trigger of 400 Ml/day is reached. However this would 
represent a ~ 1:4 dilution.

Extend Table 62 include 500ML/day from Copperfield River Dam is also 
a release trigger?

Provide information regarding the movement of pit water prior to pump 
construction

Clarify  if the dilution ratios in the document take into account 
additional water from Eldriidge

Provide more fully developed options for release of water during 
construction phase, given that releases resulting in exceedances of 
WQO in receivng environments may not be feasible. 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
184 Inconsistent information regarding WQO and impact on 

Einasleigh 
Figure 61 suggests P5 result for meeting WQOs at Einasleight. Is this 
consistent with the text here?

185 4.6 Predicted Concentrations in the Receiving 
Environment

While predicted concentrations have been presented, 
potential impacts of the release on aquatic environments 
has not be fully described. There is no discussion of the 
potential elevation of sulphates from current low receiving 
environment concentration or the potential impacts. 

186 4.6.1 Construction Phase Table 63 uses only the toxicant WQO for nitrate.

(pg. 183) 7 WQO are being exceeded, that is approx. 25% of 
WQO assuming use of 27 parameters outlined in Section 
3.5. The impacts of this are temporary and reversible (pg. 
183), is there proof to support this statement?

(pg. 183) – dot point 2 – should be 2.5% of possible 
releases during the construction phase would be made at a 
release ratio lower than 4.70% NOT 25% 
 - also refer to section 9.2 which does not exist

Data inconsistencies are present between Table 63 and 
Table 64.

An appropriate physico-chemical stressor WQO for nitrate needs to be 
applied as per comments above.

Provide information that there will be no cumulative effects of this 
release and that effects are in fact temporaty and reversible

Review document to ensure numbers are correctly reported and 
consistency throughout

- Provide the data source for “release water” listed in Table 63 & 64. 
Review for consistency between Table 63 and Table 64  (ie Hardness in 
“Release Water” listed as 1809.8 in Table 63 and 1270 in Table 64; the 
‘historical maximum’ in pits should not vary)
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
187 4.6.2 Operational Phase Table 64 uses only the toxicant WQO for nitrate.

(pg. 187) - Composite 2 which represents a mixture of 90% 
of Eldridge Pit water and 10% Wises Pit water sampled in 
June 2018. The second mixture shows the highest historical 
concentration of any parameter from the Eldridge Pit and 
the Wises Pit mixed together at a ratio of 9 to 1 
respectively

(pg. 187) "Nitrogen does not have many toxicological 
impacts on aquatic organisms; rather it is a nuisance 
nutrient that promotes algal growth." - This can still be a 
problem in aquatic environments if there is too much 
nitrogen in the system. 

An appropriate physico-chemical stressor WQO for nitrate needs to be 
applied as per comments above.

- 90% of Eldridge Pit water and 10% Wises Pit is the same as Eldridge Pit 
and the Wises Pit mixed together at a ratio of 9 to 1 – are they 
supposed to be? Review document to ensure accuracy and consistency. 

Please provide additional details to how excess nitrogen will not have a 
negative impact on the recieveing environment, will there be cumaltive 
impacst associated with this?

Review entire document to ensure numbers are correctly reported.

188 Impact - algal growth What are mitigation options?
189 4.7 Potential Hydrology Impacts
190 4.7.1 Discharge and Flow Duration
191 4.7.2 Flow Spells (pg. 195) - wet season is defined as Nov – Apr, Section 

4.10.1.4 states that all construction will be completed 
during the dry season. However Table 54 (pg.166) implies 
that construction will begin in Feb/Jan.

Review document for accuracy and consistency.

192 4.7.3 Conclusions
193 4.8 Potential Hydraulics and Fluvial Geomorphology 

Impacts
It is uncertain if the study/modelling is applicable to the 
near scale (i.e. immediately downstream of the diffuser).

The reader would assume the diffuser (like many structures in a 
waterway) may create turbulence and increase in velocity immediately 
downstream. Clarify whether this is the case, and whether in stream 
scour protection would be required.

194 4.8.1 Hydraulic Impacts of Releases Table 71 and 72 - useful to compare these results to wet 
season flow rates 

195 4.8.2 Fluvial Geomorphology Will regulators receive results of modelling when release 
point has been chosen?
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
196 4.9 Potential Hydrogeology Impacts Hydrogeology section is very light in detail. There does not 

appear to be consideration of whether contaminants 
released into Copperfield River can move into the alluvial 
groundwater.

The alluvial groundwater is likely recharged by the Copperfield River 
during flows (often referred to as a losing stream). Recommend 
assessing whether elevated contaminant levels (particularly during 
construction releases) can make their way into the alluvial groundwater.

197 4.1 Potential Aquatic Ecology Impacts
198 4.10.1 Water Discharges
199 4.10.1.1 Water quality This section draws no clear conclusion of the impact. Recommend splitting into 3 sections.

Firstly there is the assessment within the mixing zone. The DTA can only 
be used to conclude the release won't cause immediate toxicity in the 
mixing zone. (i.e. the toxicants are still there in elevated concentrations 
but being cloaked by hardness).

Secondly: by the end of the mixing zone, the cloaking hardness has been 
diluted away, but so have the toxicants. At these concentrations they 
are low enough to meet standard Water Quality Objectives and should 
be adequate to protect most species.

Thirdly: by the end of the mixing zone it needs to be recognised that 
some of the contaminants - while meeting WQO's will be significantly 
higher than the baseline/background receiving environment (i.e. 
sulphate, and likely nitrate being 2 such examples amongst others). 
There needs to be some recognition this will occur, and recognition if 
this may result in favourable conditions for species more tolerant of 
these parameters and detrimental conditions for those which have low 
tolerance
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
200 4.10.1.2 Hydrology This section does not adequately discuss impacts on fish 

passage
This section needs to address whether fish passage will be impeded by 
the diffuser structure in low flow conditions. The modelling assumes the 
diffuser is placed in the low flow channel and this is generally not 
accepted by Fisheries QLD as it inhibits the passage of fish in low flow 
conditions.

Fisheries QLD also tend to assess impacts on fish passage during flow 
conditions. Their intent is usually to ensure fish can move upstream 
along the edges of the channel. Fisheries should be consulted as to what 
the acceptable hydrological/velocity outcomes are expected during high 
flows and whether the proposed diffuser arrangement can meet these 
targets.

201 4.10.1.3 Erosion and sedimentation This section does not address the complexities which arise 
from the nature of a braided stream

This section needs to discuss whether this section of the Copperfield 
River has the potential to naturally shift/meander. Braided streams 
constantly shift in alignment and dimensions (low flow channels and 
banks move quickly over time).

Address whether this is a risk for the diffuser and if any natural shift 
could impede upon adequate mixing/dispersion. i.e. will the low flow 
channel and bed/banks need to be "locked in" via retaining structures, 
scour protection etc?

If there are no impacts to fish passageway please provide reasons
202 Further, photographic monitoring of the release point over 

time will document and monitor the rate of erosion and 
deposition occurring at and downstream of the release 
point.

And if erosion is caused by release? What are the options / mitigations 
strategies?

203 4.10.1.4 Development of the release point Riparian zone will be rehabilitated? To what standard?
204 4.11 Risk Assessment What about likelihood?

Insufficient identification of risks associated with proposed 
exceedance of WQO for several parameters during 
construction phase release. 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
205 4.12 Summary

While approval is sought for releases which are predicted 
to result in exceedances of water quality objects, potential 
impacts of these proposed exceedances have only been 
minimally discussed.

The summary will need to incorporate changes outlined above.

The document is lacking in its description of potential real impacts 
associated with proposed exceedances of WQO. 

206 5 Release Criteria and MonitoringCriteria and 
Monitoring 

207 5.1 Summary of Proposed Release Criteria Statement made that "real time monitoring in the receiving 
environment and the pits for key contaminants is not 
practical.", with no further explanation.

This section lacks end of pipe release limits. Such limits will 
likely be conditioned.

Firstly: Define what is meant by real time monitoring
Secondly : Need further discussion on why this is not practical, and why 
it would not be warranted. 

It is suggested that the last two sub points from this section are 
translated into release limits and placed into Table 79.

208 The minimum stream flow requirement and release volume 
should not be listed as a daily rate rather than 
instantaneous within the proposed conditions

In order that altering stream flow conditions can be rapidly responded 
to, an instantaneous stream flow condition and release flow condition 
should be utilised rather than a daily rate.

209 5.1.1 Indicative Approach to Releases Not enough provided to set final conditions
210 5.2 Monitoring Monitoring does not include sediment Some form of sediment monitoring should be included, particularly in 

locations where released sediment may settle and accumulate (possibly 
nearby bridge/culvert crossings etc)

211 6 References
212 7 Standard Limitations
213 Appendix A
214 Appendix B
215 Appendix C
216 Appendix D
217 Appendix E
218 Appendix F
219 Appendix G
220 Appendix H
221 Appendix I
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
1 General overall 

comments

2 General comment Throughout document Some highlights on text, references to be confirmed and 
'TBC' points identified throughout. 

Address errors/outstanding material in revised draft IAR.

3 Past compliance with EA conditions - link with 2.3.1 
below

Little/no detail on past compliance with EA conditions. Provide detail on historic compliance of the site with the EA provisions, 
particularly regarding tailings management and seepage. 

4 Document accessibility/navigability Difficult to navigate within the document Suggest an updated draft includes a hyperlinked table of contents to 
enable easier navigation.

5 Overall comments In general, the document presented is of a reasonable 
standard, although many methodological errors and 
inconsistencies within the document are noted.
Overall, based on the information provided, the proposal 
appears to be relatively high risk during the construction 
phase for discharges to Copperfield River, and the impact 
assessment is lacking necessary detail and clarification for 
this component of the IAR.

6 Some topics not yet covered - must consider whole 
K2H project as declared. 

As per preliminary feedback provided by OCG, some topics 
are not covered by the IAR

An updated draft IAR should describe the whole project and include (but 
not limited to) the consideration of:
- terrestrial ecology (including reference to any protected species (inc 
habitat values), riparian vegetation, possibility for groundwater 
dependence, The Oaks Nature Refuge 3.3km downstream from release, 
the Gorge).
- air quality, noise and amenity
- cultural heritage
- traffic and transport
- social impacts, socioeconomic benefits and costs, results of community 
engagement to date
- Native Title 
- waste managment
Where the above matters have been considered as part of another 
approval process, that material should be provided in an updated draft 
IAR.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
7 It is difficult to determine the key aspects of the project 

which the CG will need to condition.
Within the introduction or within an executive summary the key items 
need to be made obvious (with cross referencing where necessary). For 
instance:
- Median discharge frequency
- Median discharge volume
- Median discharge quality (including a sensitivity assessment. this is 
discussed further in the row below)
- Discharge trigger (i.e. minimum flow trigger in Copperfield River)
- Discharge location, diffuser dimensions, mixing zone location and 
dimensions

8 The sensitivity of the assessment needs to be made clear in 
the introduction/executive summary. i.e. the assessment is 
based on a composite sample, how well does this account 
for potential change?

Half of this information can be found at the end of Section 2.3.4. It 
seems to show the composite sample is conservative enough to account 
for historical results in both pits.  This should be cross referenced to or 
summarised in the intro/exec summary.

The other half of the information isn't available in the document. It 
needs to explain how high the key contaminants of concern in the pits 
can go until the WQO can no longer be achieved under this 
diffuser/release rate arrangement. These will likely form tolerance limits 
in the conditions.

9 The IAR discusses seepage from waste rock etc into 
Eldridge Pit, and seepage from the greater mine site into 
site W2 (TSF, Dam, Butchers Creek Dam and Managers 
Creek Dam?). These topics are discussed in sporadic 
locations, leaving the reader poorly informed of the 
situation. As a result it is difficult for the reader to be 
convinced that these interferences have all been accounted 
for in the assessment.

These seepages are important for the reader to understand in a simple 
manner. They are a source of interference in the assessment and may 
interfere with any conditions and compliance monitoring in the future. 
Recommend dedicating a section of the report to "mine drainage". 
Provide a simplistic (and possibly visual/diagram/mapped) 
understanding to the reader of these interferences. Also include any 
other possible intereferences (i.e. at one point in the IAR it is suggested 
that East Creek, which drains into the study area, might have historical 
contamination issues)
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
10 IAR does not report, assess or manage the quantity, timing 

and quality of discharges from the TSF under an 
Environmental Authority to discharge to the Copperfield 
River.

The IAR reports on discharges which have historically occurred to a 
different waterway (Charles Creek) and yet does not outline the 
recent/historical discharges which have occurred to Copperfield River 
via the Tailings Storage discharge location not far upstream of the new 
proposed discharge. A reliable cumulative assessment would investigate 
how these cumulative discharges may impact on the near-, mid- and far-
field receiving environments.

If impacts are unacceptable, the proposal should be revised and 
management/licensing options suggested to ensure that concurrent 
impacts from both discharges do not co-occur during the release 
influence period.  It is understood that an attempt of this has been 
made using background water quality at W2 (impacted site) within this 
IAR. While this is an important line of evidence, which is certainly a 
precautionary approach when assessing the operational discharges 
(which may co-occur with TSF discharges over a 50 year mine life); this 
approach is not supported as the main line of evidence to assess the 
construction phase discharges. This is because there is the option to 
potentially control construction phase discharges so as to not co-occur 
with TSF discharges, which may be recommended. The proposal as it 
currently stands, is to discharge at 1:25, and with this level of minimal 
dilution of pit water, there is no assimilative capacity for dissolved zinc, 
cadmium, total manganese, and potentially EC, and sulphate etc. 
Construction phase discharges should ideally not co-occur with TSF 
discharges. If this is confirmed, the median water quality data from WB 
should also be used in the assessment of construction based discharges 
and dilution studies, for comparison to the precautionary W2 approach.

11 Continued from above. Using W2 water quality as the assumed water quality for all catchment 
run-off in the Cormix model is likely to vastly underestimate the 
assimilative capacity available and potentially skew the contaminant of 
most concern based on W2 data applying to all catchment run-off, 
rather that the pit water quality itself. This would also have the impact 
of underestimating the dilution capacity within the Copperfield River 
stretches and creek inputs.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
12 Ensure that acronyms are all spelt out the first time they 

are used 
13 Inconsistent numbering Please check consistency of numbering - mostly inconsistency with 

volume numbers
14 Is the release (during construction) from combined pits or 

just Eldridge? all calculations should be based on maximum 
concentrations proposed to be released (currently based on 
a mixed scenario).

15 It is unclear whether discharges from the TSF and the pits 
will occur concurrently? If they are then may not be 
acceptable to use median values for certain calculations. 
Use of median vales is acceptable, but can not then state 
that this is the worst case scenario.

16 Generally, numbers included in tables contain errors, e.g. 
Table 16 "Comparison of WQOs" long term irrigation value 
for arsenic is 0.1mg/L not 0.5mg/L; EC should be 250 not 
500; beryllium aquatic ecosystem value is given in ug/L not 
mg/L as stated in the table; Aquatic ecosystem value for 
nitrate should be closer to 0.7mg/L rather than 7.2mg/L. 
Multiple calculations have been made from these errors, as 
such there are numeric errors made throughout the 
document

Recommended checking every table for errors and recalculating 
anything that was originally calculated with incorect numbers

17 1 Introduction 
18 1.1 Overview of the Project Ensure the whole K2H is discussed and then specifiy the 

project components subject to IAR assessment 
Project not just limited to water releases - however, need to make clear 
exactly which project components will be subject to approval and 
conditions under the SDPWOA.

19 1.2 Community and Stakeholder Consultation Last sentence refers to wider project What is the wider project? K2H, entire hub?

20 1.3 Assessment Approach Not enough provided to set final conditions
21 1.4 IAR Structure The document would benefit from an executive summary.

22 2 Activity Description
23 2.1 Project Description Eldridge Pit section 2.2.1 Quantify elevation portal is proposed to be in Eldridge pit
24 2.1.4 Timeframe for the Project Table 1: H2 2018 Table 1: Q2 2018?
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
25 2.2 Project Need, Justification and Alternatives 

Considered
Alternative assessment lacks discussions regarding land 
based disposal

Provide justification as to why land based disposal is not feasible during 
operation or construction

26 2.2.1 Project objectives 2.2.1.1 Job numbers - are there specific job numbers for 
K2H for construction and operation?

27 2.2.2 Design refinement and assessment of alternatives 27.5GL not mentioned earlier The information in this section should be mentioned earlier on 

28 2.3 Pit Water Quality
29 2.3.1 History of Pit Development The history isnt thorough enough to be convinced all 

potential contaminants have been identified and accounted 
for. 

Metamophic breccia is identified as a potential source of 
contaminant generating material if exposed to oxygen; 
location of this material is not identiifed.

The mineralogy records of the site will indicate all of the known or 
potential metal/metalloid contaminants. Also describe the refining 
processes which took place on the site, and whether those 
contaminants have potential to exist in the Elridge/Wises Pits. Describe 
how explosives were used, what these consisted of (i.e. ammonia 
nitrate + diesel). Is there potential for hydrocarbon contamination to 
exist as a result of all the explosives used?

Discuss whether the proposed construction and operations will expose 
potentially contaminant generating geologies. If it does please detail 
how it will be managed.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
30 It would be useful to have some water quality indicators 

(other than EC) and estimated volumes for the seepage 
from the waste rock dumps and seepage collection dams. 
Even just worst case scenario. Need to understand for 
ongoing pit water quality.

31 2.3.2 Pit Water Quality Assessment Table 5: Nitrate Water Quality Objective. Appears to be an 
error. 7mg/L looks to be too high

Clarify a WQO for nitrate. 0.7 mg/L is the toxicity WQO. 
Physico/Chemical stressor WQO will need to be adopted from either the 
appropriate default figure from an adjacent scheduled catchment, or 
site specific figure will need to be adopted. The 2 available background 
readings from Copperfield River are substantially different from each 
other and insufficient to establish a site specific target.

32 2.3.3 Representative Release Water Quality
33 2.3.3.1 Methods This section is quite hard to follow. The mixing of pore 

water in the tailings is particularly complex.

Methods of what?

This section describes the basis for calculating the ratio of 
Wises and Eldridge Pit water to be released into the 
Copperfield Dam as a controlled release.  However, the 
ratio described is only relevant to operational releases and 
it is unclear what ratio of pit water will be released during 
construction. 

Recommend clarifying and simplifying this information for the reader. 
Diagrams/pictures etc may be useful.

Clarify heading 

Include the methodology for calculating the ratio of Wises to Eldridge 
Pit water to be released during construction, based on the relative 
volumes of water from each pit to be mixed prior to the construction 
release. 

34 2.3.4 Comparison to Historical Water Quality Ranges in 
the Pits

35 2.4 Proposed Water Releases
36 2.4.1 Project Water Balance Please clarify 'water budget' means in this context 
37 2.4.2 Water Balance Metrics
38 2.5 Base Case – Estimated Water Excess and Deficit

39 2.6 Unmitigated Case – Estimated Uncontrolled 
Releases

The reader can be misled into interpreting this section is 
discussing a Type 2 uncontrolled releases. Is this section is 
actually meant to represent what would happen if Type 1 
controlled releases were not allowed?

Suggest making this obvious and clear to the reader
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
40 2.7 Project Water Balance Summary
41 2.8 Requirement for Water Releases
42 2.8.1 Construction Phase Water Release Objectives

43 2.8.2 Operational Phase Water Release Objectives
44 2.9 Proposed Water Release Approach The release point into the Copperfield river of each release 

type is not clearly identified. It is understood that the 
exaction location of releases may not be identified until 
future detail design is complete, however the IAR should 
include a constraints analysis and a discussion of the 
potential impacts of the most likely release locations, to 
allow the regulator to assess the likely impacts and 
appropriateness of releases from these locations. 

To demonstrate feasiblity, this section should describe how 
the construction and operational releases are proposed to 
occur (spillway/ pump etc)

Include a constraints analysis and indicative potential release points for 
each release type. Outline the advantages, disadvantages and potential 
impacts of each release location option.

 Please provide details of how dewatering release will be achieved prior 
to construction of the Wise Pit Dam/Spillway, and during operations (if 
these differ)

45 2.9.1 Release Event Type 1 - Controlled Discharges to 
Maintain Water Levels

This section states that: “during the construction phase as 
the pump turbines would not be available to raise the 
water level in the Wises upper reservoir to the spillway 
elevation preceding the event”. It is unclear if this means 
that construction phase releases will occur from the Wises 
dam? 

Given the substantial differences between operational and 
construction release, these should be split into two 
different sections.

Clarify the location of all release types, as requested  above.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
46 2.9.2 Release Event Type 2 – Pass-Through Discharge Releases from Eldridge lower reservoir mentioned

"rapidity of any potential mixing has not been estimated it 
is likely that the incident rainfall will remain at least 
partially separated from the higher density pit water during 
a pass through discharge event." 

IAR data shows homogeneity within the pits, no 
stratification, how long does it take for fresh and salt water 
to mix, if they propose that they need to detail that - has 
not included in further assessment

Please clarify how this would be achieved. 

If approval is sought relating to a pass through discharge, risk 
assessment and verification of assumptions should be undertaken.

47 During earlier discussions between proponent, consultants, 
regulator and WS, there has been no discussion about a 
regular overflow discharge (during rainfall events), which is 
based on the assumption of full stratification of rainfall and 
pit water before overtopping and yet this document 
proposes such with very limited assessment of potential 
impacts.

This type of discharge requires more assessment in terms of impacts, 
frequency, water quality, con-currency with other discharges, limits, 
conditions etc.

48 2.1 Unexpected Water Quality Changes The limits at which such a release would be required are 
not provided and such a release is not assessed. As a result 
it can not be conditioned or approved.

It may be necessary to release additional water from the 
Project over and above that gained through inflow of 
rainfall. What impacts will this have on the receiving 
environment?

Please provide details of possible impacts should this occur or remove 
this section from the report.

49 2.11 Replenishment of Freshwater Please clarify who the water allocation agreement is with 
(DNRME) and if necessary, more water is available

Include information in the IAR.

50 3 Baseline Receiving Environment
51 3.1 Overview
52 3.2 Copperfield River Catchment Overview
53 3.2.1 Climate
54 3.2.2 Geology and Soils The minerals, and subsequent metals/metalloids etc 

common in the site and surrounds cannot be determined 
from this section

Recommend discussing mineralogy or cross referencing where relevant
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
55 3.2.3 Land use Error regarding North and South in first paragraph.

"Cattle grazing occupies almost all land uses between the 
mine site and the Copperfield Dam to the north (isn't Dam 
south of site?) and extends to Einasleigh in the south (isn't 
this north of site?)."

Please review and update

56 3.2.4 Water users Controlled releases are made from the Cooperfield dam  in 
August to supplement the water hole in Einasleigh.

Will these releases have any impact on the project in terms of timing to 
release water from the reservoirs? Will environmental flow releases 
have cumulative impacts with the proposed construction and operations 
releases?

57 3.2.5 Historical releases
58 3.3 Environmental Values On going monitoring beyond Einasleigh to demonstrate this 

is a correct assumption? Before Copperfield River Gorge

59 3.3.1 Site Specific Environmental Values

60 3.3.1.1 Literature and Internet Review
61 3.3.1.2 Search of the Queensland Entitlements Database

62 3.3.1.3 Aerial Imagery Mapping Has there been consultation with homestead? Should note that Copperfield Dam also supplies water to homestead

63 3.3.2 Site Specific Environmental Values Applicable to 
the Release Regime

Table 15 (pg. 60) states that "The ephemeral nature of the 
Copperfield River catchment means that future use for 
aquaculture is highly unlikely" and section 3.4.2 states that 
"the WQOs for Aquaculture (specifically referring to 
commercial aquaculture operations) have not been 
incorporated into the assessment of the lowest WQO from 
all EVs". However, both Table 16 and section 3.5 include 
aquaculture values. 

If it is not relevant is should be removed from various tables and graphs 
and the tick in column two of table 15 should be altered to a cross.

64 3.3.3 Management Intent
65 3.4 Default Water Quality Objectives
66 3.4.1 Copperfield River Classification
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
67 3.4.2 Default Water Quality Objectives Nitrate WQO is incorrect.

Table 16, pg.. 65 - values in table need to be checked as per 
comment in Row 5 and 49

Given that WQO are applied to both Total and filtered 
concentrations later in the document, it may be preferable 
to nominate WQO for both Filtered and Total for each 
relevant parameter

Toxicity value for nitrate is 0.7mg/L
No scheduled default physico/chem stressor value for nitrate exists in 
Gulf Rivers. Either justify an appropriate default figure which can be 
taken from an adjacent scheduled catchment, or apply a site specific 
figure. The 2 widely varying nitrate values from Copperfield River are 
not sufficient to establish a site specific figure.

68 Nitrate needs to be assessed in relation to its potential for 
toxicity but also in relation to its potential impacts as a 
physical chemical stressor. In terms of toxicity, 95% species 
protection toxicity guideline is currently under review for 
Nitrate as N however, the draft number is nominated at 2.1 
mg/L at this stage. The current water quality in the Eldridge 
Pit (Nitrate approximately 5 mg/L) is not anticipated to 
elicit toxicity under either the 1:25 or 1:200 minimum 
dilution proposals for construction or operational phases, 
respectively.

Within the IAR, a Total Nitrogen (TN) WQO of 0.15 mg is 
incorrectly attributed to a toxicity based WQO from 
ANZECC 95% species protection. This may have been based 
on ANZECC risk measure which is used to assess the risk of 
a cyanobacteria bloom (see Case Study 1, page 3.3 28 of 
ANZECC 2000). This is used as a trigger in the ANZECC 
decision tree as well as an understanding of the important 
role which turbidity and stream flow have on risk of algae 
blooms.

It is recommended that a risk assessment of the potential risks of 
discharging Eldridge Pit water at 1:25 in terms the potential for algae 
blooms within the receiving environment is quantitatively assessed and 
presented as part of the IAR. Depending on the results of this risk 
assessment, the proposal may require revision. Based on the current 
water quality from Eldridge Pit, the resultant TN concentration may be 
approximately 0.27 mg/L, which triggers further investigation under 
ANZECC. As a minimum, receiving monitoring conditions for nutrients as 
well as Chlorophyll a may be needed within semi-permanent and 
permanent waterways downstream during this discharge type.

69 3.4.3 Sample Sites and Frequency
70 3.4.4 Water Quality Data Protocols (pg. 71) Pit samples dot point 2 total nickel was erroneously 

low, was this in both pits or just one? Which one?
Clarify where samples were taken from in relation to pits, i.e. samples in 
both pits or a sample from Eldridge, etc.

71 3.4.4.1 Data Requirements for Background Data
72 3.4.4.2 Water Quality Data Controls and Checks
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
73 3.4.4.3 Requirements for comparison with WQOs for 

Aquatic Ecosystems
74 3.5 Surface Water Quality and Site Specific WQOs TSF Dam Spillway

(pg. 74) total arsenic exceeds the default WQO, but does 
not specify which WQO

250ug/L for EC

"pH lies outside the default WQO range" - for what?

Does this enable an estimate of quality of water going into Copperfield 
River from TSF. Where is this spillway located/where does it run in to?

change sentence to include drinking water - health

EC is measured in uS/cm

pH default WQO for aquatic ecosystems

75 3.5.1 Hardness Modification Table 18 is missing units add in units. 
76 3.5.2 pH This section refers to Appendix B for values. However, 

when cross-references with Appendix B, values are 
different. For example this section states that WB has a 
median value of 7.66 but Appendix B reports the median 
value as 7.73 for WB. 

Please update IAR with consistent values.

77 3.5.3 Sulfate Please include generic name for Corella sp. as well.

78 3.5.4 Aluminium Increasing aluminium in receiving environment. Any idea of source of aluminium?

79 3.5.5 Cadmium
80 3.5.6 Chromium Details that LOR is <0.0001 mg/L Should this be <0.001 mg/L?
81 3.5.7 Copper Site WB sources of Copper - Is this due to local geology? Please state in IAR.

82 3.5.8 Manganese
83 3.5.9 Zinc
84 3.5.10 Iron
85 3.5.11 Nitrogen Clarify the WQO for nitrate As per comments made above in regard to nitrate
86 3.6 Comparison of Water Quality and Stream Flow

87 3.6.1 pH
88 3.6.2 Electrical Conductivity
89 3.6.3 Zinc
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
90 3.6.4 Other Parameters
91 3.7 Representative Water Quality Baseline Site (WB) …complex groundwater processes could be occurring that 

result in the transport of seepage to the Copperfield River 
in the vicinity of the WB monitoring site or further 
upstream.

Is this from existing activities e.g. TSF?

92 3.8 Hydrology
93 3.8.1 Development of Water Resource Model
94 3.8.2 Model Validation
95 3.8.3 Streamflow Assessment
96 3.9 Hydraulics and Fluvial Geomorphology
97 3.9.1 Stream Hydraulics
98 3.9.1.1 Model Development
99 3.9.1.2 Baseline Results
100 3.9.2 Fluvial Geomorphology
101 3.1 Hydrogeology This section is based on former studies. Some of the key 

details from these studies is not presented (i.e. where in 
relation to the project these boreholes were located etc).

Summarise, or reference to key information/assumptions in these 
studies

102 3.10.1 Regional Geology
103 3.10.2 Local Geology
104 3.10.3 Structural Geology
105 3.10.4 Hydrogeological Setting
106 3.10.5 Hydraulic Properties The location of bores are not identified. Include a map of bore locations relative to project site, proposed 

discharge point(s) and the river.
107 3.10.6 Groundwater Levels
108 3.10.7 Groundwater Flow Would like to know the location of semi-permanent 

waterholes found within the floodplain of the Copperfield 
River (especially if near release point). May be relevant for 
any groundwater interaction with surface water, and 
associated water quality impacts.
Section concludes with (based on 2001 AGE study): 
"it is considered that in the instance a hydraulic connection 
between the fault system and the river is present, there is 
potential for migration between the former mine area and 
the Copperfield River."

Please provided locations of semi-permanent waterholes within the 
floodplain of the Copperfield River, particularly near proposed release 
point(s). Provided assessment of any potential impact on these due to 
project water releases.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
109 No further conceptualisation was performed by AGE; 

however, it is considered that in the instance a hydraulic 
connection between the fault system and the river is 
present, there is potential for migration between the 
former mine area and the Copperfield River.

Is this of concern or not? Is there a hydraulic connection?

110 3.10.8 Recharge and Discharge
111 3.10.9 Groundwater Quality Bore BA06 and BA07 How do the suggested seepages recorded at the 2 bores affect water 

releases?
112 3.10.10 Registered Groundwater Bores
113 3.10.11 Groundwater Dependant Ecosystems It is possible the riparian vegetation/ecosystems which 

fringe the Copperfield River are dependant on 
groundwater?

Ephemeral surface water streams can often be referred to 
as "losing streams", as they tend to lose water to 
surrounding alluvial aquifers. This is as opposed to streams 
with long baseflow periods, which tend to gain water from 
surrounding alluvial aquifers. This means that any impacts 
to the water quality in an ephemeral surface water body, 
can make its way into the adjoining alluvial aquifer. As a 
result it can impact on ecosystems dependant on this 
groundwater. 

This section of the document needs to discuss if such a groundwater 
regime exists at this site and if the vegetation/ecosystems in the 
alluvium would be dependant on groundwater (i.e. are the regional 
ecosystems identified in Section 3.12.2 dependant on groundwater 
which may originate from the Copperfield River?).
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
114 3.11 Sediment Quality The median results from Figure 40 seem to suggest an 

increase in metal concentrations between WB and W1. 
Perhaps this suggests that metals are falling out and 
accumulating at W1. This may representative of what may 
happen when discharges occur from the Eldridge/Wises Pit 
(i.e. dissolved contaminants may flush downstream, 
sediment bound contaminants may fall out and 
accumulate?)

There is no further assessment of sediment within the remainder of the 
report. This needs to be addressed. During current stable weather 
conditions it is possible there are minimal suspended sediment 
concentrations within the water column. However, once the water it 
pumped and moved more frequently, and turbulent weather conditions 
are in play (when discharges are planned) there might be more 
suspended sediment in the water. The assessment needs to consider 
the potential for sediment releases and their potential fate in the 
Copperfield River.

115 3.12 Aquatic Ecology
116 3.12.1 Approach
117 3.12.2 Riparian Vegetation No linkage to groundwater

Sub dominant Of Concern RE identified along river banks 
(9.3.3.a). As per above general comment, no other 
dicussionon terrestrial ecology aside from RE identificaton.

refer to groundwater dependant ecosystems row above

updated draft IAR should include material on terrestrial ecology, 
including riparian veg, and the potential for groundwater dependance. 

118 Italise latin names of species.
No table number 

119 3.12.3 Aquatic Habitat Characteristics and Condition

120 3.12.4 Physico-chemical Water Quality Parameters
121 3.12.5 Macroinvertebrates
122 3.12.5.1 Historical Survey Results
123 3.12.5.2 Survey Results 2018
124 3.12.6 Fish Communities
125 3.12.7 Turtles
126 3.12.8 Macroinvertebrate Findings
127 3.13 Summary
128 4 Impact Assessment
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
129 4.1 Overview As a whole the Impact Assessment fails to identify what the 

impacts are which could result from the proposed activity if 
not controlled/managed appropriately.

This section needs to list out the consequences if things go wrong, i.e, 
releases could have potential to (including but not limited to):
- overload the Copperfield River with toxicants (metals/metalloids) 
rendering it acutely or chronically toxic to ecosystems and humans
- overload the Copperfield River with chemical stressors, causing it to 
become too salty, full of sulphate, or ridden with algae blooms (which 
can release toxins of their own)
- alter the hydrology (availability and flow) of water in the Copperfield 
River
- release contaminated sediments which may deposit and accumulate in 
some parts of the river
- release aquatic species/fish from the dam which may contain elevated 
concentrations of metals?

The above summarise the major limitation of the remainder of the IAR, 
it is all focused on dot point 1, and 3, with minimal/no consideration of 
the other points.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
130 (pg. 127) details that where WQOs were available for more 

than one EV, the highest value was applied. Should this be 
lowest? If required, please change "highest" to "lowest".

Due to differences in assessment methods, WQO 
exceedances in the receiving environment identified in 
Chapter 3 (existing environment) are inconsistent with 
those identified in chapter 4 (following a release). 
 Chapter 3 -- receiving environment (prior to release) 
exceedance of:
- dissolved aluminium, total arsenic, dissolved chromium, 
dissolved copper, total manganese, total iron and dissolved 
zinc 
o Chapter 4 – receiving environment (post releases) 
exceedance of:
-Section 4.3.6 identifies zinc and total manganese as the 
parameters of most concern. 
- Section 4.6.2 identifies WQO exceedance of total nitrogen 
(1:200 – Operational phase)
- Section 4.6.1 identifies WQO exceedance of dissolved 
cadmium, dissolved cobalt, dissolved zinc, total arsenic, 
total cobalt, total manganese and total nitrogen (1:25 – 
construction phase). 

                                                                                                             
Review entire document to ensure consistency of methodologies and to 
support development of conclusions. Releasing the construction water 
direct from Eldridge Pit should be idnetified as an option if this is 
feasbile (rather than mixing with poorer quality water in Wises Pit).

131 4.2 Release Water Toxicity Assessment
132 4.2.1 Overview It is quite difficult for the reader to understand the purpose 

of a DTA in the assessment
Recommend clarifying the purpose of the DTA to the reader. i.e. The 
DTA is used to assess if the mixture of toxicants + inhibitors (hardness 
etc) is toxic within the mixing zone? Water Quality Objectives are used 
to ensure protection from toxicants after mixing/dilution has removed 
any protection from inhibitors?

133 4.2.2 Release Water (Composite Samples) (pg. 129-132) – Water quality of samples submitted for DTA 
analysis

- Parameters compared to default WQO regardless of 
sample type (e.g. dissolved sample being compared to total 
WQO)

It may be preferable to nominate WQO for both Filtered and Total for 
each relevant parameter.

134 4.2.3 Dilution Water
135 4.2.4 Ecotoxicology Tests
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
136 4.2.5 Results Reader can be confused/mislead by the DTA findings. 

Reader needs to understand why the dilution rates from 
the DTA are not all that is required to protect ecosystems in 
Copperfield River.

Clarify to the reader why diluting the 90/10% pit water by only 1.6 
Copperfield River is not actually sufficient to protect the Copperfield 
River (in the 1.6 dilution, most of the toxicity is still being cloaked by the 
high level of hardness in the mixture?)

Make the reader understand the relevance of the DTA and the 1.6 
dilution rate (i.e. 1.6 dilution will be immediately achieved, therefore 
the mixing zone wont be highly toxic?)

137 4.3 Assessment of Assimilative Capacity Throughout the document dilutions are presented as both 
ratios and percentages. A dilution ratio of 1:25 is equal of a 
4% dilution but is reported as 4.696 or 4.70%. 

Review document for accuracy and consistency of terminology.

138 4.3.1 Dilution Ratio and Constituents of Concern
139 4.3.2 Hardness Incorporation
140 4.3.3 Parameters with Limited Historic Data
141 4.3.4 Construction Phase Releases - Construction release assumes full mixing of the pits, 

however it is unclear how this mixing would occur 
operationally. 
- Assuming release of water during construction phase is to 
be from Wises pit, calculated maximum concentrations 
should be based on the ratio of water in Wises pit during 
the construction phase. IE: assumed volume of Wises pit is 
3GL (section 2.3.3.1); Stage 1 & 2 of construction requires 
dewatering of 7.58 GL from Eldridge to Wises pit (section 
4.5.6.9). Therefore, mixing of the two pits prior to 
discharge would closer 70% Eldridge to 30% Wises, rather 
than the 90% Eldridge and 10% Wises mixing used.

The proposed mixing for the construction dewatering should be 
properly defined and used in the risk assessment

142 4.3.5 Sensitivity Analysis for Operational Phase Releases This section erroneous refers to “assumptive capacity” 
rather than “assimilative capacity”.

Replace “assumptive” with “assimilative”. 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
143 4.3.6 Dilution Ratio for Adoption The last two dot points introduce a lot of new complex 

hydraulic/flow information to the reader and is confusing 
to follow.

This section describes the use of 67% of the receiving 
environments assimilative capacity during operational 
releases. During the wet season some assimilative capacity 
may be required to account for overtopping of the Kidston 
tailing dams and other inputs of runoff from the Kidston 
site. The assimilative capacity of the receiving environment 
used by the current development should be described in 
this section. 

Recommend either simplifying this information, or not introducing it 
until after the reader has been educated on the proposed release 
volumes and ratios (these items are introduced in Section 4.5.4)

This section should include an analysis of the assimilative capacity of the 
receiving environment already used by the current Kidston 
Development, including stormwater runoff and tailing dams 
overtopping during the wet season. 

144 Second dot point difficult to understand Please clarify 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
145 This IAR section attempts to address the issues relating to 

the cumulative impacts of the other nearby discharges by 
using 67% of the assimilative capacity for Total Manganese. 
Total Manganese is not the limiting contaminant based on 
minimum dilution required to meet local water quality 
objectives (WQOs) based on recent Eldridge Pit data (which 
contains the vast majority of water currently stored on the 
site). Dissolved zinc remains the contaminant of most 
concern for the largest volume of water stored on the site, 
even when corrected for predicted hardness at proposed 
discharge ratio 1:25 (Construction phase) but also for the 
operational phase discharge ratio (1:200). Table 39 of the 
draft IAR highlights that dissolved zinc rather than total 
manganese is the contaminant of most concern. It is 
unclear why total manganese has been selected as the 
contaminant of most concern, and then utilised in further 
modelling, discussion and justification.

Please note that many errors are noted in the W2 median background 
numbers presented in Table 63 of the IAR. The hardness modification of 
trigger values appears to have been undertaken using the maximum 
hardness ever recorded, and this does not reflect the current hardness 
on the Eldridge Pit profiling (and this approach is likely to underestimate 
the toxicity from discharges).  Given the overall lack of detailed impact 
assessment for the construction phase proposal, WS recommends that 
the IAR is revised. The IAR should present the resultant worse case and 
median instream concentrations of every contaminant of concern from 
the proposed discharge/s during construction phase proposed ratio 
(1:25) and an assessment of potential impacts from the resultant 
concentrations. The modelling, calculations and comparisons should be 
undertaken on worst case pit water quality (ever), worst case current pit 
water (from latest sampling round) and median scenarios for datasets 
(while median hardness and upstream water quality should be applied).  

An understanding of the spatial extent or mixing zone until dilution 
returns the concentrations of contaminants of concern to 95% species 
protection or other environmental value (EV) objectives needs to be 
presented (comparison for all relevant indicators against all WQOs and 
guidelines, including 95%, 90% and 80% species protection, drinking 
water etc). These spatial impact extents need to be assessed alongside 
the identified spatial locations of EVs which have been identified within 
the IAR, REMPs (or are identified in the future) – for example the nature 
refuge 3.3 km d/s, the Oaks homestead 11.3 km d/s and the Einsleigh 
Gorge 46 km d/s (as well as any semi-permanent or permanent water 
holes downstream).  
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
146 Continued from above. The IAR doesn’t adequately identify all of the EVs nor include the 

Aquatic Conservation Assessment which assesses the Copperfield River 
as High. 
The Inland waters regional NRM Assessment 2015 also provides as 
assessment of the aquatic ecosystems that should be protected - 
http://plan.northerngulf.com.au/wp-content/uploads/2015/11/Inland-
Waters-Assessment-FINAL-.pdf

The magnitude and duration, of possible exceedances should also be 
clearly presented and should reflect a realistic and comprehensive 
understanding of the planned construction discharge quality, quantity 
and timing/s (i.e. recovery opportunities).  This is necessary to assess in 
terms of whether the proposal is acceptable based on the temporary 
nature of the proposed construction discharge.

147 4.4 Mixing Zone Modelling It is hard to tell whether this section relates to operation or 
construction or both. Is it proposed to use some sort of 
difuser for construction? The text reads as though it does.

This section should consider a range of construction 
releases based on the potential range of water quality and 
quantity that may be required to be released for 
construction. The construction mixing model should also 
take into the account the influence of the release location, 
if this is different to the release location for operational 
releases.

Are there potential impacts on Einasleigh Gorge due to 
release during construction phase (insufficient modelling)

Include mixing modelling for potential water releases required for 
construction, taking into account at least the predicted maximum water 
quantity and contamination levels. Take into account any difference in 
the release location for the construction release, if it is different from 
the operational release location.  

These impacts should be explored and appropriately assessed.

148 4.4.1 Model Limitations

 
18-491

 
File B

 
Page 54 of 137

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



# IAR Section Heading/Topic IAR review comment Proposed Solutions 
149 4.4.1.1 Model Scenario Inputs and Assumptions How can this release rate be confirmed for construction?

Is the model for operations or construction?

150 4.4.1.2 Conceptual Diffuser Configurations Used The last paragraph on page 143 seems to indicate there 
may actually be more than 1 diffuser?

Suggest clarifying this for the reader. The modelling all seems to be 
based on a single diffuser structure. Is the reality that there will be 
multiple diffusers in different locations?

151 Last two dot points in section - more information needed to 
understand the impacts in order to condition 

152 4.4.1.3 CORMIX Scenarios The model assumes the diffuser will be in the centre of the 
channel. This can create a complex challenge when 
obtaining a waterway barrier works approval from Fisheries 
QLD.

Table 41 shows with each model the distance from the 
diffuser to the banks is a lot larger, leaving the reader 
unsure how a bank widens this much (banks are usually 
considered fixed structures)

Suggest obtaining Fisheries QLD's opinion on whether locating a 
structure in the centre of the channel will be acceptable. Centre channel 
is usually considered important for providing fish passage in low flow 
conditions, fisheries may be opposed to obstructing it, and may request 
the diffuser is located to the side. If this is the case, advise whether this 
impacts on the model, and re-run model if necessary.

It is assumed "distance to banks" actually refers to "distance to edge of 
water line"? Each model is based on larger and larger flow events, 
meaning the body of water in Copperfield River will be wider? If this is 
correct, clarify to the reader.

153 4.4.1.4 Scenario Results
154 4.5 Assessment of Sustainable Load
155 4.5.1 Mass Balance Modelling
156 4.5.1.1 Initial Project Water Balance Model Development
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
157 4.5.1.2 GoldSim Project Water Balance Model Key 

Assumptions and Input Data
Can be model be expanded to run past the Gorge? It the model is extended past the Gorge it may go some way to 

demonstrating that there are no water quality impacts past Einasleigh.

158 4.5.1.3 Simulation Method
159 4.5.2 Key Model Objectives
160 4.5.2.1 Additional IQQM Model Development
161 4.5.2.2 Model Limitations Ongoing refinement of the Project design and operational 

planning will further develop these rules and may not be 
consistent with the rules adopted for this assessment

How will we (regulators) know this and final results?

162 Concentrations (end of pipe (EOP) and receiving 
environment) are assumed to be fixed and therefore not 
subject to any temporal variation or variation with flow.

What is the likelihood of this occurring in reality?

163 4.5.2.3 Inputs and Assumptions
164 4.5.3 Modelled Scenarios
165 4.5.4 Operational Phase Estimated Releases and Post-

Release Flushes Operation
166 4.5.4.1 Scenario 1 - Annual Simulation Information repeated in 4.5.4
167 4.5.4.2 Scenario 2 – Life of Project Simulation
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
168 4.5.5 Mass Balance Results (Downstream Dilution) 

Operation
169 4.5.5.1 Scenario 1 - Annual Simulation In table 52 the concentration of manganese being released 

is stated ~0.09mg/L. It is uncertain where this figure is 
obtained from?

Up until this point in the document, all information has suggested 
manganese will be released at 3.6 mg/L. Recommend clarifying to the 
reader why 0.09mg/L is used in this model.

170 4.5.5.2 Scenario 2 – Life of Project Simulation This model also uses 0.09 mg/L for manganese. As per comment made in row above
171 4.5.6 Preliminary Construction Period Assessment Section 4.5.6 is not well structured and goes into too many 

subsections which cause the reader to become lost.

Section 4.5.6 does not educate the reader in regards to 
where releases will occur from. Given the excess water is 
within Eldridge Pit, the reader may assume construction 
releases would occur directly from Eldridge Pit?

It may work better to seperate into two different sections.
- Sections 4.5.6.1 to 4.5.6.5 seem to fit under a sub section of 
"construction release scenarios" (its here the reader learns why a 
certain scenario was favoured). 
- Section 4.5.6.6 to 4.5.6.9 seem to fit under a sub section of "chosen 
scenario modelling" (it is here the reader learns how the chosen 
scenario functions)

Clarify to the reader where construction releases will occur from. i.e. 
will they occur directly from Eldridge Pit (if so the composite pit analysis 
may no longer be relevant). Or will the construction water be released 
from the Wises Pit after the water has been pumped up from Eldridge 
Pit.

172 Second dot point of this section Does this mean there will be changes in SIS and TSFs? This would be 
useful to know as it could demonstrate that there will be an 
improvement of the quality of water entering the pits, which may 
support the argument that the water quality in the pits will improve 
over time.
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
173 4.5.6.1 Modelled Construction and Dewatering Schedule Inadequate assessment of potential impacts from 

construction phase discharge scenario.
Modelling and impact assessment for the proposed construction phase 
discharges are inadequate. There is also a lack of clarity in terms of the 
source of water for discharge and the quantity proposed to be 
discharged during the construction phase. Where decisions are still 
being made in terms of the operational requirements, the IAR should 
clearly assess impacts for the most likely scenarios. WS would need to 
see the following aspects of the project comprehensively addressed and 
assessed:

1. Realistic water quality and quantity proposed for discharge during the 
construction phase. The IAR contains a lot of unnecessary details in 
relation to various pit blends. It is only necessary to investigate the 
median and worse case discharge impact from the pit water 
composition actually planned for discharge (during this phase). It is 
unclear why the 90% Eldridge: 10% Wises blend is the preferred blend 
for construction given the description of the planned discharge 
processes. Wises Pit current capacity is 10 GL (and 0.8 GL is estimated to 
be stored here currently), while Eldridge Pit is assumed to have a 
current storage volume of 28.5 GL. The construction phase discharge 
requirement is proposed as 1.5 GL (or 2.5 GLs). Is the plan that the 
remaining capacity of Wises Pit is filled before water is discharged 
during the construction phase, i.e. 9.2 GL of Eldridge Pit water is 
transferred to Wises Pit before any discharges for the construction 
phase occur. Or is there a suggestion that 100% Eldridge Pit water will 
be potentially pumped directly for discharge during the construction 
phase? Or is there a chance that a blend of pit waters similar to 1:1 may 
occur? If uncertainty remains as to the plan, then clearly distinct 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
174 Continued from above. 2. Details regarding the location and method of discharge (i.e. diffuser?)

3. Construction phase mixing studies and downstream impact 
assessment for construction phase (See Issue 2 for more detail)

4. The likely discharge durations, and spatial size of mixing zones for 
each contaminant of concern after the initial 1:25 dilution during the 
construction phase (see Issue 2 for more detail)

5. Proposed conditions for end of pipe and within the receiving 
environment for the construction phase, which should be proposed in 
terms of the modelling predictions and protections of the receiving 
environment.

175 4.5.6.2 Estimated Dewatering Volumes, Excess Water and 
Adopted
Pump Rates

176 4.5.6.3 Construction of Wises Upper Reservoir 
Embankment

Dot points in this section are difficult to understand. 
Yellow reference to staged Wises Pit construction. 

Please clarify 
Need more info on why this is done.

177 4.5.6.4 Construction Scenarios Assessed Construction release appears to rely (4 x 41 day events), 
this appears inconsistent with the modelled flow regimes.

 To demostrate feasbility of proposed construction dewatering scenario, 
please provide a figure or discussion of example scenarios in low, mean 
or high flow years detailing how the water will be removed at the 
appropriate dilution. Alternative dewatering options may need to be 
developed if a 'dry' year is encountered during the construction period. 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
178 4.5.6.5 Construction Period Modelling Results Still unclear at this point that construction releases are 

going from a different point to operations. Also that the 
water quality is different. 

The max daily limit for water licenece is cited in Section 
3.2.4 as 16 ML/day; in this section it is intended to release 
500ML?   Confirm that 1ML per day of pit water will be 
used for construction and dust supression. Additional 
details of this level of water usuage should be provided. 

Feasibiilty of releasing 500 ML / day from Copperfield dam  should be 
demostrated, and any associated ecological risk should be identified. 
(would result in a 25% drop in water volume in the dam over the 
proposed 9 day release period).

179 4.5.6.6 Estimated Construction Releases and Post-Release 
Flushes

At this point the reader thinks the chosen scenario has 
been determined (but it is not entirely clear). Then further 
modelling is undertaken to determine the mass balance, 
and how post flushes occur?

In the operation releases section, mixing zone modelling 
occured before this point. However no mixing zone 
modelling has occured for construction. This also adds to 
the readers confusion, making the reader question if they 
are yet looking at the chosen option.

It is also difficult to determine what the release trigger is 
for the chosen option.

As per comment for Section 4.5.6.

Also provide justification as to why mixing zone modelling has not 
occurred for construction releases.

This section suggests the release trigger is 400ML/day from Copperfield 
River. Table 57 suggests 500ML/day will be released from Copperfield 
River Dam. Clarify how both relate to each other? (i.e. do they have to 
occur together, a total of 900ML/day)?

180 The construction phase Post Release Flush Statistics (Table 
59) shows release to flush ratios approach 62% markedly 
higher than the operational phase.  This indicates that the 
construction phase when compared to the operational 
phase have an elevated risks of lower dilution remaining in 
sections of the stream.

Additional detail around the construction phase would provide an 
insight into the potential impacts of proposed releases in the 
construction phase and assist with the assessment of the proposal. 

Two initial thoughts that would help understand the proposed releases 
follow:
- In the impact assessment to date has there been an assessment of the 
probability of elevated contaminants remaining in sections of the 
stream after flow has ceased?
- If there has been any significant risk of the contaminants remaining in 
sections of the watercourse after the flow event, has there been any 
consideration of contingencies to dilute these sections of the stream?
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
181 4.5.6.7 Construction Phase Mass Balance (Downstream 

Dilution)
In table 60 the concentration of manganese being released 
is stated ~0.2mg/L. It is uncertain where this figure is 
obtained from?

The remainder of the report suggested manganese will be released at 
3.6 mg/L. Recommend clarifying to the reader why 0.2mg/L is used in 
this model.

182 4.5.6.8 Use of Asymmetrical Release Triggers The reader cannot determine what the 
consequence/meaning of the findings in 4.5.6.8 are? (are 
the findings useful and going to be adapted?)

(pg. 180) dot point 2 states 186 days, should this be 188 
days?

Clarify the meaning of these results for the reader

Review document for accuracy and consistency

183 4.5.6.9 Construction Phase Assessment Summary Difficult to determine the release trigger for the chosen 
option.

(pg. 181) - Dewatering will take place in two distinct phases 
– stages 1 and 2 which will transfer approximately 7.58 GL 
from Eldridge Pit into the Existing Wises Pit. How will water 
be pumped if nothing has been constructed yet?

(pg. 181) - Upon completion of the proposed Wises upper 
reservoir embankment the remaining volume of water will 
be transferred from Eldridge Pit to the fully constructed 
Wises upper reservoir  - how will water be pumped prior to 
completion of construction?
 - if water is somehow being pumped from Eldridge to 
Wises, will this not change the water quality of the pit (10% 
Wises and 90% Eldridge – but wises will have a significant 
amount of Eldridge water), as such altering the dilution 
ratios that will ensure WQO are met?

This section does not sufficiently demostrate that the 
required dewatering volume can be released to the 
Copperfield River during the construction period.    
Calculations provided throughout this section are 
inconsistent. - Table 62 (below) implies the project is 
proposing to release at a rate of 129.6ML per day when the 
trigger of 400 Ml/day is reached. However this would 
represent a ~ 1:4 dilution.

Extend Table 62 include 500ML/day from Copperfield River Dam is also 
a release trigger?

Provide information regarding the movement of pit water prior to pump 
construction

Clarify  if the dilution ratios in the document take into account 
additional water from Eldriidge

Provide more fully developed options for release of water during 
construction phase, given that releases resulting in exceedances of 
WQO in receivng environments may not be feasible. 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
184 Inconsistent information regarding WQO and impact on 

Einasleigh 
Figure 61 suggests P5 result for meeting WQOs at Einasleight. Is this 
consistent with the text here?

185 4.6 Predicted Concentrations in the Receiving 
Environment

While predicted concentrations have been presented, 
potential impacts of the release on aquatic environments 
has not be fully described. There is no discussion of the 
potential elevation of sulphates from current low receiving 
environment concentration or the potential impacts. 

186 4.6.1 Construction Phase Table 63 uses only the toxicant WQO for nitrate.

(pg. 183) 7 WQO are being exceeded, that is approx. 25% of 
WQO assuming use of 27 parameters outlined in Section 
3.5. The impacts of this are temporary and reversible (pg. 
183), is there proof to support this statement?

(pg. 183) – dot point 2 – should be 2.5% of possible 
releases during the construction phase would be made at a 
release ratio lower than 4.70% NOT 25% 
 - also refer to section 9.2 which does not exist

Data inconsistencies are present between Table 63 and 
Table 64.

An appropriate physico-chemical stressor WQO for nitrate needs to be 
applied as per comments above.

Provide information that there will be no cumulative effects of this 
release and that effects are in fact temporaty and reversible

Review document to ensure numbers are correctly reported and 
consistency throughout

- Provide the data source for “release water” listed in Table 63 & 64. 
Review for consistency between Table 63 and Table 64  (ie Hardness in 
“Release Water” listed as 1809.8 in Table 63 and 1270 in Table 64; the 
‘historical maximum’ in pits should not vary)
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
187 4.6.2 Operational Phase Table 64 uses only the toxicant WQO for nitrate.

(pg. 187) - Composite 2 which represents a mixture of 90% 
of Eldridge Pit water and 10% Wises Pit water sampled in 
June 2018. The second mixture shows the highest historical 
concentration of any parameter from the Eldridge Pit and 
the Wises Pit mixed together at a ratio of 9 to 1 
respectively

(pg. 187) "Nitrogen does not have many toxicological 
impacts on aquatic organisms; rather it is a nuisance 
nutrient that promotes algal growth." - This can still be a 
problem in aquatic environments if there is too much 
nitrogen in the system. 

An appropriate physico-chemical stressor WQO for nitrate needs to be 
applied as per comments above.

- 90% of Eldridge Pit water and 10% Wises Pit is the same as Eldridge Pit 
and the Wises Pit mixed together at a ratio of 9 to 1 – are they 
supposed to be? Review document to ensure accuracy and consistency. 

Please provide additional details to how excess nitrogen will not have a 
negative impact on the recieveing environment, will there be cumaltive 
impacst associated with this?

Review entire document to ensure numbers are correctly reported.

188 Impact - algal growth What are mitigation options?
189 4.7 Potential Hydrology Impacts
190 4.7.1 Discharge and Flow Duration
191 4.7.2 Flow Spells (pg. 195) - wet season is defined as Nov – Apr, Section 

4.10.1.4 states that all construction will be completed 
during the dry season. However Table 54 (pg.166) implies 
that construction will begin in Feb/Jan.

Review document for accuracy and consistency.

192 4.7.3 Conclusions
193 4.8 Potential Hydraulics and Fluvial Geomorphology 

Impacts
It is uncertain if the study/modelling is applicable to the 
near scale (i.e. immediately downstream of the diffuser).

The reader would assume the diffuser (like many structures in a 
waterway) may create turbulence and increase in velocity immediately 
downstream. Clarify whether this is the case, and whether in stream 
scour protection would be required.

194 4.8.1 Hydraulic Impacts of Releases Table 71 and 72 - useful to compare these results to wet 
season flow rates 

195 4.8.2 Fluvial Geomorphology Will regulators receive results of modelling when release 
point has been chosen?
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
196 4.9 Potential Hydrogeology Impacts Hydrogeology section is very light in detail. There does not 

appear to be consideration of whether contaminants 
released into Copperfield River can move into the alluvial 
groundwater.

The alluvial groundwater is likely recharged by the Copperfield River 
during flows (often referred to as a losing stream). Recommend 
assessing whether elevated contaminant levels (particularly during 
construction releases) can make their way into the alluvial groundwater.

197 4.1 Potential Aquatic Ecology Impacts
198 4.10.1 Water Discharges
199 4.10.1.1 Water quality This section draws no clear conclusion of the impact. Recommend splitting into 3 sections.

Firstly there is the assessment within the mixing zone. The DTA can only 
be used to conclude the release won't cause immediate toxicity in the 
mixing zone. (i.e. the toxicants are still there in elevated concentrations 
but being cloaked by hardness).

Secondly: by the end of the mixing zone, the cloaking hardness has been 
diluted away, but so have the toxicants. At these concentrations they 
are low enough to meet standard Water Quality Objectives and should 
be adequate to protect most species.

Thirdly: by the end of the mixing zone it needs to be recognised that 
some of the contaminants - while meeting WQO's will be significantly 
higher than the baseline/background receiving environment (i.e. 
sulphate, and likely nitrate being 2 such examples amongst others). 
There needs to be some recognition this will occur, and recognition if 
this may result in favourable conditions for species more tolerant of 
these parameters and detrimental conditions for those which have low 
tolerance
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
200 4.10.1.2 Hydrology This section does not adequately discuss impacts on fish 

passage
This section needs to address whether fish passage will be impeded by 
the diffuser structure in low flow conditions. The modelling assumes the 
diffuser is placed in the low flow channel and this is generally not 
accepted by Fisheries QLD as it inhibits the passage of fish in low flow 
conditions.

Fisheries QLD also tend to assess impacts on fish passage during flow 
conditions. Their intent is usually to ensure fish can move upstream 
along the edges of the channel. Fisheries should be consulted as to what 
the acceptable hydrological/velocity outcomes are expected during high 
flows and whether the proposed diffuser arrangement can meet these 
targets.

201 4.10.1.3 Erosion and sedimentation This section does not address the complexities which arise 
from the nature of a braided stream

This section needs to discuss whether this section of the Copperfield 
River has the potential to naturally shift/meander. Braided streams 
constantly shift in alignment and dimensions (low flow channels and 
banks move quickly over time).

Address whether this is a risk for the diffuser and if any natural shift 
could impede upon adequate mixing/dispersion. i.e. will the low flow 
channel and bed/banks need to be "locked in" via retaining structures, 
scour protection etc?

If there are no impacts to fish passageway please provide reasons
202 Further, photographic monitoring of the release point over 

time will document and monitor the rate of erosion and 
deposition occurring at and downstream of the release 
point.

And if erosion is caused by release? What are the options / mitigations 
strategies?

203 4.10.1.4 Development of the release point Riparian zone will be rehabilitated? To what standard?
204 4.11 Risk Assessment What about likelihood?

Insufficient identification of risks associated with proposed 
exceedance of WQO for several parameters during 
construction phase release. 

 

205 4.12 Summary

While approval is sought for releases which are predicted 
to result in exceedances of water quality objects, potential 
impacts of these proposed exceedances have only been 
minimally discussed.

The summary will need to incorporate changes outlined above.

The document is lacking in its description of potential real impacts 
associated with proposed exceedances of WQO. 
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# IAR Section Heading/Topic IAR review comment Proposed Solutions 
206 5 Release Criteria and MonitoringCriteria and 

Monitoring 
207 5.1 Summary of Proposed Release Criteria Statement made that "real time monitoring in the receiving 

environment and the pits for key contaminants is not 
practical.", with no further explanation.

This section lacks end of pipe release limits. Such limits will 
likely be conditioned.

Firstly: Define what is meant by real time monitoring
Secondly : Need further discussion on why this is not practical, and why 
it would not be warranted. 

It is suggested that the last two sub points from this section are 
translated into release limits and placed into Table 79.

208 The minimum stream flow requirement and release volume 
should not be listed as a daily rate rather than 
instantaneous within the proposed conditions

In order that altering stream flow conditions can be rapidly responded 
to, an instantaneous stream flow condition and release flow condition 
should be utilised rather than a daily rate.

209 5.1.1 Indicative Approach to Releases Not enough provided to set final conditions
210 5.2 Monitoring Monitoring does not include sediment Some form of sediment monitoring should be included, particularly in 

locations where released sediment may settle and accumulate (possibly 
nearby bridge/culvert crossings etc)

211 6 References
212 7 Standard Limitations
213 Appendix A
214 Appendix B
215 Appendix C
216 Appendix D
217 Appendix E
218 Appendix F
219 Appendix G
220 Appendix H
221 Appendix I
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Recommendation:

Issue:

Recommendation:

3. Issue:

Recommendation:

Issue:

Recommendation
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IAR Section Heading / Topic IAR Review Comment Recommendation 

Executive Summary Receiving Environment No evidence is provided to confirm that Middle Spring is not hydraulically connected to the groundwater regime of the 
proposed release area.

Provide evidence to support the assertion that the Middle Spring is not hydraulically connected to the 
proposed release area groundwater regime. If this evidence is not available, connection between Middle 
Spring and local groundwater should be assumed. 

Executive Summary Operational/Construction Releases This section should state the likely volume of water that would need to be released during construction and continued 
operations. 

State the volume of water that would be released during construction and continued operations.

Executive Summary Construction Releases Specific detail regarding the number of days per year over which releases may occur should be included, for example, 
the likely minimum and maximum number of release days.

At a minimum, include the minimum and maximum number of days over which water will be released 
during the construction period.

Executive Summary Hydraulics and Fluvial Geomorphology 
Impacts for Temporary Construction 
Releases

Visual inspections during construction releases are proposed to identify erosion and scouring at the release location. 
However, no information is provided to indicate what level of erosion of scour or erosion would be deemed 
unacceptable - noting that underwater scouring will not be visible. 
Furthermore, no mitigation measures are identified to limit the impacts of unacceptable levels of erosion and scouring - 
noting that once erosion or scour is identified it may be too late to intervene to ensure further erosion or scouring is 
limited or prevented. 

The IAR should describe: 
1) how unacceptable erosion or scouring will be defined
2) how underwater scouring would be identified
3) suitable mitigation measures that would be implemented to limit/prevent further scouring or erosion
4) whether water releases would cease or be slowed to limit the potential impacts of erosion or 
scouring.

4.1.1 Construction Phase HDPE liners may leak if damaged during or after installation. Suitable mitigation measures should be described that 
would minimise the likelihood of any damage and also limit potential environmental impacts should the HDPE liner be 
damaged and leak.

Include suitable mitigation measures to minimise the likelihood of damage to the HDPE liner and limit 
the potential impacts to environmental values should the HDPE liner be damaged and leak.

4.1.2 Release Infrastucture
Table 2 details that "releases will be from the Wises upper reservoir at the operational phase mixture of 9 parts Eldridge 
water to 1 part Wises". However,  Table 81 only details releases to the river from Eldridge pit.

Provide details/clarity around when releases during construction will occur from a mixed scenario, and 
how a 9:1 mixture would be achieved prior to commissioning.

4.1.2 Release Infrastructure This section does not describe the rationale for the location of the release infrastructure. This section should clearly describe why this release location was chosen. Describe how this location 
maximises the avoidance and mitigation of potential impacts to environmental values of the land and 
Copperfield River. 

4.2.2

Design Refinement and Assessment of 
Alternatives

Costs estimates for in-pit treatment or RO treatment and release have been undertaken on 17.5 and 12 gigalitres (GL), 
respectively (Table 4). Given the WQO risks identified in Chapter 7 from 1:25 discharge proposal, these costs should also 
be presented for the latest predicted construction volume (1.5 -2 GL). Queensland Water Quality Guidelines state there 
is a need to justify that achieving water quality objectives (based on ANZECC toxicity guidelines) is economically or 
technically unacceptable before relaxation of the objectives (QWQGs Section 5.3). 

Without a reliable assessment of the economics and feasibility of the various possible treatment options 
for the construction phase predicted volume (1.5 -2 GL) the temporary alteration (3 years) of water 
quality objectives to <80% species protection for 50 kms of the Copperfield cannot be thoroughly 
assessed.

4.2.2 Design Refinement and Assessment of 
Alternatives

Options for treatment or alternative disposal of the remaining 1.85 – 2.56GL of excess construction water are not 
proposed. 

This section should include a discussion of options for addressing the 2.56GL. Disposal to waters should 
only be considered after other all alternative re-use, recycling and treatment options have been utilised. 

4.7.2 Release Event Type 2 – Pass-Through 
Discharge

This section states that the "rapidity of any potential mixing has not been estimated as it is likely that the incident 
rainfall will remain at least partially separated from the higher density pit water during a pass through discharge event." 
Nonetheless, the quality of water to be released during a Type 2 release is not adequately described. A quantitative 
assessment of the impact of this type of release must be included in the IAR to allow for a full assessment of it's 
potential impact and acceptability.

Include a full and detailed description of the likely quality of water that would be released during a Type 
2 release.
Include a comprehensive detailed quantitative assessment of the likely impacts of this type of release on 
water quality and environmental values downstream of the release location.

4.7.2 Release Event Type 2 – Pass-Through 
Discharge

Type 2 pass-through discharges have not been assessed for causality, frequency, discharge volume or quality.
If approval is sought relating to a pass through discharge, a quantitaive assessment needs to be 
undertaken

5.6.3 Sulfate
Sulfate is considered ‘high risk’ given its historical exceedances of the default WQO for recreation. In risk assessment as  
“Hydrogeochemical modelling of the predicted water quality at the Gorge suggests, however, that mineral precipitation 
is not expected beyond that already associated with the (prerelease) Copperfield River.”

Mentioned twice in risk assessment (Table 107), but not further described. IAR needs to discuss why 
sulfate is considered high risk in deatil. 

6.1.1.2 Dilution Ratio for Adoption This section describes the use of up to 69% of the receiving environment's assimilative capacity during operational 
releases. It is expected that during the wet season some assimilative capacity may already be taken up by overtopping of 
the Kidston tailing dams and other inputs of runoff from the Kidston site. The assimilative capacity of the receiving 
environment used by the current development, excluding the proposed water releases, should be described in full in 
this section. The cumulative impact of all inputs (including the proposed construction and operational releases) from the 
project into the Copperfield River must also be more concisely discussed.

This section should include an comprehensive analysis of the assimilative capacity of the receiving 
environment already used by the current Kidston Development, including stormwater runoff and tailing 
dams overtopping during the wet season. It should also include a more detailed quantitative analysis of 
the potential cumulative impacts of all inputs from the site into the Copperfield River (including the 
proposed construction and operational releases).

IAR
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6.2

Water Quality Impact Assessment

The proposed risk assessment for operational phase-controlled discharges predicts that environmental values are 
unlikely to be adversely impacted by the modelled minimum 1:200 dilution. It is important to highlight that while the 
impacts assessment was undertaken using a 1:200 dilution design approach, for the purposes of regulation, the 
operational phase CG approval conditions will require end of pipe limits for the identified important physico-chemical 
indicators and toxicants, and conditioning around the minimum stream flow and discharge quantities (as well as 
monitoring frequencies defined). Maximum EOP limits for toxicants need to be derived from the assumptions around 
inputs used in the impact assessment predictions. Increasing the EOP limits well above the numbers used within 
modelling represents a higher risk prospect. 

6.2.1

Near Field Mixing Zone Assessment 
(CORMIX)

The near field mixing assessment has returned a result suggesting that the mixing zone where WQOs are not met will be 
mostly less than 135 m distance downstream (worst case 623 m, in 2% natural flow conditions), and at the minimum 
release flow trigger the mixing zone is estimated as 51 m distance downstream and a stream width 32 m. While the 
physical dimensions of the mixing zone based on minimum DTA dilutions has not been assessed specifically, this is 
anticipated to be a much smaller distance than based on WQOs.  However, the dilutions identified in both DTAs do not 
represent worse case given the water quality assessed was based on composite samples, rather than 100% Eldridge pit. 
The near field mixing assessment for the operational phase is acceptable. 

6.2.3 Assessment of Water Quality Impacts 
to Environmental Values

Parameters relevant to the aquatic ecosystem EV are below the WQO at all locations, with the exception of total 
nitrogen and dissolved zinc. 

The document needs to detail what the exceedance may cause – i.e. it currently does not 
discuss/explore the possibility of increased turbidity/residence time in the creek/Einasleigh Gorge etc. – 
for neither the construction phase or operations phase

Needs to discuss the potential increase in releases from rest of Kidston Mine Site in high rainfall events, 
which has historically resulting in WQO exceedances

6.2.4

Conclusions of Water Quality Impact 
Assessment

Approval conditions will need to ensure that operational and construction discharge conditions are mutually exclusive 
and do not co-occur, given that no section of the IAR has assessed the potential for concurrent discharges. In addition, 
regulatory receiving environment triggers are most likely required, rather than simply being part of a non-specific REMP 
condition. Triggers and sampling location should reflect modelling output predictions.

6.2.4 Conclusion of Water Quality Impact 
Assessment

The second dot point in this section describes mixing within 625m as "rapid". The department does not agree with is 
statement - mixing over this distance should not be described as rapid. 

Reword the description of mixing within 625m as "rapid mixing".

6.2.4 Conclusion of Water Quality Impact 
Assessment

An estimated 625m mixing zone is larger than most approved mine water release mixing zones. Additional measures 
should be examined to reduce the length of the mixing zone.

Describe additional measures to reduce the release mixing zone.

7.2.1.2 Construction Stages and Model 
Objective Functions While this section indicates that a release of waters would not be required until Construction Phase 3 (188 days), any 

proposed construction release should be optimised to take advantage of high river flow scenarios across the three year 
construction phase. 

Please provide clarity on the proposed duration of the construction releases (i.e. first and last date of 
pontential release, integrated with the construction schedule) 

7.3 Water Quality Impact Assessment Scouring near the temporary outfall is noted. However, the area over which scouring may occur is not adequately 
described. There is no description of potential impacts to flora and fauna values within the area that may experience 
scouring. No assessment is provided of potential indirect impacts on downstream environmental values from increased 
sedimentation and turbidity from  scouring.

Describe the area that may experience scouring including any potential direct and indirect impacts to 
flora and fauna values. 

7.3.1

Near Field Mixing Zone Assessment

Construction phase discharges of toxic wastewater proposed via pontoon mounted submersible pumps and HDPE pipes 
is proposed for a significant yet undefined duration of time (>1.5 years?).  Water Sciences does not support a large 
toxicity mixing zone where it is not consistent with the Australian Water Quality Guidelines and has the potential to 
cause environmental harm. In such cases, a diffuser to promote near-field mixing of the release would normally be 
required to minimise impacts. No dispersion assessment (CORMIX) is presented in the IAR for the construction discharge 
proposal (Chapter 7.2 Preliminary Construction Phase Assessment, Section 7.3.1 Near Field Mixing Zone Assessment). 

Further consideration and modelling of mixing zones for the proposed construction discharges via the 
“temporary outfall structure” and via the “diffuser” is required as part of the IAR. Refer to page 13 of the 
Technical guideline: Wastewater release to Queensland waters for further guidance 
(https://environment.des.qld.gov.au/assets/documents/regulation/pr-gl-wastewater-to-waters.pdf). 
Define the physical dimensions of the initial mixing zone where relevant WQOs and DTA thresholds are 
reached (see further comments in relation to appropriate safety factors and considerations for the 
application of DTA data) via 1) the “temporary outfall structure” and 2) the “diffuser” (for construction 
phase proposal). 

 
18-491

 
File B

 
Page 114 of 137

Pub
lish

ed
 on

 D
ES D

isc
los

ure
 Lo

g 

RTI A
ct 

20
09



7.3.2
Far Field Assessment of Sustainable 
Load (Mass Balance)

An incomplete impact assessment is presented for the mid-field locations within the Copperfield River. Limited detail is 
presented regarding the anticipated concentrations of toxicants and duration of likely exposures within the identified 
semi-permanent pools downstream of the proposed wastewater discharge.

 If the majority of release opportunities within the construction phases are utilised in succession (over a 
wet season for example), what are the predictions regarding aquatic ecosystem impacts within these 
important refugia.

7.3.4 Assessment of Water Quality Impacts 
to Environmental Values

The concentrations represented by the mass balance will only be present whilst the release is occurring. However, the 
section does not provide examples of how long the system takes to returns to < WQOs, how long the water takes to 
move from Kidston to Einasleigh, etc. 

The IAR needs to detail, how long the system takes to returns to < WQOs in scenarios where they are 
being exceeded for large periods downstream, how long the water takes to move from Kidston to 
Einasleigh (i.e. days/weeks), how long will elevated concentrations be present at that location; and the 
proportion of days per year where there is ‘unimpacted’ water present in the system, compared to 
release impacted days.

7.3.4

Assessment of Water Quality Impacts 
to Environmental Values

Many indicators are predicted to exceed WQOs up to and over 50 km downstream from proposed construction release.  
The impact assessment has also assessed the anticipated resultant water quality against less stringent toxicity guidelines 
due the temporary nature of this discharge (80% species protection). Again, exceedances are modelled to occur 
downstream up to 50 km. If this is correct, this places this application within a high-risk category in terms of potential 
aquatic ecosystem and drinking water impacts. Wastewater discharge assessments typically attempt to achieve relevant 
WQOs within 300m (or 3 stream widths if less) rather than 50 km (page 14 of Technical guideline: Wastewater release to 
Queensland waters). 

7.3.4 Assessment of Water Quality Impact to 
Environmental Values

Construction releases are predicted to exceed the available assimilative capacity of the receiving environment 
(Copperfield River) and would result in an exceedance of WQO up to 48km downstream of the release location.
Given the severity of the potential impacts of the construction releases, the impact assessment for construction releases 
is inadequate. The IAR should fully describe and assess the potential impacts of any releases on environmental values, 
including aquatic flora and fauna values. The impact assessment should be significantly expanded. For example, the 
impact assessment must describe in detail whether the proposed project is predicted to result in localised impacts to 
aquatic flora and fauna, how recolonization of potential impacted areas might occur and how long this recolonization 
may take. This is particularly importantance given the presence of macroinvertebrate communities sensitive to change 
in the Copperfield River.

The IAR should provide a comprehensive and detailed quantitative assessment of the project's potential 
impacts on environmental values. 

7.3.4 Assessment of Water Quality Impact to 
Environmental Values

The information provided in Table 92 is not sufficient to support the statement that impacts from construction releases 
will be transitory and reversible. For example, an exceedance of the WQO for 95% species protection 48km downstream 
of the release for up to 41 days per year for three years has the potential to significantly impact environmental values - 
yet potential impacts are discussed in a cursory manner in the IAR. 

Further evidence, including a detailed impact assessment based on reasoned discussion shouldshould be 
provided to support the assertion that potential impacts of construction releases will be transitory and 
reversible.

7.3.4 Assessment of Water Quality Impact to 
Environmental Values

Post-release flushing from the Copperfield Dam is proposed to aid in the dilution of releases from the project site. 
However, a quantitative assessment of the impact of this flushing on water quality is not provided in the IAR. If post-
release flushing from the Copperfield Dam is proposed as an acceptable mitigation measure to reduce the risk and 
severity of impacts of the project, an additional quantitative assessment should be included in the IAR to support claims 
regarding the effectiveness of this proposed mitigation measure. 

The IAR should include a quantitative assessment of the impacts of post-release flushing on water quality 
to support the implementation of this measure to improve water quality after a water release.

7.3.4 Assessment of Water Quality Impact to 
Environmental Values

The impact assessment does not include a risk matrix assessing the likelihood and severity of potential impacts arising 
from the proposed operational and construction water releases. The risk matrix should detail how proposed mitigation 
measures would reduce the likelihood or severity of impacts of the proposed project.

Include a risk matrix assessing the likelihood and severity of potential impacts of the proposed project, 
including the likely effectiveness of mitigation measures in reducing the likelihood or severity of impacts. 

7.3.4 Assessment of Water Quality Impact to 
Environmental Values

Based on worst case maximum values during the later stages of construction - WQO for drinking water are predicted to 
be exceeded at downstream locations at which water may be used for drinking. Given the potential for impacts to 
human heath, the precautionary approach must be applied so that no water from the Copperfield River is consumed, 
and potable water provided, at any stage during operations and construction when WQO for drinking water may be 
exceeded.

Revise this IAR section to clarify that no river water will be used for potable uses at any stage during 
operations and construction when WQO for drinking water may be exceeded.
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7.3.4 Assessment of Water Quality Impact to 
Environmental Values

Water quality should be monitored at the Oaks homestead to validate modelling results and confirm that water quality 
objectives for potable water are achieved before potable usage of water at this location recommences following a 
release. 

Include the monitoring of water quality at the Oaks homestead and triggers for the cessation and 
recommencement of the use of water from the Copperfield River for potable uses at this location. 
Provide details on how the proponent would communicate with the Oaks homestead to ensure river 
water is not in used during releases when WQO for drinking water may be exceeded. 
It is recommended that Queensland Health be consulted regarding the appropriateness of this WQO 
exceedance and any proposed mitigation measure(s).

7.3.4 Assessment of Water Quality Impact to 
Environmental Values

Mitigation measures are not proposed to improve the quality and quantity of pit water prior to release - despite the 
exceedance of WQO during construction releases.

Describe and fully assess suitable mitigation measures to limit WQO exceedances during construction 
releases, including mitigation measures to improve the quality and reduce the quantity of pit water prior 
to any release.

7.3.5 Conclusion of Water Quality Impact 
Assessment

The assumption that the river will not be used for recreation in high flow conditions is not an acceptable measure to 
avoid the impacts of the exceedance of recreation WQO for Manganese. 

Explore and fully describe suitable additional mitigation measures to further limit the exceedance of 
WQO.

7.5.1 Water Quality The sensitivity of macroinvertebrates downstream from the release location is stated in this section, including the 
"adoption and application of appropriate release management strategies" to reduce the level of residual risk to aquatic 
downstream aquatic values. These potential management strategies and mitigation measures not detailed in the IAR, 
nor is their potential efficacy adequately assessed. Monitoring outlined in Table 5 of the REMP is not of a sufficient 
frequency to enable the effective management of water releases to limit impacts to flora and fauna values. 

The IAR should provide detailed management and mitigation measures to further reduce the risk of 
construction water release impacts to aquatic flora and fauna values. The IAR should adequately assess 
and provide evidence of the likely efficacy of any proposed mitigation measures.

7.3.5

Conclusions of Water Quality Impact 
Assessment

Justification regarding proceeding with 1:25 approach are based on the:
1)  DTA biological effects data, and;
2)  Temporary nature of the construction phase discharges (3 years) for the proposal being satisfactory in terms of 
adverse impacts.
The water quality of the DTA Composite 2 is a better quality than observed from historical sampling.  The following table 
presents a comparison between the DTA sample and  statistical information in terms of historical water quality from 
Eldridge Pit:

Constituent concentration in composite sample submitted for DTA 2
90% Eldridge:10% Wises Corresponding closest percentile from Eldridge Pit historical data in Appendix B (maximum 
recorded)
Dissolved Zinc (1.09 mg/L) 80th percentile  (max 1.75 mg/L)
Dissolved Cadmium (0.0221 mg/L) 75th percentile (max 0.0321 mg/L)
Dissolved Cobalt (0.004 mg/L) 20th percentile (max 0.029 mg/L)
Electrical Conductivity (3210 μS/cm)) 75th percentile (max 4790 mg/L)
Sulphate (1720 mg/L) 25th percentile (max 2500 mg/L)

The above table presents a selection of certain relevant indicators, and is not a comprehensive comparison. It does 
highlight, however, that the water quality tested for biological impacts (using DTA) was generally better quality than 
historical worse-case findings.  What is clear from much of the information presented in the construction IAR is firstly, 
that the 1:25 discharge proposal represents a high risk to downstream environmental values and secondly, that water 
quality in the proposed discharge will change over time and is not static.

If the DTA is proposed to be used as the primary justification of low risk, then the end of pipe limit 
maximums will need to be set according to the water quality measured within the DTA composite (and 
adjusted by agreed safety factors for hardness modification and to lowest NOEC (x 10)). The hardness in 
the lowest DTA dilution is still very high and predictions regarding the toxicity ameliorating effects at this 
range may be less predictable.  

According to the ANZECC guidelines where mixture toxicity is observed, the next step in the assessment 
is toxicity identification and evaluation (TIE) techniques, which assist in identifying the main toxicants of 
concern for that particular mixture (see page 3.4-16 ANZECC). This could be considered further although 
is time consuming. The DTA did not actually investigate a dilution factor relevant to the proposed 
discharge dilution (lowest in the DTA is 6.25%, while the discharge proposal is 4%). This presents more 
uncertainty with the DTA and a discussion should be presented about whether application of a safety 
factor on top of the lowest NOEC may be appropriate, i.e. build in a safety factor to lowest NOEC (x 10).

Further discussion is required in the IAR regarding the anticipated long term impacts to aquatic 
ecosystems from potential toxicity experienced intermittently over three years (as per the IAR states). 
The life-cycles of relevant species should be outlined and three years of possible population impacts 
discussed, including how this timeframe may negatively influence the possibilities of recovery. Three 
years is a relatively long duration for impacts without further assessment, especially given species 
lifecycles may range from 2 years or significantly less.

Where a pre-approval risk assessment highlights a potential for high risk from discharges, there is the 
possibility that post-approval DTAs can be conditioned and utilised for compliance/ongoing risk 
assessment and feedback into tiered approval conditions. This would involve a suitable frequency and 
sampling locations for DTA samples collected directly from receiving water during the influence of 
discharges and should relate back to the dilutions allowed as part of the approval and original 
assessment.

A more detailed assessment of the proposal in relation to the potential for algae blooms should be 
provided. The proponents mention that there is no evidence of algae growth within Eldridge Pit to date, 
despite nitrate levels of 5 mg/L. The toxicity assessment revealed that 100% Eldridge water was non-
toxic within an algae test, i.e.  it did not inhibit growth. Hence an assessment is required regarding other 
important factors downstream including turbidity and settling which may inhibit or promote algal 
growth.
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7.5.1 Water Quality The IAR suggests macroinvertebrate communities as an ideal biological indicator for the future project REMP. However, 
no detail is provided as to how macroinvertebrate sensitivities would be used to monitorpotential impacts of the 
proposed project, or how the proposed project may be modified if impacts to macroinvertebrates are detected. Note - 
frequent monitoring would be require to ensure any impacts are detected and can be responded to within a timeframe 
likely to limit those impacts. 

The IAR should detail how macroinvertebrate monitoring would be undertaken to enable project 
modification in response to the detection of impacts on macroinvertebrates. The proponent should 
consider increasing the frequency of sampling of flora and fauna values to allow modification of releases 
in response to any monitoring results.

7.5.2 Hydrology Noting that changes in hydrology and increased flows and water permanency may suit some species, it is also likely to 
negatively impacts other species. This should be assessed the IAR.

The IAR should detail and discuss which species are likely to benefit or suffer under a regime with 
increased water flow rates and increased water permanency.

7.5.3 Erosion and Sedimentation This section does not adequately decribe the impact/potential impact regarding the accumulation of contaminants in 
sediment.

The IAR needs to further assess the actual/potential impacts that accumulation of sediment will have on 
the receiving envrionment that provides scietific justifcation that these impacts are 'low'.  

9.1

Summary of Proposed Release Criteria 

Release conditions should include contaminant end of pipe triggers and limits for the relevant parameters, in addition to 
conditions regarding flow triggers and minimum dilutions. The impact assessment has been undertaken on the basis of 
assessing the risk of 1:25 or 1:200 assuming water quality from historical information (and based on the site water 
balance predictions of what will be required in terms of discharges). Licensing processes utilise information from the 
impact assessment to then consider the appropriate conditions, EOP and within the receiving environment. Assumptions 
cannot be reliably made to assert that water quality within the pit will not alter (or deteriorate) over the operation 
lifetime. This is especially important, given the likely increased ingress of groundwater once the current water levels in 
Eldridge Pit are dropped. There is also an identified potential for oxidisation of the sulphides and liberation of cadmium, 
zinc, copper and arsenic from pit walls.

If the maximum release rate is proposed to be adjusted on real time data from upstream gauge, then the 
minimum flow triggers should also be managed on a real time or short term basis (i.e. cubic 
metres/second, rather than ML/Day). Any request to use variable release ratios (volumes) based on real 
time dilution factor with the receiving water flows presents additional complications in regards to the 
onsite management and compliance assessment. A discussion of how the onsite management would be 
designed to enable rapid alterations of discharge volumes to fluctuating natural stream flows should be 
detailed within the IAR.

Some early attempts to develop an EOP limits appear to have been presented for dissolved zinc for 
operational discharges, but nothing has been presented for the construction phase limits. If modelling 
has assessed EOP maximum of 1.58-1.75 for dissolved zinc then this will more closely reflect the EOP 
limit, which should then be applied. Doubling the end of pipe limit would require impact assessments 
and modelling using the requested limit, and this has not been undertaken.  

The release ratio during the construction phase of 4.2% listed in Table 108 does not equate to 25:1. The 
release ratio should read 4%. This error needs to be corrected throughout the documents.

9.2 Monitoring Increased water quality and aquatic ecosystem health risks from construction phase proposal would require, if 
approved, a more comprehensive and responsive monitoring regime. Within the “Overview of Receiving Environment 
Monitoring Program” Table 109, the upstream and downstream water quality monitoring frequency during releases 
stipulates a sample is to be taken within the first 24 hours, and then every three days thereafter until one week after 
the release ceases. Given that Type 1 discharges will not occur at flows less than 400 ML/day, an estimate of how long 
the minimum flow (plus discharge volume for construction phase 16 ML/day) would take to reach the last downstream 
monitoring site EG1 is necessary. The proposed monitoring timing/frequency should capture sampling for declining 
water quality and impacts in relation to the predicted timing of impacts.

By ceasing monitoring after 1 week of the discharge ceasing, as is currently proposed, the water quality at the sensitive 
Einasleigh gorge (and semi-permanent waterholes Pond 4, Pond 5 and W3) will not be assessed in the weeks following a 
release. The limited assessment of potential receiving environment impacts during construction phase discharges is not 
supported, given the high-risk of WQO exceedances, and possibility of evapo-concentration. 

The approval will need to nominate the relevant indicators, conditions and monitoring points/frequency. 
Currently this information sits within the REMP document. 

The nominated site DS1 is listed as immediately downstream of the mixing zone, however, no 
clarification of which mixing zone is relevant for this site location has been presented. Further 
downstream, monitoring is also required with the semi-permanent waterholes Pond 4, Pond 5, and W3 
during the construction phase.

Appendix B

Water Quality Statistics Table  

Appendix B appears to exclude the information more recently obtained from depth profiling within the Eldridge Pit. 
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Appendix G DTA - June 2018 

The most diluted wastewater Rainbow fish embryo hatching assessment (for both DTA 1and DTA 2) shows a trend 
(although not statistically significant) of more toxicity and much higher variability than less diluted tests.  The possible 
influence of hardness within the DTA dilutions is lacking from the IAR. A written discussion and explanation from Ecotox 
Pty Ltd in regards to the possibility of a multiple phase dose response should be included in the IAR. The possibility of 
higher toxicity in more dilute mixtures should be addressed given the well-established influence of water hardness on 
toxicity. Can the results of the DTA be relied upon to assure that no acute and/or chronic toxicity impacts are posed by 
the proposal (over a 3 year period of repeated event-based discharges)?

Draft REMP 
1.0 Aims and objectives Note - An objective of the REMP is also to outline mitigation and measurement measures that would be implemented to 

further limit potential impacts of the water releases, as suggested in section 7.5.1. 
The IAR should include potential mitigation and management measures that may be implemented in 
response to monitoring undertaken as part of the REMP to limit impacts of water releases. It should 
include triggers for the implementation of each mitigation measure.  

4.1 Figure 3, Water monitoring location 
map

Figure 3 is not included in the draft REMP. Include Figure 3 to clarify proposed water quality monitoring locations.

4.4.2 Assessment Method The methodology for assessing aquatic flora and fauna communities is not provided. Detail the methodology for assessing aquatic flora and fauna communities.

6.0 Reporting The placeholder in this section indicates that reporting will be completed "as per conditions of EA." Note - the proposed 
project will not have an EA as it is not an environmentally relevant activity requiring an EA.

Clearly state here and in other sections of the IAR that no EA approval would be issued for the proposed 
project as the activity is not an ERA. 
Any approval conditions would sit as imposed conditions in the Coordinator-General's Evaluation Report 
for the proposed project. Compliance with any imposed conditions would be the responsibility of the 
Office of the Coordinator-General.
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