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Mr Richard Taylor 
Chief Executive Officer 
Terramin Australia Limited and Terramin Exploration Pty Ltd 
Unit 7, 202-208 Glen Osmond Road 
FULLARTON SA 5063 

Dear Mr Taylor, 

REQUEST FOR RESPONSE DOCUMENT FOR MINERAL LEASE APPLICATION OVER 
MINERAL CLAIM (MC) 4473 AND MISCELLANEOUS PURPOSES LICENCE 
APPLICATION FOR THE BIRD IN HAND GOLD PROJECT 

I am pleased to advise that the assessment of your applications is progressing and the 
statutory public consultation stage has been completed. 

As per Sections 35A and 53 of the Mining Act 1971, the Mineral Lease and Miscellaneous 
Purposes Licence applications submitted by Terramin underwent a period of statutory public 
consultation. The Mining Proposal and Management Plan (MP) submitted with your 
applications were publically advertised on 11 July 2019 with submissions invited for the period 
ending on 20 September 2019. Requests from the public for extensions to this date were 
received and for the purposes of Section 35A and 53 of the Mining Act 1971 it was determined 
reasonable to extend the period until 4 November 2019. Your application was also circulated 
to relevant government departments, the landholders and the local council with an invitation 
for comment. 

In total 254 public submissions were received, and full copies of these submissions (excluding 
confidential information and personal details where requested) are enclosed electronically on 
a USB drive. In addition a number of matters were raised by government departments, these 
matters are detailed in Attachment 1. 

The Department for Energy and Mining (DEM) seeks further information from Terramin on the 
relevant matters raised by the public during the consultation period as well as matters raised 
by the SA Government. 

OEM acknowledges the significant body of work undertaken by Terramin in the preparation of 
the MP. The matters raised by the SA Government represent points of clarification and/or 
additional information required to enable a comprehensive assessment of your applications. 
The potential for the Bird in Hand Gold Project to impact on groundwater and groundwater 
users is a key matter of Governments requests for additional clarification or information. 

The groundwater studies, modelling and strategies provided in the MP have been subject to 
comprehensive review from SA Government technical officers and through the public 
consultation process. The groundwater studies, modelling and strategies include some 
assumptions that have resulted in uncertainty in the model predictions and outputs. The 
technical groundwater matters that Government have raised are broadly related to clarification 
of these assumptions and further assessment to reduce uncertainty. 
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The matters raised (including those in addition to groundwater) should be reviewed holistically 
using an integrated approach and not addressed individually in isolation. It is likely that some 
matters raised by the SA Government should be addressed first as the response to these may 
have implications for addressing subsequent matters. 

I request that Terramin review the public submissions and the government matters, and 
prepare a thorough Response Document accordingly. 

Guidance and a template for preparing a response to the public submissions is provided in 
Attachment 2. Your Response Document will directly contribute to the SA Government 
assessment of your applications. It is required prior to DEM making final recommendations on 
whether to grant or refuse the applications, and what conditions are appropriate if the 
lease/licence is to be granted. DEM reserves the right to request further information as 
required during the assessment process. 

In accordance with Section 35(2) and 53(3) of the Mining Act 1971, I require that Terramin 
provide a written formal response as soon as practicable within 12 months of the date of this 
letter. Please be aware that the Response Document you provide will be made available to 
the public on the DEM website. 

If you would like to discuss the content of this letter, or if you require a longer time to prepare 
your Response Document, please contact Paul Thompson, Senior Mining Assessment 
Officer. 

Yours sincerely 

Andrew Querzoli 
DEPUTY DIRECTOR MINING ASSESSMENT 
DELEGATE OF THE DIRECTOR OF MINES 

Enclosed: Electronic copy of Public Submissions on USB drive 

Attachment 1: Government Matters Raised and Request for Additional Information 
Attachment 2: Guidance for Responding to Public Submissions 

Page 2 of 76 
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Attachment 1 – Government Matters Raised and Request for Additional Information 
 
During the statutory consultation period the Bird in Hand Mining Proposal and Management Plan (MP) was circulated to a number of government 
departments that were deemed relevant based on the information provided. A consolidated list of the matters raised by the SA Government are 
presented in the tables below. The tables also outlines what Terramin must provide to respond to these matters. These matters represent points 
of clarification and/or additional information required to enable a comprehensive assessment of the MP, prior to final consideration by the SA 
Government. The following information is required in accordance with Section 35(2) and 53(3) of the Mining Act 1971.  
 
Table 1: Matters Raised and Request for Additional Information on the Bird in Hand Gold Mining Proposal for MC 4473 
 
# Topic Mining 

Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

1.  Community 
Engagement  
 

Appendix C1 App C1 
Page 7 

The Ministerial Determination for the Bird in Hand Gold 
Project (available on DEM’s website) requires that the 
applicant’s Community Engagement Plan (CEP) include a 
plan for engagement on the response to public 
submissions received during the statutory consultation for 
the mining lease application.  
 
On page 7 of the CEP (Appendix C1 of the MP) it states 
that the applicant’s approach to engagement on Public 
Submissions is to inform and involve. Specific detailed 
plans for this engagement with the community in 
response to the public submissions should now be set out 
in the CEP. 
 
DEM recognises community engagement plans are 
dynamic documents that must be reviewed in light of new 
information or changed circumstances. DEM expects the 
recent bushfire events in the local Woodside community 
will trigger a review by Terramin of its CEP to ensure any 
update of the plan does not place additional burden on 
community members impacted by these events. 
 
 
 
 

Provide in the Response Document 
Terramin’s plan for engaging with 
community in preparation of the Response 
Document. 
 
In regards to engagement on the Response 
Document, the plan must comply with 
relevant elements of Section 5.1 of the 
Ministerial Determination. 
 
Based on the CEP, provide a summary of 
the results of the consultation in relation to 
the Response Document. The summary 
must comply with the relevant requirements 
of Section 5.2 of the Ministerial 
Determination. 
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# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

Groundwater Quantity (Matters 2-38) 
2.  Groundwater 

model 
Appendix H1 
 

Table F4 & 
Page 685 

The steady-state simulation period of the model does not 
include groundwater extraction (Appendix H1 Table F4) 
and the text states ‘pumping for irrigation causes 
seasonal fluctuations, but no long term decline’ (Appendix 
H1 page 685), which suggests the system is currently in 
dynamic equilibrium. If the groundwater system is in 
steady state with groundwater extraction, then it may be 
appropriate to include it in the model or scenarios. 
 
The statement that ‘pumping for irrigation causes 
seasonal fluctuations, but no long term decline’ needs to 
be clearly demonstrated in the model results, as early-
time transient results are strongly influenced by initial 
conditions. This could be verified by running the steady-
state simulation with and without groundwater extraction, 
followed by a transient warm-up period which includes 
seasonal groundwater extraction: the warm-up period 
hydrographs should show seasonal fluctuations but no 
long-term trends.  
 
How groundwater extraction is modelled may have 
implications for recharge and hydraulic conductivity.  
 

a) Provide additional information to verify, 
‘pumping for irrigation causes seasonal 
fluctuations, but no long term decline’. 

 
Review and respond to the issues raised 
and consider the following: 
b) Running the steady-state simulation with 

and without groundwater extraction, 
followed by a transient warm-up period 
which includes seasonal groundwater 
extraction: the warm-up period 
hydrographs should show seasonal 
fluctuations but no long-term trends; 
and/or 

c) Including groundwater extraction in the 
model. 

 

3.  Groundwater 
model 

Section 5.1  
 
Appendix F of 
Appendix H1 
 

n/a 
 
Note: 
Appendix 
F has no 
page 
numbers 

The steady-state modelling provides a basis for 
establishing model boundary conditions and estimating 
parameters such as hydraulic conductivity through 
calibration. It also provides initial conditions for 
subsequent transient modelling (e.g. transient calibration 
and predictive modelling including mining). 
 
If the steady state part of the model is not accurate this 
would affect the two transient states and the predictive 
part of the modelling i.e. water management strategies 

a) Determine the sensitivity of the model to 
recharge rates. Cover a range of 
recharge rates in the study area, with 
assumptions and references 
documented; and  

b) Include recharge in the uncertainty 
analysis (see Matter #6 requirement for 
uncertainty analysis). 
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# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

are all based on inflows derived from the steady state 
model.  

Table F4 shows that groundwater recharge is estimated 
as 475 ML/yr from rainfall recharge, compared with the 
550 ML/yr of groundwater use described in section 4.2.2 
of Appendix H1. Furthermore, a groundwater survey 
undertaken prior to the area being prescribed by DEW in 
2002 indicated that groundwater abstraction was in the 
order of 1,200 ML/yr (Appendix H1, page 96).  The model 
estimated recharge from rainfall appears to be less than 
the estimated groundwater use in a fully allocated area. In 
addition, the estimated use is less than 60% of the 
extraction limit, 940 ML/yr.   

In the Western Mount Lofty Ranges Water Allocation Plan 
2013 (WMLR WAP), the underground water resource 
capacity for Inverbrackie Creek Adelaidean underground 
water management zone was determined as 1532 ML/yr 
(Table 5.4, WMLR WAP), more than three times that of 
the recharge value used in the model. In addition, the 
area of the Inverbrackie Creek Adelaidean underground 
water management zone appears to be smaller than that 
of the model. The inconsistency between the recharge 
value used in the model and the estimated groundwater 
use creates uncertainty which needs to be considered in 
more detail.  

 
4.  Groundwater 

model 
Appendix H1 
 
Section 4.6.1 
 
 

118 In addition to comment #2 above, groundwater recharge 
was calculated in Appendix H1, Section 4.6.1 using the 
chloride mass balance method (CMB). 
 
Key assumptions for using CMB include, chloride not 
entering the aquifer from a source other than rainfall, and 

a) Document and discuss the range of 
recharge rates and methods of 
measurement/estimation and their likely 
reliability; 
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# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

that the chloride in the groundwater is in steady-state. 
Figure 43 of Appendix H1 indicates that sampling for 
CMB included many sites in the lower catchment and 
near surface watercourses in the upper catchment. It is 
uncertain if these sites yielded accurate results as likely 
upward groundwater movement in the lower catchment 
and surface water recharge in the upper catchment could 
influence chloride measurements. 
 
Sufficient evidence has not been provided to demonstrate 
that the chloride in groundwater is in steady-state which is 
a key assumption for CMB, including (but not limited to), 
discussion around the current and past land use. 
 
The report referenced by the applicant (Zulfic et.al. 2002, 
page 30, Table 13) adopts 75mm/year or 10% of average 
rainfall as recharge. The recharge value adopted in the 
groundwater model differs from what is presented by 
Zulfic which creates uncertainty.   
 

b) Discuss the likelihood and implications of 
using the CMB method on the resulting 
water balance for the catchment; 

c) Provide evidence to support the use of 
only the CMB method for the estimation 
of recharge to the groundwater model; 

d) If evidence justifying the use of CMB 
only cannot be provided, propose and 
use an alternative method for 
determining a reasonable estimate of 
recharge; and 

e) Include recharge in the uncertainty 
assessment (see Matter #6 requirement 
for uncertainty analysis).  

 
  

5.  Groundwater 
model 

Section 6.2 
 
Appendix F of 
Appendix H1 
 

127  The MP states that the first objective of the groundwater 
model is to simulate pre-mining groundwater elevations 
and seasonal fluctuations due to recharge and 
groundwater abstraction, to ensure the model can 
replicate the current groundwater flow regime. 
 
Predicted drawdown appears to intersect the general 
head boundary (GHB) in the southern margin of the 
model in Figures F 30a and b of Appendix F of Appendix 
H1 (for scenarios without mitigation and some of the 70% 
grout with no MAR scenarios). As drawdown propagates 
to the GHB, it is artificially constrained. The assumptions 
that have led to the predicated drawdown intersecting the 
GHB create uncertainty for the results of the no mitigation 
and 70% grout with no MAR scenarios. 
 

a) Evaluate and report on the influence of 
perimeter boundaries during transient 
modelling by checking flow rates across 
the GHB at different times; 

b) Discuss why the assumptions around 
GHB are appropriate to predict inflows in 
the model; 

c) Provide a justification why the GHB cells 
were used in the southern and parts of 
the eastern model boundaries; 

d) Consider replacing the GHB cells used 
in the model with less constraining 
boundary conditions or extending the 
model boundaries especially along the 
eastern and south-eastern boundaries. 
Provide a response detailing the results 
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# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

Scenarios that evaluate potential groundwater impacts on 
receptors and the effectiveness of grout and MAR 
management strategies take their input (inflow to the 
mine) from the original no mitigation, no MAR scenarios 
for which drawdown propagates to the GHB.  
 
 
  

of the consideration and any actions 
taken; 

e) Given that scenarios that evaluate 
potential groundwater impacts on 
receptors and the effectiveness of grout 
and MAR management strategies take 
their input (inflow to the mine) from the 
original no mitigation, no MAR scenarios, 
comment on any resultant uncertainty. 
Investigate alternative solutions to 
ensure the model appropriately 
replicates the current groundwater flow 
regime; and 

f) Discuss the model limitations that apply 
to any solutions presented and why 
these limitations are appropriate. 

 
6.  Groundwater 

model 
Section 6.5  
 
Appendix H1 

133 No formal uncertainty analysis has been provided.  
 
Guiding Principle 7.1 of the National Water Commission’s 
Australian Groundwater Modelling Guidelines (Barnett et 
al., 2012) is that modelling results should include 
estimates of uncertainty. Guiding Principle 7.5 suggests 
that linear methods should be used where appropriate, as 
they are less computationally intensive than other 
methods such as stochastic/nonlinear uncertainty 
methods (e.g. Monte Carlo approaches). Matters # 1 to 
#4 introduced considerable uncertainty into the 
groundwater model and therefore a comprehensive 
uncertainty analysis is required. Since the guidelines 
were published, access to high performance computing 
has greatly improved, and there are now readily-available 
tools for stochastic uncertainty quantification. 
 
The proposed works are at a site of geological complexity 
where there are numerous unknowns and a potential for 

Provide a formal qualitative and quantitative 
uncertainty analysis (stochastic/nonlinear). 
 
In preparation of your response, it is 
recommended that the following guidance 
documents prepared by the Independent 
Expert Scientific Committee be consulted: 
http://www.iesc.environment.gov.au/publicati
ons/information-guidelines-explanatory-note-
uncertainty-analysis 
 

http://www.iesc.environment.gov.au/publications/information-guidelines-explanatory-note-uncertainty-analysis
http://www.iesc.environment.gov.au/publications/information-guidelines-explanatory-note-uncertainty-analysis
http://www.iesc.environment.gov.au/publications/information-guidelines-explanatory-note-uncertainty-analysis
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# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

impacts to neighbouring water users. As such, a thorough 
analysis of the model’s predictive uncertainty is required. 
The will provide a range of possible impacts, and clarify 
whether proposed mitigation methods will fully address 
potential risks. 
 

7.  Groundwater 
model  

Appendix F of 
Appendix H1 

n/a Section 9.2 Sensitivity/uncertainty analysis, recharge, 
Paragraph 2. 
Reducing the recharge reduces the baseflow. 

a) Include recharge as part of the 
uncertainty analysis (see Matter #6 
requirement for uncertainty analysis). 

b) Report on baseflow in the uncertainty 
analysis. 

 
8.  Groundwater 

model  
Appendix F of 
Appendix H1 

n/a Section 9.5 Sensitivity/uncertainty analysis, sensitivity to 
hydraulic parameters. 
 

a) No information is provided on the sensitivity to 
storage parameters of other geological units. The 
sensitivity analysis should also vary the storage 
coefficient by an order of magnitude across the 
entire model domain, rather than single geological 
units in a portion of the domain.  

b) The sensitivity analysis should explore the 
impacts of anisotropy of hydraulic conductivity in 
the horizontal plane. 

 

a) Review the sensitivity analysis provided 
in the MP and consider addressing in the 
uncertainty analysis (see Matter #6 
requirement for uncertainty analysis). 

b) Include impacts of anisotropy of 
hydraulic conductivity in the horizontal 
plane in the uncertainty analysis.  

9.  Groundwater 
model  

Appendix F of 
Appendix H1 

n/a 
 

Section 10 Modelling limitations. 
The  following limitations should also apply to the model: 

• Assumption of isotropic medium: while in reality 
the study area is made up of fractures and old 
mine workings, the aquifer system was modelled 
as a porous medium. 

• Estimates of stream/creek bed elevation and 
stage height. 

• Exclusion of annual groundwater extraction from 
existing users in the predictive transient state of 
the model. 

Provide a discussion on the noted limitations 
and discuss any recommended actions. 
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# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

• Head/stage boundary conditions applied to 
creeks/stream were time-invariant: in dry periods 
the river stage may be lower than what was used 
in the model. 

 
10.  Groundwater 

model – 
calibration 

Section 7 
 
Appendix F of 
Appendix H1 
 

n/a 
 
 

The groundwater model does not consider any 
groundwater extraction pre-mining (i.e. does not consider 
the existing groundwater extraction from existing users).   

 

The groundwater model calibration and 
predictive scenarios must include 
groundwater extraction in the model area.  
 
Provide a report detailing what was done 
and the results. 
 

11.  Groundwater 
Model 

Section 7.1  
 
App H1 

134 In relation to modelling of ‘steady state’ conditions 
(paragraph 3, Appendix H1, page 134), the text refers to 
Figure 45 to show that the regional groundwater flow 
pattern was represented by the model. Observed 
interpolated groundwater contours are shown in Figure 
37, page 107.  
 
There is no figure showing a comparison of computed 
groundwater elevations and observed groundwater 
elevations  

Provide a figure showing a comparison of 
computed groundwater elevations and 
observed groundwater elevations to justify 
the conclusion that the model reflects 
current understanding of the hydrogeological 
environment, recharge/discharge behaviour 
and regional flow patterns.  
 
 

12.  Groundwater 
Model 

Section 5.1 
 
Appendix F of 
Appendix H1 

n/a  
 
 

Steady state calibration. 
a) A significant amount of effort has gone into 

groundwater data validation. Were any 
identified data errors taken into consideration 
during the modelling process, or when 
interpreting and analysing modelling results? 

b) Calibration was sought through adjustment of 
hydraulic conductivity, recharge and boundary 
conditions (including general head boundaries 
and riverbed conductance). This was largely 
through manual parameter adjustment. Since 
there was lack of field data to determine the 
hydraulic conductivity of the river bed 
sediments, was the lithology (or geology) of 

Provide the following information in relation 
to the steady state calibration: 

a) Clarify whether any data errors were 
taken into consideration during the 
modelling process, or when 
interpreting and analysing modelling 
results. If they were not, explain 
resulting levels of uncertainty; 

b) Clarify whether the lithology (or 
geology) of the river bed sediments 
was considered in deciding if the 
calibrated river bed conductance was 
reasonable. If it wasn’t explain how it 
was calibrated; 
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# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

the river bed sediments considered in deciding 
if the calibrated river bed conductance was 
reasonable? 

c) Paragraph 3 states ‘September groundwater 
level measurements were used to represent 
pre-mining steady-state conditions in order to 
minimize the influence on the water table 
caused by regional groundwater pumping from 
private users …’. Paragraph 2 states that 
August conditions were adopted. 

d) Refer to paragraph 5. The key recharge and 
discharge zones are not presented in the 
conceptual model. 

e) Refer to paragraph 6. Acceptability of the 
steady state model was assessed using 
Scaled Root Mean Square error and a scatter 
plot of modelled versus observed hydraulic 
heads. Further information is required to justify 
confidence in the comparison between 
modelled head values and observed head 
values.   
 

c) Clarify whether September or August 
measurements were used; 

d) Show on a figure where the key 
recharge and discharge zones are 
represented in the model; 

e) Provide more statistical measures 
(including Root Mean Square Error) 
of the steady state calibration and a 
map with discussion of spatial 
distribution of residual errors.  
 
 

 

13.  Groundwater 
Model  

Section 5.3  
 
Appendix F of 
Appendix H1 
 

n/a The regional transient state period modelled two years, 
2014-2016.  An updated regional calibration, using 2016-
2019 was not presented.  

Update the regional transient state period 
using data from 2016-2019 and provide the 
results.  

14.  Groundwater 
Model 

Section 5.2 
 
Appendix F of 
Appendix H1 

n/a Local Transient Calibration 
a) Temporal discretisation used in the transient 

calibrations was not described. 
b) Paragraph 3, it is not clear why hydraulic 

conductivity (K) is represented as isotropic. Figure 
F14 indicates that the conceptual understanding 
of the aquifer system is not appropriately 
presented in the model. Was the fracture zone 
pump tested? If so, the observed drawdowns in 

Provide the following information in relation 
to the transient calibration: 

a) Describe temporal discretisation 
used in the transient calibrations; 

b) Clarify why hydraulic conductivity (K) 
is represented as isotropic and 
whether the fracture zone was pump 
tested. If the fracture zone was pump 
tested, incorporate the data from this 
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Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

observation bores would have indicated the 
degree of local anisotropy of the aquifer and this 
should have been incorporated in both the 
conceptual hydrogeology and the model. 

c) Paragraph 2, no evidence was provided to support 
this statement: ‘Whether or not this local-scale 
anisotropy is represented in the model is not 
expected to significantly influence the simulation 
of key mining impacts such as mine inflows and 
drawdown in the Tapley Hill formation.’ 

d) Figure F13. It is difficult to assess the modelled 
versus observed drawdowns.  

e) Figure F13. Was the modelled head in IB-4 
corrected to account for the size of the model cell 
representing IB-4 and well and aquifer losses? 
 

test(s) into the conceptual 
hydrogeology and the model and 
provide updated results and reports; 

c) Provide evidence to support the 
conclusion that representation of 
local-scale anisotropy within the 
model would not significantly 
influence the modelling of key mining 
impacts such as mine inflows and 
drawdown in the Tapley Hill 
formation; 

d) Provide a table that shows the final 
modelled drawdown (after 5 days of 
pumping) for each well and 
corresponding residuals. Include the 
well ID, easting and northing 
locations, distance from pumping 
well, hydrostratigraphic units in which 
the wells are completed and 
comments columns on the table; 

e) Clarify whether the modelled head in 
IB-4 was corrected to account for the 
size of the model cell representing 
IB-4, well and aquifer losses. If yes, 
explain why. 

  
15.  Groundwater 

Model 
Section 5.3 
 
Appendix F of 
Appendix H1 

n/a Regional Transient Calibration 
a) The temporal discretisation used in the regional 

transient calibrations is not described. 
b) There is no discussion of the water balance (or 

mass balance) for the two calibrated transient 
states of the model. These could be compared 
with the modelled water balance during the 
predictive modelling of mine dewatering. 

c) Paragraph 1 states ‘… Such offsets are therefore 
not relevant to the transient calibration.’ The offset 

Provide the following information in relation 
to the regional transient calibration: 

a) Describe the temporal discretisation 
used in the regional transient 
calibrations; 

b) Provide a discussion of the water 
balance and mass balance for the 
calibrated transient model; 

c) Review the paragraph and confirm 
whether the initial offsets affect or 
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is relevant to head prediction, as offsets can lead 
to over or under prediction of heads, which will 
impact on groundwater flow gradient, inflow to the 
mine, and surface water-groundwater interaction if 
the offset is near creeks. Offsets should be taken 
into consideration in the interpretation of predicted 
heads. Will the initial offsets affect or impact mine 
dewatering rates and dewatering volumes? 

d) Refer to paragraph 2, and Figure F17. The model 
was developed to be used to forecast drawdown, 
base flow to the creek/pool, spring discharge and 
mine dewatering rate/volume, among others (see 
model objectives as stated at the beginning of 
Appendix F.). The quality of results of water level 
calibrations for ‘shallow and deep’ bores close to 
the creek and springs is relevant to this study as 
the quality of calibration results for such bores will 
affect the modelled impact of mining on baseflow 
and spring discharge. Why are the calibration 
results for bores located further afield less 
relevant to mining impact predictions? Those 
observation bores which have the poorest fit 
calibration (e.g. ONK016, 6628-10199) seem to 
be located in close proximity to Inverbrackie 
Creek. 

e) Refer to Figure F17 (Relative head deviation). 
Calibration of modelled head to observed head is 
important to determine baseflow, spring discharge 
or mine dewatering rates/volumes.  

f) Refer to paragraph 10. The statement that the 
model does not exhibit errors in the form of both 
overestimation and underestimation of observed 
data, but rather in the form of model 
underestimation of observed groundwater level 
fluctuation, is not supported by data presented in 
Figures F10, F13, F15 and F20. 

impact mine dewatering rates and 
dewatering volumes; 

d) Provide a detailed 
explanation/justification for the 
calibration results of the bores that 
are located farthest from the project 
site and discuss any 
recommendation to improve 
calibration results; 

e) Provide a discussion of the residuals 
(difference between modelled and 
observed head) with emphases on 
the productive aquifer. The 
discussion must be supported by; 
map(s) or a table showing spatial 
distribution of residuals  at selected 
periods of time and a scatter plot of 
observed versus modelled heads 
from the transient model (similar to 
Figure F20);  

f) Provide evidence to justify the 
statement that the model does not 
exhibit errors in the form of both 
overestimation and underestimation 
of observed data, but rather in the 
form of model underestimation of 
observed groundwater level 
fluctuation; and 

g) Describe how the decision to not 
include climatic influences (e.g. inter-
annual recharge variation) affects 
model predictions.  
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g) Refer to paragraph 11, which states, “a slight 
overall downward trend in observed groundwater 
levels exacerbates misfit in a number of cases. 
This is likely due to climatic influences (e.g., inter-
annual recharge variation) that are not presently 
included in the regional transient calibration 
simulation”. This represents an uncertainty in the 
model.  

 
16.  Groundwater 

Model 
Section 7.2.2 
 
Appendix H1 

138 Previous text stated that the transient calibration period 
was 2 years (2014 to 2016, Section 7.2.1). Here it is 
stated that the transient calibration period was 3 years. 
The steady state model output used as initial conditions 
for the transient calibration only represented August 2014 
conditions. 
 

Clarify the calibration period. 

17.  Groundwater 
Model 

Section 7.4 
 
Appendix F of 
Appendix H1 

n/a Solute transport modelling 
The information provided in this section of the report does 
not provide sufficient evidence to assess the risk of saline 
groundwater flow from the adjacent Dawesley Creek sub-
catchment.  
 
 
  

Provide the following additional detail to 
support the solute transport section and to 
assess the risk of saline groundwater flow 
from the adjacent sub catchment: 

a) Conceptual description or conceptual 
model of likely processes that could 
influence the movement of the 
solutes; 

b) Assumptions on which the solute 
transport model was based; 

c) explanation of how porosity values 
were determined; 

d) Full presentation and description of 
the solute(s) boundary conditions 
used; 

e) Field transport data and information to 
support or justify the transport 
parameters e.g. dispersivity used in 
the model; 
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f) Explanation as to why the modelling 
did not include the recovery period; 

g) Evidence to show that the initial solute 
concentration distribution was stable; 

h) Calibration results of the solute 
transport model; 

i) Sensitivity analysis; and 
j) Discussions of limitations, including 

the likely impact of fractures as 
possible preferential flow paths. 

 
18.  Groundwater 

model 
Appendix F of 
Appendix H1 

n/a Section 8.6 Solute transport 
Figure F37 does not show the initial position of the saline 
interface. 
 

Provide an updated Figure F37 to include 
the initial position of the saline interface. 
 

19.  Groundwater 
model 

Appendix H3 n/a Appendix H3 (Groundwater Assessment Peer Review 2) 
includes a letter from IGS to Terramin, which refers to 
another letter dated 3 August 2017 containing some 
“requested information on the sensitivity of the model 
outcomes to the high recharge zone implemented to the 
southeast of the mine”. This letter is not included in the 
MP or appendices. 
 

Provide the letter from IGS dated 3 August 
2017.  

20.  Groundwater 
model 

Section 
3.4.6.2 
 
Chapter 3  
 
 

3-178 The drain cell conductance was altered to represent 70% 
and 90% reduction of mine inflows due to proposed 
grouting. It is not clear whether the conductance was 
applied to the entire mine, or selected areas.  
 
Grouting is only proposed for areas of high inflows. If 
reduced conductance was applied to the entire mine, this 
would underestimate inflows. 
 

Describe the zones where the altered 
conductance was applied. 
 
If reduced conductance was applied to the 
entire mine provide justification for this or 
update the model accordingly. 
 

21.  Conceptual 
hydrogeology 

Section 
10.3.2 
 

10 -20 The cross section presented (Figure 10-4) does not 
provide enough detail to interpret:  

• Hydrostratigraphy; 

Provide cross-section(s) of the interpreted 
hydrostratigraphy showing the known and 
inferred groundwater levels, groundwater 
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Chapter 10 
 

• known and inferred groundwater levels; 
• groundwater flow direction; 
• recharge and discharge mechanisms; 
• proposed mining operations; 
• relevant drillholes (with screened intervals); and 
• boreholes used in developing the cross-section. 

 
 

flow direction, recharge and discharge 
mechanisms, proposed mining operations, 
relevant drillholes (with screened intervals) 
and boreholes used in developing the cross-
section(s). 
 
Cross sections must be developed from 
supporting drillhole data, and show the 
predicted extent of the zone of influence of 
the proposed mine on groundwater.  
 

22.  Groundwater 
model  

Section 
10.7.1.4 
 
Chapter 10 
 

10-75 The pump depth shown in Table 10-13 is greater than the 
well depth for well numbers 6628-8950 and 6628-8952.  

Clarify whether this is an error in reporting, 
or whether bore details need to be changed. 

23.  Groundwater 
model  

Section 4.2  
 
Appendix H9 

38 
 

The model was updated to include the transmissive fault 
intercepted by BHRIB01 in the Tapley Hill formation. No 
justification has been provided to limit the transmissive 
fault to model layer 6 only. It is also not clear whether the 
fault was modelled as a vertical fault.  

Provide justification for limiting the 
transmissive fault to model layer 6 only. If it 
may extend to other layers, include in the 
uncertainty analysis. 
 
Clarify whether the fault was modelled as a 
vertical fault and if so, provide justification 
why.  
 

24.  Groundwater 
model 

Section 4.4 
 
Appendix H9 

43 In an attempt to represent 70% and 90% reduction of 
mine inflows due to proposed grouting, the conductance 
of the drain cells used in the base case scenario were 
varied (calibrated) until the desired 70% and 90% 
reduction was achieved. This resulted in drain cell 
conductance values of 0.018 m2/d and 0.0035 m2/d for 
the 70% and 90% grout efficiency scenarios, respectively. 

a) What would be the effective hydraulic conductivity 
of the grout? 

Report on the flow to the mine in the 
uncertainty analysis (see Matter #6 
requirement for uncertainty analysis). 
 
Provide the effective hydraulic conductivity 
of the of the grouted rock mass for the 
various rock units. 
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b) Demonstrate that the mine workings were 'dry' 
with these conductance values, under all 
scenarios. 

 

25.  Groundwater 
model 

Section 7.3.1 
 
Appendix H1 

140 Figure 51, first graph, what do the red, green and brown 
lines represent? 
 

Amend/explain legend. 

26.  Groundwater 
model 

Section 7.3.3 
 
Appendix H1 

145 Modelled groundwater drawdowns at private wells, 
paragraph 2. 

a) Dot point 1. Text does not align with the 
information in Table 13, as drawdown in 6 wells is 
predicted to exceed 3.5m.  

b) Dot point 3. Text does not align with the 
information in Table 13, as drawdown of 4m is 
predicted at well no.6658-23182 for the MAR with 
70% grout efficiency scenario.  

 

Provide clarification on modelled drawdowns 
at private wells, specifying which grouting 
scenario this is applicable to. 

27.  Groundwater 
model 

Section 7.5.5  
 
Appendix H1 

159 It is not clear why doubling and halving of properties was 
considered appropriate or whether this spans the likely or 
observed range of aquifer parameters. 
 
The marble parameters are mentioned as an area of 
uncertainty in the second dot point. It is noted that this 
area was not tested. 
 

As part of the uncertainty analysis (see 
Matter #6 requirement for uncertainty 
analysis), provide justifications for the 
ranges of parameters used including the 
marble parameters. 
 

28.  Groundwater 
model 

Section 3 
 
Appendix F of 
Appendix H1 

n/a During mine dewatering, vertical flow from 
hydrostratigraphic units to the mine can be significant. 
The following points were not clear within the text: 

a) The elevation of the base of the model and the 
bottom elevation of the mine above the base of 
the model.  

b) The thickness (top/bottom) of the orebody and 
difference from the top/bottom of the Marble. 

c) The mineralized zone is not represented as a 
separate layer or a sub-layer, as per the fracture 

Provide the following to clarify model domain 
and layer structure: 

a) Provide figures (contours or rasters) 
showing top/bottom of model layers;  

b) Provide the thickness (top/bottom) of 
the orebody and difference from the 
top/bottom of the marble; 

c) Clarify why the mineralized zone is 
not represented as a separate layer 
or a sub-layer, as per the fracture 
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zone in the Tarcowie Siltstone and the productive 
zone of Tapley Hill Formation. 

d) Were model layers modelled as confined, 
unconfined or confined/unconfined (convertible) 
type? 

 

zone in the Tarcowie Siltstone and 
the productive zone of Tapley Hill 
Formation; 

d) Clarify whether the model layers 
were modelled as confined, 
unconfined or confined/unconfined 
(convertible) type. 

 
29.  Groundwater 

model 
Section 4.1 
 
Appendix F of 
Appendix H1 

n/a Model boundary conditions constrain how the model 
exchanges water with areas outside of the model.  
 
The groundwater flow divide to the north was modelled as 
a no-flow boundary. Mine dewatering can influence the 
location of this groundwater flow divide. 
 
The following points were not clear within the text: 

a) What boundary condition was applied to the 
bottom/base of the model? 

b) In the absence of measured stream stage data for 
Dawesley Creek, groundwater levels in wells 
6628-14069 and 6628-21783 were used as 
representative of the stream stage. It is unclear if 
the stream stage used in the model varied with 
time or not. 

c) It is not clear whether the calibrated hydraulic 
conductivity of the river boundary was verified by 
the lithology of the riverbed sediment.   

d) The conductance used for the general head 
boundary that was used to simulate Dawesley 
Creek was not stated. 

e) Justification is not provided as to why the applied 
recharge was not temporally distributed. Was 
rainfall recharge applied to outcropping Brighton 
limestone and Tarcowie siltstone? 

Demonstrate that the groundwater flow 
divide does not move during modelling, 
which would influence the results. 
 
Provide the following to clarify model 
boundary conditions: 

a) The boundary condition that was 
applied to the bottom/base of the 
model; 

b) Clarify whether a time varying stage 
was applied in the model; and if not 
provide justification for the method 
used; 

c) Clarify whether the calibrated 
hydraulic conductivity of the river 
boundary was verified by the 
lithology of the riverbed. If not justify 
the hydraulic conductivity adopted; 

d) State the conductance of the GHB 
that was used to simulate Dawesley 
Creek; 

e) Explain why the applied recharge 
was not temporally distributed and 
clarify whether rainfall recharge was 
applied to outcropping Brighton 
limestone and Tarcowie siltstone; 

f) Clarify whether sensitivity of the 
model to the other lateral boundary 
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f) Was the sensitivity of the model to the other (apart 
from the groundwater divide) lateral boundary 
conditions investigated? 

g) Figure F6a. It is not clear what period or date the 
flow pattern represents. There is also no 
discussion of assumptions or limitations of the 
regional groundwater flow contours shown.  

conditions (apart from the 
groundwater divide) was investigated 
and if not, include in the uncertainty 
analyses; and 

g) Provide the period or date that the 
flow field represents and describe 
assumptions or limitations of the 
regional groundwater flow contours 
shown and the relationship with 
topology.  
 

 
30.  Groundwater 

model 
Section 4.2 
 
Appendix F of 
Appendix H1 

n/a Hydraulic parameters, in particular conductivity, control 
the modelled inflow to the mine and modelled drawdown. 
It is therefore important to understand how these 
parameters are calculated and applied to the model. 

a) It is not clear whether hydraulic conductivity 
values estimated from aquifer tests were based on 
total aquifer thickness or the open interval of the 
wells.   

b) Table F1. The model layer type (LAYCON) is not 
stated. It is important to know how individual 
model layers were modelled (unconfined, confined 
or convertible confined/unconfined). 

c) Table F1. Thickness of model layer 1 differs to 
that in Table F2. 

d) Table F1/F2, layer 3 thickness (representing 
highly fractured Tarcowie siltstone, the hanging 
wall fault). There is inconsistency in the document 
of thickness, for example, Table F1 reports a 
thickness of 0 – 25 m where Table F2 reports 5 – 
25 m. Furthermore, field data in Table 1 (page 32) 
reports 30 m as the fracture zone of well IB4 (i.e. 
thickness). 

e) It is unclear if the old mine workings were included 
in the conceptual hydrogeology and the model. 

Provide the following: 
a) Clarify whether hydraulic conductivity 

values estimated from aquifer tests 
were based on total aquifer thickness 
or the open interval of the wells; 

b) A revised Table F1 including the 
model layer type (LAYCON); 

c) Review Table F1 thickness value; 
d) Review Table F1 and F2 thickness 

values; 
e) State if the old mine workings were 

included in the conceptual 
hydrogeology and the model. If yes, 
provide hydraulic parameters that 
were assigned. Provide a discussion 
of the potential implications of this on 
the model predictions; and 

f)    Justification for how the numerical 
values for hydraulic parameters were 
adopted in the model; specifically: 

i. Why is the kv > kx for Layer 1, 4, 
part Layer 5? 

ii. Why is the kv ~ kx for Layer 3 
and for part Layer 5? 
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f) It is unclear or undocumented why many of the 
numerical values for hydraulic parameters were 
adopted in the model.   

iii. Why is the kv << kx for Layers 6 
and 7? 

iv. When addressing marble 
alteration to clay why is kh=kv;  

v. If the above are associated with 
the 45-50⁰ dip in the model 
layers, justify how the model set 
up would account for the dip. 
Clarify if the model takes into 
account the difference between 
horizontal and vertical hydraulic 
conductivities vs. hydraulic 
conductivities along the strike 
and dip.  

vi. Why does the kh for the Tapley 
Hill Formation productive zone 
vary over three orders of 
magnitude?  

vii. Why are the specific yields and 
specific storages the same for 
fractured, competent and 
weathered marble? 

viii. Why are the specific yields and 
specific storages the same for 
footwall, productive and fracture 
extinct Tapley Hill Formation? 

 
31.  Groundwater 

model 
Section 4.3 
 
Appendix F of 
Appendix H1 

n/a A comparison of model hydraulic properties and field 
estimates are provided but no explanation is provided 
why the thicknesses of model layers (column 4) are 
different from those determined in the field (column 3) in 
Table F3. 
 

Describe and justify why the thickness of 
model layers (column 4) are different from 
those determined in the field (column 3).  

32.  Groundwater 
model 

Section 6 
 

n/a The term validation can be used in several different ways 
in groundwater modelling.  
 

Define validation in the context of the project 
scope and objectives. 
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Appendix F of 
Appendix H1 
 

33.  Groundwater 
model 

Section 6.1 
 
Appendix F of 
Appendix H1 

n/a Clarification is required on whether the river bed 
conductance was a calibration parameter. It is not clear 
why the river bed conductance was adjusted during 
model calibrations. 
 

Clarify whether the riverbed conductance 
was a calibration parameter and why the 
riverbed conductance was adjusted during 
model calibrations. 

34.  Groundwater 
model 

Section 6.3 
 
Appendix F of 
Appendix H1 

n/a Historical anecdotal observations - Paragraph 2 
a) The reported pumping rate was not included; 
b) It is not clear whether historical anecdotal 

observations were reflected in the model and if so 
how. 
 

Provide the following additional information 
on historical anecdotal observations: 

a) If available, provide the reported 
pumping rate; 

b) provide detail on how this was 
implemented in the model, scenario 
set-up, pumping rates, temporal 
discretisation etc and an updated 
Figure F24 showing the historical 
anecdotal observed drawdowns. 
 

35.  Groundwater 
model 

Section 7.1 
 
Appendix F of 
Appendix H1 

n/a Underground mine representation 
a) The elevation of the drain cells is not clear. 
b) The drain conductance value of 1 m2/d employed 

for modelling under unmitigated conditions seems 
to be low to cause the mine to be dry during 
various stages of mining. The dewatering drain 
boundaries were applied to model cells in the 
Tapley Hill Formation and the Brighton Marble. 
Table F3 indicates the conductance value of 
1 m2/d is similar to and in some locations less 
than the transmissivity of these hydro-stratigraphic 
units. To ensure no restriction of flow into the mine 
workings a higher conductance should be applied 
to the drain cells.  

c) Figure27b and paragraph above shows total mine-
life inflows for C=100 m2/d are slightly lower than 

Provide the following: 
a) Provide the elevation of the drain 

cells. 
b) Provide further information to justify 

the drain conductance value and 
demonstrate that the mine workings 
were dry with this value.  

c) Clarify why total mine-life inflows for 
C=100 m2/d are slightly lower than 
inflows for the C=1 m2/d value 
adopted for the base case modelling. 

d) Provide additional information as 
requested. 
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inflows for the C=1 m2/d which is the value 
adopted for the model.  

d) To aid in interpretation of the underground 
representation the following must be provided: 

i. a graph of modelled water level versus 
time superimposed on a graph of 
dewatering (drain) elevation versus time. 

ii. An updated Table F5 containing 
dewatering depths and floor elevations of 
the drives at each stress period. 

 
36.  Groundwater 

model 
Appendix H1 127 An objective of the groundwater model is to evaluate 

impacts to baseflow in Inverbrackie Creek. The ability of 
the model to replicate baseflow was validated against 
baseflow estimates from published literature (874 ML in 
Zulfic et al. 2002). This estimate is uncertain as it was 
based on catchment modelling using sporadically gauged 
streamflow data between 1972-2000. This uncertainty is 
recognised in both Zulfic et al. 2002 and Appendix H1.  
 
It is not clear why streamflow was not measured during 
field sampling in 2015-16 (Appendix C3 of H1). This 
would have allowed for contemporary estimates of 
baseflow with lower uncertainty.  
 

Provide additional information to justify why 
streamflow was not measured during field 
sampling in 2015-16.    
 
Provide discussion on the uncertainty 
associated with this and if appropriate 
include in the uncertainty analyses.  

37.  Groundwater 
model 

Appendix H1 
 
Appendix H9 

49, 113  
 
30, 35 

The following comments relate to site heterogeneity and 
the extent to which it is understood: 

a) Numerous faults were presented in (figure 9 page 
49) without discussion of how they were derived 
or their role in regional hydrogeology.  

b) Interpretation of the productive depth of the 
Tapley Hill formation (50 – 100 m) presented 
(figure 40 page 113) was limited.  

c) There is little discussion on the influence of 
anisotropy in hydraulic properties during 
interpretation of pumping tests.  

Provide the following: 
a) Provide information source(s) of 

geological faults and discuss whether 
they act as barriers or conduits for 
groundwater flow. 

b) Provide mean values and standard 
deviation of well yield versus depth. 

c) Provide discussion about the 
influence of anisotropy in hydraulic 
properties during interpretation of 
pumping tests. 
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d) There is no clear explanation for why a subset of 
wells were selected for analysis in the injection 
test results (App H9 page 30), which could result 
in uncertainty in the derived hydraulic properties of 
formations. 

e) The report (App H9 page 35), concludes that well 
BHRIB02 is not in direct connection with the mine 
area. This assumption is based on injection 
testing which was done over a short period.  

 

d) Provide justification for why some 
mathematical solutions were chosen 
over others; flow geometry and 
assumptions underlying the different 
solutions; model fit to observation 
data for each solution; accuracy of 
storage parameters estimated from 
aquifer tests. 

e) Provide further information to justify 
that well BHRIB02 is not in direct 
connection with the mine area or 
rephrase the statement.  
 

38.  Groundwater 
model  
 

Appendix H1 
 
Section 4, 
Appendix H9 

n/a 
 
38 

Issues relating to the lack of anisotropy in the 2019 
version of the model (App H9) and 2017 version of the 
model (App H1): 

a) It is not clear what changes were made to the 
groundwater model as a result of the injection 
trials (App H9 section 4). Changes were made to 
horizontal hydraulic conductivity, however Figure 
18 and Table 10 do not provide sufficient detail to 
understand what has been changed and where.  

b) The text notes (App H9 p38) that the properties of 
the clay aquitard were refined during the transient 
calibration process.  

c) The flow barriers used in the model have a 
significant impact on model results and their 
inclusion in the model creates uncertainty.  

 
 
 
 
 
 
 
 

Provide the following: 
a) Provide further information 

describing what changes were made 
to the groundwater model as a result 
of the injection trials.  

b) Describe the nature of the aquitard 
and provide justification for how the 
properties were refined. 

c) Following refinement of hydraulic 
parameters, include flow barriers in 
the uncertainty analyses (see Matter 
#6 requirement for uncertainty 
analysis).  
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Groundwater Quality (Matters 39-45) 
39.  Baseline 

Groundwater 
Quality 

Appendix 
H11 
 
Appendix J1 
 
10.3.2.1, 
10.6.2.2 
Chapter 10 

n/a 
 

The baseline groundwater quality assessment presented 
in Appendix H11 is not considered sufficient to inform the 
determination of:  

• environmental value(s) of groundwater as 
defined in the Environmental Protection 
(Water Quality) Policy 2015; and 

• ambient groundwater value(s) referred to 
under principle 145 of the Western Mount 
Lofty Water Allocation Plan. 

 
Whilst it is recognised that a considerable amount of data 
has been collected to inform the quality of groundwater 
at, and near, the proposed BIH mine site, sufficient 
interpretation of the data has not been presented in the 
MP. The quality of groundwater has been considered in 
the context of a single fractured rock aquifer, rather than 
separate hydro-stratigraphic units. It is also not clear if 
any consideration has been given to the potential for 
temporal variability (e.g. annual extraction by existing 
users) of the groundwater quality. 
 
The exploration boreholes (BH series) used for the 
baseline groundwater quality assessment data (Appendix 
H11) generally do not target a specific hydro-stratigraphic 
unit or hydrogeological feature and have been completed 
with slotted PVC casing.  
 
If groundwater quality data from these bores is used to 
inform the baseline groundwater quality assessment it 
must be justified and uncertainty discussed.  
 
Once the baseline groundwater quality assessment has 
been completed environmental values for each hydro-
stratigraphic unit can be estimated and clearly 
documented. Environmental values need to consider 

Provide: 
a) an assessment of baseline 

groundwater quality for each hydro-
stratigraphic unit with consideration 
of potential temporal variability (e.g. 
annual extraction by existing users); 

b) a statistical assessment of the data 
for each hydro-stratigraphic unit to 
validate the selection of a baseline 
value and/or range for each analyte 
(based on the data distribution). If 
groundwater quality data from 
exploration boreholes is used to 
inform the baseline groundwater 
quality assessment it must be 
justified and uncertainty discussed; 

c) Review the 
assessment/interpretation of the 
baseline surface water quality of the 
Inverbrackie Creek.  

 
Once the baseline groundwater quality has 
been established as above, provide:  

• a determination of the 
environmental value of 
groundwater for each relevant 
hydro-stratigraphic unit; and  

• ambient groundwater value(s) 
referred to under principle 145 of 
the Western Mount Lofty Water 
Allocation Plan. 
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current and potential future uses of groundwater. As 
Inverbrackie Creek has been identified as a groundwater 
dependent ecosystem, an adequate baseline assessment 
of surface water quality (with consideration of temporal 
heterogeneity) also needs to be documented to inform 
the determination of environmental values for relevant 
hydro-stratigraphic units.  
 
Further assessment/interpretation of the baseline surface 
water quality of the Inverbrackie Creek (with 
consideration of temporal heterogeneity) should be 
undertaken to inform the determination of environmental 
values for relevant hydro-stratigraphic units.   
 

40.  Baseline 
Groundwater 
Quality  
 
Discharge 
Target Values 

Appendix J1 n/a An accurate assessment of the baseline groundwater 
quality is required to determine the appropriate water 
quality parameters for discharge water. 
 
The information presented in Tables 2.5, 2.6 and 2.7 in 
the Addendum of Appendix J1 is not considered a 
sufficient baseline assessment to inform the groundwater 
discharge target values.  
 
This data is based on only two ‘receptor’ bores, each 
targeting a different hydrostratigraphic unit. Whilst it is 
understood that this information was utilised to represent 
the groundwater quality at two of the proposed discharge 
locations, all of the potential receptors of the discharged 
groundwater (including all groundwater bore users and 
the Inverbrackie Creek) need to be considered when 
establishing the baseline groundwater quality.  
 
The method documented for determining discharge 
values based on the present background groundwater 
quality assessment uses a small statistical data set and 
hence there is uncertainty with the results. The proposed 

Provide updated discharge water quality 
parameters informed by a revised baseline 
groundwater quality assessment. 
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discharge water target values in Tables 2.8, 2.9 and 2.10 
in the Addendum have been determined based on the 
baseline groundwater quality assessment presented in 
Tables 2.5, 2.6 and 2.7. These values will need to be 
updated following an updated assessment of the baseline 
groundwater quality. 
 
The baseline groundwater quality interpretation (as per 
comment #40) should be used to inform the discharge 
water target values. 
 

41.  Baseline 
Groundwater 
Quality 

Figure 41 
 
Appendix  H1 

117 Some heterogeneity of groundwater chemistry is evident 
in the Piper Plot presented, particularly the Tapley Hill 
Formation. An understanding of the locations of the wells 
that have contributed data to the Piper Plot would be 
useful to determine whether this heterogeneity warrants 
further investigation. 
 
Additionally no information is provided on sampling 
methodology, sample depth or bore construction. 
 

Provide the data that was used to develop 
the Piper Plots (Figure 41) together with the 
sampling methodology, sample depth, 
sample location (shown on a map or figure) 
and bore construction details.  

42.  Blasting-
Groundwater 
Quality 

Section 
10.7.1.7 
 
Chapter 10 
 

10-82 Information included in the MP submission indicates that 
the underground blasting activities have the potential to 
induce temporary (reversible) minor changes in water 
quality close to the blast field. The MP cites literature from 
a study undertaken in 1984 in western North Dakota. It is 
noted that the hydrogeology of the study area described 
in the literature (relatively homogenous sand and coal 
aquifers) does not appear to be very representative of the 
hydrogeology at the proposed BIH mine site (fractured 
rock aquifers).  
 

Provide further information, which is relevant 
to the hydrogeology associated with the 
proposed BIH mine site to reduce 
uncertainty that any impacts to the water 
quality (as a result of blasting) will be 
temporary and reversible. 

43.  MAR – 
Groundwater 
Quality 

Section 
10.6.1.6.5.1 
 
Chapter 10 

10-62 The MP acknowledges that the efficiency of the discharge 
wells is likely to be reduced over time due to clogging with 
suspended solids. The MP proposes that scheduled 
maintenance will be undertaken once the specific 

Provide an assessment of the potential for 
chemicals (used for bore clogging) to impact 
on groundwater quality. The impact 



Ref: T2019/001021 

 
Page 26 of 76 

# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

 capacity of a discharge well has reduced by 20%. 
Techniques identified for maintenance include back 
flushing, airlift agitation, surge block and acidification. It is 
important that any potential impacts to groundwater 
quality, as a result of clogging of the discharge wells (e.g. 
biofouling) or the use of chemical treatments to manage 
clogging (e.g. acidification), are considered. 
 
The MP also does not include estimated timeframes for 
the management of clogging.  
 

assessment must be completed as per 
section 6.1.2 of the Determination. 
 
Provide the estimated timeframe to de clog a 
bore and discuss how downtime in the MAR 
system would be managed.  
 
 

44.  AMD – 
Groundwater 
Quality 

Appendix M2 n/a The Acid and Metalliferous Drainage (AMD) assessment 
presented in Appendix M2 only characterises material to 
be stored above ground in the integrated mullock 
landform (IML). It is noted that the proposed IML shed is 
not considered in this assessment. Whilst it is noted that 
waste rock from below 290 m depth will remain below 
ground and used for backfilling once sufficient void space 
is realised, it is not clear why an AMD assessment of this 
material was not undertaken as part of this MP 
submission. The management of potentially acid forming 
(PAF) waste rock material underground could impact the 
quality of mine inflow water (e.g. storage and use for 
backfill of mine voids).  
 

Clarify the reasoning for not undertaking 
AMD assessment of waste rock that will 
remain below ground. 

45.  Geochemical 
Characterisation 

Appendix M2 
 
Figure 3, 
Table 3, 
Table 4 
 
 
 
 
 
 

n/a The location of samples used to characterise the Brighton 
Limestone is unclear as samples BH057 and BH059 have 
not been represented on a map.   
 

Provide a map and/or cross section 
identifying the location of geochemical 
characterisation samples associated with 
samples BH057 and BH059. 
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Water Treatment Plant (Matters 46-57) 
46.  Water Treatment 

Plant Source 
Water 

Section 
10.6.1.7 
 
Chapter 10 
 
 
 

10-63 The assessment of the quality of water flowing into the 
water treatment plant (WTP) is not considered sufficient 
to inform the conceptual water treatment plant design. 
 
The MP proposes three different sources of water to be 
treated by the WTP; underground mine inflow, recovered 
water from underground equipment, and run-off from 
mine surface operations (including drainage from the 
IML). The expected quality of the mine inflow water has 
been estimated based on the existing groundwater 
quality, which does not consider the impacts of the 
underground mining operations (e.g. grouting, PAF 
material storage and backfill, storage and use of fuel, 
blasting) on the quality of the water. It is noted that the 
effect of the proposed shed for the IML has not been 
considered in the assessment of water quality. 
 
Appendix H5 (Grouting peer review) indicates that the 
mine inflow water is likely to have a pH 12 - 14 as a result 
of grouting operations. Appendix H5 also indicates that 
long-term leach testing of proposed backfill materials will 
improve the understanding of water treatment 
requirements. No estimate of the quality of the other two 
water sources has been presented. Careful consideration 
will need to be given to the characterisation of mine 
affected surface run-off due to the high variability 
expected (due to episodic rainfall events).  
 
All three sources of water present risks associated with 
the potential for contaminants to be present.  No risk 
assessment appears to have been presented with the MP 
submission to determine the contaminants of potential 
concern associated with each of these sources of water. 
Risk assessment should inform the WTP design and 
achievability of discharge water targets.  

a) Provide an assessment of 
contaminants of potential concern 
associated with underground mine 
inflow water, recovered water from 
underground equipment, and run-off 
from mine surface operations 
(including drainage from the IML and 
effect of any proposed strategies 
relating to the IML that have not yet 
been considered); 
 

b) Provide the expected water quality 
for each water source with 
consideration to (as far as 
practicable) the temporal variability of 
the water quality (e.g. episodic rain 
events, increasing contact of mine 
inflow water with grout and backfill 
material as mining progresses); and 
 

c) Demonstrate that the WTP has been 
designed with enough flexibility to 
treat the expected source waters to 
achieve the discharge water targets.  
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47.  Water Treatment 

Plant 
Appendix J1 
(Addendum 
document) 
 
 
 

2 Additional information is required to support the expected 
performance outcome of the water treatment process. 
Whilst it is acknowledged that water balance modelling 
has been undertaken, with a summary of results provided 
in Table 3.6, the modelling only includes total dissolved 
solids (TDS), total suspended solids (TSS) and nitrate.  
 

Following an assessment of all contaminants 
of potential concern associated with all three 
sources of water feeding into the WTP, 
quantify the expected performance of the 
WTP through chemical equilibrium and 
mass-balance modelling. This should 
include an understanding of the species that 
are likely to be added to the water stream 
(as a result of chemical dosing) at each 
stage of the water treatment process.   
 

48.  Water Treatment 
Plant 

Appendix J1 n/a No consideration has been given to the potential for 
changes to the chemical speciation of water as a result of 
mixing water sources in the WTP (e.g. mixing of 
underground mine inflow and recovered water from 
underground equipment in the WTP feed tank; addition of 
mine affected surface run-off to the water storage dam) 
and the establishment of a new chemical equilibrium. An 
understanding of any changes to the quality of water 
expected in the WTP process, following mixing of water 
sources, is required. 
 

Provide discussion and an impact 
assessment of the potential for changes to 
the quality of water expected in the WTP 
process following mixing of water sources. 
The impact assessment must be done as 
per section 6.2.1 of the determination.  
 

49.  Water Treatment 
Plant 

Figure 3.1 
 
Section 
3.3.4.2 
 
Appendix J1 
 
 

14 It is noted that the wastewater from the bio-filtration and 
ion exchange process in the WTP is proposed for use for 
backfill of underground mine voids. However, no 
information has been provided in the MP to document the 
expected quality of the wastewater from these processes. 
It is noted that PAF material is expected to be utilised for 
underground mine void backfill, therefore the quality of 
wastewater used in backfilling operations must be 
understood. It is also noted that Appendix J1 references 
the potential use of wastewater for on-site uses (e.g. dust 
suppression, wheel washing) and MAR make-up water. It 
is important to note that the use of wastewater must be 
considered in the context of the Environment Protection 

Provide an assessment of the quality of the 
wastewater expected from the bio-filtration 
and ion exchange processes in the WTP 
(including the pH). Discuss the results of the 
wastewater quality in relation to the MP for 
its use and/or disposal.  
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(Water Quality) Policy 2015 (WQEPP). Section 10 of the 
WQEPP indicates that class 1 pollutants must not be 
discharged into any waters or onto land in a place from 
which it is reasonably likely to enter any waters (without a 
licence). Schedule 2 of the WQEPP lists class 1 
pollutants. A good understanding of the quality of the 
wastewater is required before its use can be determined. 
 

50.  Water Treatment 
Flow diagram 

Figure 3-197 
 
Chapter 3 

3-13 Figure 3-197 depicts the Goldwyn bore water being 
delivered to the MAR tank which is in turn directed to 
MAR injection wells (bypassing the Water Treatment 
Plant). 
 
Section 3.7.9.6.5.2 (Pg 3-321) states that “All source 
water will be subject to the water treatment plant 
proposed onsite, described in section 3.7.9.5”. 
 

Review and clarify. 

51.  Water Treatment 
Plant - 
Discharge 
Quality  

Section 3.3.3 
 
Appendix J1 
 
 

20 The MP does not address the assessment of the chloride 
in water as a result of the final stage of treatment (ion 
exchange).  This was also noted in Appendix J2 (Water 
treatment peer review). 
 

Information needs to be provided to assess 
the levels of chloride expected to be present 
in the final treated water and, if expected to 
be present in elevated levels, demonstrate 
how the relevant environmental outcome 
and requirements of the Environmental 
Protection Act 1993 and Western Mount 
Lofty Water Allocation Plan would be 
achieved.  
 

52.  Discharge of 
water to aquifers 
– Geochemistry  

n/a n/a The MP does not appear to have considered the potential 
for geochemical reactions in the aquifers as a result of the 
discharge of treated water. Water discharged to the 
aquifers has the potential to interact with the surrounding 
geology which may impact the quality of groundwater 
moving through the aquifers. As this is likely to require 
geochemical modelling to adequately characterise any 
potential risks, it is recognised that additional baseline 
groundwater quality parameters (including, but not limited 

Once the quality of the discharge water has 
been adequately characterised, further 
assessment is required to understand the 
geochemistry associated with the discharge 
of water to the aquifers and the potential 
impacts on the quality of the subsequent 
groundwater. If geochemical modelling is 
intended to be undertaken in order to 
adequately characterise any potential 
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to, redox potential, total organic carbon and dissolved 
oxygen) are likely to be required in order to develop 
accurate geochemical models.  
 

impacts, consideration should be given to 
the collection of additional baseline 
groundwater quality parameters (including, 
but not limited to, redox potential, total 
organic carbon and dissolved oxygen). 
 
 

53.  Discharge of 
water to 
aquifers– 
Groundwater 
quality  

n/a n/a The MP does not provide any commentary about the 
potential for the quality of water discharged to the 
aquifers (following ‘equilibration’) to impact: 

a) The integrity of grout and backfill material in the 
underground mine (e.g. chemical attack through 
acids, sulphates or dissolved gases) 

b) The potential for oxidation of pyrite in the 
subsurface, particularly the supergene zone (e.g. 
high redox potential, dissolved oxygen). 

 

Once the quality of the discharge water has 
been sufficiently characterised, provide an 
assessment of the potential for discharge 
water to impact:  

a) The integrity of grout and backfill 
material in the underground mine 
(e.g. potential impact from acids, 
sulphates or dissolved gases); and  

b) The potential for oxidation of pyrite in 
the subsurface, particularly the 
supergene zone (e.g. high redox 
potential, dissolved oxygen). 

 
The impact assessment must be completed 
as per section 6.1.2 of the Determination. 
 

54.  Higher than 
expected inflow 
contingency  

Section 
3.4.6.7 
 
Chapter 3 
 
 
 
 
 
 
 
 
 

n/a 
 
 
 
 
 
 
 
 
 
 
 
 

It is noted that a factor of safety has been included in the 
design of the underground mine pumping infrastructure to 
manage inflows up to 40 L/s. It is also understood that an 
emergency dewatering pump will be installed to handle 
unexpected inflows (or to provide additional pumping 
capacity in the areas required). However, the capacity of 
the emergency dewatering pump is not clear. As such, it 
is not clear if the pumping infrastructure included in the 
underground mine design will have the capacity to 
manage the potential inflow as a result of potentially 
intercepting the hanging wall fracture zone. Management 
of water inflow to the underground mine is important to 
minimise the potential for mine inflow water to become 

Provide additional information to assess the 
effectiveness of contingency measures for 
the management of maximum water inflows 
to the underground mine that may be 
expected as a result of intercepting the 
hanging wall fracture zone.   
 
Describe how the contingency measures 
consider the potential risk of hanging wall 
failure, loss of grouted ground or exposure 
of ungrouted ground resulting in high water 
inflows. 
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Appendix H4 
 

 
 
 
 
6 

contaminated (as a result of contact with underground 
mining equipment and activities) and infiltrate to the 
groundwater. 
 
Multigrout note that the “potential risk if hanging wall 
failure and loss of grouted ground, exposing ungrouted 
ground and high water inflows. This creates a situation of 
very difficult recovery, large time and cost implications!!?”  

55.  Higher than 
expected inflow 
contingency  

Section 
10.7.1.8.2 
 
Chapter 10 
 
 
 
 
 
 

n/a It is noted that the numerical modelling of groundwater 
levels above the weathered zone shows only minor 
drawdown above the supergene zone, which is not 
expected to cause the aquitard containing the supergene 
zone to dry (oxidise). However, it is not clear what impact, 
if any, potential interception of the hanging wall fracture 
zone (resulting in higher than expected mine inflows that 
may not be easily recovered) will have on the potential for 
the supergene zone to oxidise. 
 

Provide an assessment of the potential for 
the supergene zone to oxidise in the event 
that prolonged mine inflows are encountered 
as a result of potential interception of the 
hanging wall fracture zone. In the 
assessment include a discussion on any 
proposed contingency measures and their 
effectiveness.  

56.  Higher than 
expected inflow 
contingency  

Appendix J1 
(Addendum 
document) 
 
 

2 No information has been provided in the MP submission 
to indicate consideration of a contingency measure in the 
event that the quality of the discharge water (from the 
MAR tank) exceeds the discharge water target values. 
Consideration needs to be given to the storage and/or 
disposal of excess water and the potential implications of 
not discharging water to the aquifers in this potential 
scenario. 
   

In the event that the discharge water does 
not meet the water quality targets, 
consideration needs to be given to 
contingency measures associated with the 
storage and/or disposal of excess water to 
ensure proposed environmental outcomes 
and legislative requirements can be 
achieved, Discuss potential contingency 
measures and their effectiveness.    
 

57.  Higher than 
expected inflow 
contingency 

Section 
3.7.6.4.1.2 
 
Chapter 3 

3-307 The MP states that “Should a situation arise where the 
dam capacity is reached, the additional capacity available 
in the Stormwater retention/detention will be used for 
backup capacity. In cases where the capacity 
exceedance is reached due to high rainfall or high 
groundwater inflows, analytes in the water will be diluted, 
and possibly suitable to release in the planed stormwater 
system, subject to quality testing”. 

Clarify if it is proposed that environmental 
release of water to the stormwater system is 
being proposed as a contingency measure 
for ‘high groundwater inflows’. 
 
If yes, provide additional information and a 
detailed impact assessment including 
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The MP states that the combination of the surface water 
dam and stormwater retention/detention pond would 
contain water from the UG Mine, IML runoff and waste 
water treatment plant flows among other site water 
streams. 
 
It is not clear if environmental release of water to the 
stormwater system is being proposed as a contingency 
measure for ‘high groundwater inflows’. 
 

demonstration of achievement of outcomes 
and compliance with relevant legislation. 

Water Licencing (Matters 58-59) 
58.  Water Licencing Section 

4.1.3.1 
 
Chapter 4 
 
 

4-7 The water requirement identified in the MP is greater than 
Terramin’s current water allocation (14.65 ML/y). The 
groundwater resource in this area is currently over 
allocated. 

The MP states that Terramin have obtained binding water 
agreements to obtain adequate water for the life of the 
project, as governed by the Western Mount Lofty Ranges 
Water Allocation Plan, authorised by the NRM Act (or 
current authorising legislation). These agreements are for 
the life of the project, and are subject to further extension. 

Evidence of stated agreements have not been provided 
therefore, there is uncertainty in how the water supply for 
the mining operation will be obtained. 

Provide evidence and details of the binding 
water agreements that are in place to obtain 
adequate water for the life of the project. 
The details must include (but not limited to): 

a) the total amount of water obtained by 
Terramin through the agreements; 
and 

b) that a transfer based on these 
agreements would comply with the 
WAP. 

 
Should the agreements be confidential in 
nature or contain provisions relating to the 
privacy of parties to those agreements, 
evidence and details can be provided to 
DEM on a confidential basis and outside of 
your Response Document.  
 
Please contact DEM should you wish to 
discuss the process for providing evidence 
and details on a confidential basis. 
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59.  Water Licencing  Chapter 12 
 

n/a There is reference in Chapter 12 of the MP to a ‘water 
storage dam’ that is partially filled by runoff from the site 
covered by the proposed IML.  
 
In the Western Mount Lofty Ranges (WMLR) Prescribed 
Water Resources Area (PWRA) a Water Affecting Activity 
Permit (WAAP) from the Adelaide Mount Lofty Ranges 
Natural Resource Management Board is required for 
construction of a surface water dam. If the dam collects 
surface water then a water licence and allocation is 
required to take this water.  
 
Appendix K1 ‘Water Balance’ identifies that there is an 
intention to use water collected in the water storage dam 
for a variety of uses, including several that require a water 
licence (irrigation, dust control, equipment use and 
batching plant).  
 
If the dam is constructed as a turkey nest dam (i.e. it does 
not capture surface water run off and is essentially an 
above ground storage) then a water licence and surface 
water allocation is not required to take and use this water. 
A water affecting activity permit would still be required for 
the dam construction.  
 
There is currently a reservation in place in relation to 
issuing any additional surface water allocation in the 
WMLR PWRA. As such, a surface water allocation would 
need to be obtained through trade/transfer from an 
existing licence holder with a surface water allocation. 
 

Clarify whether the intention of the proposed 
surface water dam is to capture surface 
water or act as a turkey nest dam. 
 
If the intention is to capture surface water in 
the dam provide evidence to demonstrate 
that the required water allocation could be 
obtained.  

Water Balance (Matters 60-61) 
60.  Water Balance Section 

3.4.6.1 
 
 

3-74, 3-
172 to 3-
182 
 

The following comments are made in relation to the water 
balance (Appendix K1):  

Provide the following: 
a) Provide the method used to calculate 

precipitation of 57ML/y, which was 
presented in the water balance;  
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MPL 
Application 
Chapter 3 

3-199 a) The water balance shows 57 ML/y precipitation. 
The method used to calculate this figure was not 
provided;  

b) Table 3-28 (Section 3.4.6.3, page 183) states 94 
ML/y will be required for the underground mining 
fleet. It is not clear in Appendix K1 – Water 
Balance whether this 94ML/y was included and if 
so, how; 

c) It is not clear how the backfill (cement) values 
were determined; 

d) It is not clear how the moisture content of 
ore/waste rock was derived at 24 ML/y. It is noted 
that 1.5 ML/y for ore is stated in the Angas 
Processing Facility Miscellaneous Purposes 
Licence Application (page 3-199); 

e) Water for exploration drilling is stated to be from 
an independent supply (page 3-74). It is assumed 
that this is from Terramin’s production bore, 
therefore it needs to be accounted for in the water 
balance; and 

f) Figure 3-88 excludes Goldwyn bore and 
exploration drilling. 
 

b) Clarify whether the 94ML/y for 
underground mining fleet has been 
included in the water balance. If it 
has not update the water balance 
and provide; 

c) Clarify how the backfill (cement) 
values were calculated; 

d) Clarify how the rock moisture content 
of 24ML/y was calculated; 

e) Update the water balance to include 
water for exploration drilling; and 

f) Update Figure 3-88 to show all 
inputs/outputs and provide.  

 

61.  Water Balance Appendix  H4 
 
Chapter 3 
Section 
3.4.6.1 

2  
 
3-176 

The volume of water required for grouting is uncertain.  
 
The grouting proposal (App H4) assumes low hydraulic 
conductivity (K) in the Tapley Hill fm (K=0.02 m/d) and 
marble (K=0.13 m/d). Cavernous zones have since been 
identified in the marble and the Tapley Hill fornation is the 
primary productive aquifer to depths approximately 200 
m, with well BHRIB01 intercepting water-bearing fractures 
at 33 m (>30 L/s) and 72 m (40 L/s), and K estimated at 
4.2 m/d (App H9 page 30).  
 
The water volumes estimated for backfill (cement) range 
2-5 ML/y by year 5 (Section 3.4.6.1, page 3-176).  

Clarify whether the water volume for backfill 
(cement) includes required water for 
grouting. 
 
Provide an estimate of the water volume 
required for grouting proposed in mine 
development and cut and fill stoping.  
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It is not clear whether this includes required water 
volumes for grouting. 
 
What is the required water volume should grouting occur 
along the decline (Tapley Hill fm) and ore strike (marble)? 
 

Noise (Matters 62-67) 
62.  Noise Section 

16.8.3.1 
 
Chapter 16 
 
 
 
 
Chapter 3 
 
 

16-31 
 
 
 
 
 
 
 
3-220 

The MP refers to additional noise mitigation treatments 
(noise wall and/or berm, shed over the IML) that could be 
implemented to achieve the leading indicator targets at 
R3 and R12. It is not clear whether these additional 
measures are proposed.  
 
The MP states that “the IML has a height constraint for 
visual amenity of 10m, which is reliant on the landscape 
amenity bund design”. 
 

Clarify whether the additional measures to 
achieve the leading indicator criteria are 
proposed, or not.  
 
If they are proposed, provide an impact 
assessment that considers additional 
structures (the noise wall and/or berm, shed 
over the IML) as sources of potential impact 
for the following (but not limited to) 
environmental aspects: 

• Visual Amenity; 
• Land use. 

 
The impact assessment must be done as 
per Section 6.1.2 of the Determination and 
include any supporting reports. 
 
Additionally review the surface water and 
groundwater assessments to include the 
proposed shed.   
 

63.  Noise Model Appendix O3 2 Figure 3 in Appendix O3 shows several overlaps in the 
“phases” of the project. The model has not modelled the 
following scenarios which are likely to occur:  

- surface and underground construction activities 
occurring simultaneously; 

- underground construction and ore production 
activities occurring simultaneously; 

Update the model to include the following 
scenarios which are likely to occur:  

- surface and underground 
construction activities occurring 
simultaneously; 
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- exploration activities occurring with all other 
activities; 
rock breaker and rock drills for start of the 
underground portal. 

The overlaps between phases has the potential to cause 
higher noise output than predicted due to noise sources 
that were not modelled together active at the same time. 

- underground construction and ore 
production activities occurring 
simultaneously; 

- exploration activities occurring with 
all other activities; 

- rock breaker and rock drills for start 
of the underground portal. 

 
Provide a summary of the revised model 
outputs.   
 
If an update to the model is not required, 
provide justification as to why. 
 

64.  Noise Model Appendix O3 10 The report refers to the location, frequency and timing of 
noise sources included in the model being based on Site 
Layout Drawings, Site operation Report, Scoping Study 
report, Mine Ventilation Report and discussions with 
Terramin.  
 
The report does not clearly show the location of all inputs 
to the model.  
 

Provide a map showing the location of all 
source inputs to the model.  

65.  Operating Hours Section 3.8 
 
Chapter 3 
 

3-332 It is not clear how the operating hours have been 
designed to take into consideration potential impacts on 
surrounding businesses and landowners. 
 

Provide further information to demonstrate 
how the proposed operating hours and 
associated activities have been designed to 
take into consideration potential impacts on 
surrounding businesses and landowners. 
 

66.  Noise standard Section 16.10 
 
Chapter 16 
 

16-36 The MP states “Terramin will adopt a project noise limit 5 
dB(A) lower than this in accordance with Part 5, Section 
20 of the Noise EPP for the ore production phase of the 
project in order to provide a better acoustic amenity 
outcome for the surrounding community”. 
 

For noting. 
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Part 5 is the incorrect part of the Noise EPP for this 
application. Part 5 does not apply to mining lease 
applications made through the Mining Act 1971. 
 

67.  Noise TARP Appendix O6 n/a The Noise TARP includes proposed ‘containment and 
remediation measures’ and ‘adaptive management 
measures / contingency plans’ that may not provide an 
adequate response to ensure achievement of outcomes. 
 
For example, the early warning measures and plans 
include monitoring, notifications and updating the model 
and impact assessment. 
 
If an early warning trigger has been reached, it may be 
more appropriate to consider specific changes to 
operations that would immediately seek to reduce the 
impact below the trigger level. 
 
Real time noise monitoring is proposed, hence the 
monitoring system should be integrated to the TARP so 
that the impact of mining sources can be easily identified. 
 
If an exceedance level trigger has been reached (which 
would be a non-compliance under the Mining Act), 
consider a response being to immediately stop activities 
that are causing the exceedance/non-compliance. 
 

Review and respond. 

Geotechnical (Matters 68-74) 
68.  Aquifer 

depressurisation 
Section 
3.4.6.7.5 
 
Chapter 3 
 

3-189 The MP states that, “Water can be pumped from the 
underground aquifers directly above the underground 
workings and immediately reinjected back into the aquifer 
in the event of an emergency. 
This strategy aims to: 

- Prevent the water from entering the mine workings 
and coming into contact with any possible 
contaminants (sediments, hydrocarbons); 

Confirm if aquifer depressurisation is 
proposed and the circumstances that it 
would be used. 
 
If depressurisation is to be used in the event 
of an emergency;  

a) explain how this would achieve the 
aims described in Section 3.4.6.7.5; 
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- Reduce the pressure head forcing water into the 
open voids, and hence to volume of water 
requiring pumping to surface; 

- Increases the safety for personnel and 
infrastructure underground as water is under less 
pressure and less volume; and 

- Prevent impacts to groundwater users and water 
dependent ecosystems.” 

 
Aquifer depressurisation is only proposed in an 
emergency situation, however, the objectives of the 
strategy that are listed appear to apply to aquifer 
depressurisation being used as an ongoing strategy. 
 
If Aquifer depressurisation is proposed as an emergency 
strategy, it is presumed that the strategy must be ready 
and available at all times (including drilled holes and 
pumps). This would include the activity being fully 
approved, licenced and permitted. 
 
Several contingencies have been listed (as dot points in 
Section 3.4.6.7.5, Page 3-189) for inclusion in the 
groundwater management system, however, aquifer 
depressurisation is not included in this list. 
 
The MP also states that depressurisation is not included 
in the groundwater model. 
 

b) provide an assessment of the 
potential impacts an emergency 
event utilising depressurisation would 
have on ground water resource; 

c) describe the proposed locations of 
emergency depressurisation wells; 

d) as part of the impact assessment 
update the groundwater model to 
predict the effect of emergency 
depressurisation; and 

e) clarify whether this activity can be 
done in accordance with the Water 
Allocation Plan. 

69.  Aquifer 
depressurisation  

Figure 3-88 
Figure 3-89 
 
Chapter 3 

3-174 Figure 3-88 and Figure 3-89 both include an aquifer 
depressurisation system in the conceptual site water 
flowsheet and conceptual flowsheet for mine dewatering. 
 
Aquifer depressurisation is shown to flow groundwater 
back into the MAR system. 
 
It is not clear if aquifer depressurisation is still proposed. 

As above, confirm if aquifer depressurisation 
is proposed and the circumstances that it 
would be used. 
 
Review and provide updated Figures 3-88 
and 3-89 that both accurately reflect what is 
proposed. 
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70.  Geotechnical  
 

Section 
10.6.1.6.6 
 
Chapter 10 
 
 
Appendix M1  

10-62 
 
 
 
 
 
76 

Appendix M1 - Mining One Geotechnical Assessment has 
the following recommendation: 
 
“Further work on the major structure model is required to 
gain as much confidence in the position and description 
of the major structures as reasonably possible. The major 
structures are very important to both the hydrogeology 
study (underground water inflows) and the stability of 
underground openings.  Without depressurisation of the 
hanging wall faults and other prominent water bearing 
structures, Mining One consider that there would be a 
significant risk to the operation and to underground 
employees from ground failure (due to high water 
pressures) and flooding.” 
 
It is not clear how the removal of aquifer depressurisation 
as a strategy and the risk of ground failure would impact 
on the integrity of the pre-excavation grouted rock mass 
and in turn the effectiveness of the proposed grouting 
strategy.  
 
MAR investigations and subsequent modelling found that 
depressurisation of the hanging wall fracture (at a rate of 
10-20 L/s) was 25% effective at reducing groundwater 
inflows into the drives only with no notable reduction to 
flows into the decline. Based on this investigation and 
model, depressurisation was not included as a strategy or 
factored into the water balance for the site.   
 

Provide evidence to support that aquifer 
depressurisation is not required to ensure: 

a) Protection of worker safety in cut and 
fill stope working areas; and 

b) The integrity of the pre-excavation 
grouted rock mass and its 
effectiveness to control ground water 
inflows into both cut and fill stope 
working areas and backfill mined out 
voids. 

 

71.  Geotechnical Appendix M1 7-9 
49-50 

Mining One stated that:  
 
“they had made no allowance for the effectiveness of 
grouting the drives to limit/reduce/eliminate water inflow 
and pressures,”  
 

Conduct a geotechnical assessment of the 
proposed stoping mine design with 
consideration of: 

a) your responses to matters raised in 
this document in relation to the 
groundwater model (including 
predicted hydrostatic heads); and 
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“that none of the technical specifications of grouting were 
available to Mining One” (M1, 6.3.1.1),” 
 
“that the groundwater model results were only available to 
Mining One near the completion of reporting,” and  
 
“the assessment of the level of grouting to operate the 
mine successfully was not within Mining One’s brief.” 
 
Mining One refer to:  
“the uncertainty regarding groundwater pressures and the 
grouting method and impact on pressures and flows.” 
 
Mining One consider that without depressurisation of the 
hanging wall and other prominent water bearing 
structures, there would be a significant risk to the 
operation and to underground employees from ground 
failure due (due to high pressures) and flooding. 
 
Mining One state that:  
“any breaches of the grout curtains ……..the pressures 
could be extreme, and the ground support may be 
ineffective.” (M1, 6.3.1.1) 
 
The MP does not propose depressurisation as an 
operational measure to manage the risk highlighted by 
Mining One. Nor does it appear that Mining One were 
able to consider the ground water model which does not 
propose depressurisation. 
 
In summary, it doesn’t appear that Mining One, 
Terramin’s geotechnical consultant, have had the 
opportunity to consider all the factors that are likely to 
influence the geotechnical performance of the stoping 
system proposed by Terramin. 
 

b) the design and extent of grouting to 
be undertaken. 

 
Assessment of the proposed stoping mine 
design should include the design of the 
ground support system necessary for ground 
control of grouted rock subject to high 
hydrostatic heads.  
 
The geotechnical assessment must be 
carried out by a geotechnical engineer with 
qualifications, experience and knowledge in 
underground mine geomechanics. 
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72.  Cemented Rock 
Pillars 

Appendix M1 
 
Appendix H4  
Mining One 
BIHGP 
Hangingwall 
Relaxation 
Assessment 

64 
 
18 

Mining One recommend the Cemented Rock Fill (CRF) 
sill thickness planned for areas of the orebody wider than 
7m should be 10m for planning purposes.  
 
The description of CRF sill placement involves 
development of a double lift. 
 
Mining One observed from the results of the FLAC3D 
modelling that: 
 
“The maximum extent of hangingwall deformation 
corresponds to mining the double lift in each block, in 
preparation for installing a cemented rock fill sill pillar.” 
 
It is noted that the sill pillar for narrow sections of stope 
would be one lift height. 
 
It is not clear,  

• how thicker CRF sill pillars would be placed in 
stope sections wider than 7m;  

• whether this would create higher stope wall spans; 
and  

• what would be the maximum deformation in these 
stope areas.  

Clarify: 
a) how thicker CRF sill pillars could be 

placed in stope sections wider than 
7m; 

b) whether this would create higher 
stope wall spans; and 

c) what would be the maximum 
deformation in these stope areas. 

73.  Geotechnical 
Model 

Appendix H4  
Mining One 
BIHGP 
Hangingwall 
Relaxation 
Assessment 

i, 13, 14 Mining One undertook mine wide numerical model using 
FLAC 3D to investigate and quantify the expected extent 
if hangingwall relaxation for the Bird in Hand Gold Mining 
Proposal. The work was carried out to assess whether 
relaxation of the stope walls would impact the integrity of 
the pre-stoping grouted rock mass designed to control 
groundwater inflows. 
 
Mining One provided a summary of the material 
parameters required for numerical model inputs (Section 
2.5.2, Rockmass Parameters). A justification for the 
derivation for each of the parameters was provided in 

a) Provide discussion on the sensitivity 
of assumptions used to develop the 
FLAC 3D model  to investigate and 
quantify the expected extent of 
hangingwall relaxation for the stope 
wall deformation impacting on the 
effectiveness of pre-stoping grouting; 
and 

b) Provide an uncertainty analysis of 
parameters used in the modelling of 
stope wall deformation impacting on 
the effectiveness of pre-stoping 
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Appendix 2. The justification includes measurements of 
drill core from BiH and assumptions, including the 
properties of the backfill. 
 
Mining One note that: 
“No stress measurements have been completed in the 
Adelaide Hills region, or locally for the BiH.” 
 
The stress fields for input into the BiH stress model have 
been assumed (Section 2.5.3, Regional Stresses). 
 
Mining One observed (Section 3.1.2, General Model 
Results and findings) from the model results: 
 
“…..the ungrouted hangingwall EDZ (Excavation Damage 
Zone )…. generally reaches a thickness of 6-8m….. It is 
interesting to note how these “standoff” distances are to 
the practical recommendations presented in Section 2.4, 
requiring a 6-8m ‘bulkhead’ between the active area and 
water bearing country.”  
 
This observation implies the importance of the 
deformation modelling to inform design of effective pre-
stoping grouting. 
 
The modelling is of ungrouted ground and doesn’t appear 
to assess potential deformation of the stope walls due to 
the hydrostatic head  acting on the pre-stoping grouted 
rock mass enveloping the stope. 
 
The modelling makes a number of assumptions 
concerning the insitu stress fields and rock material 
parameters and does not appear to include an 
uncertainty analysis. 
 

grouting. The analysis should 
consider the effect of the hydrostatic 
head acting on the pre-stoping 
grouted rock mass enveloping the 
stope. 
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74.  Mine Design Appendix M1 
 
 

85 The Mining One report recommends that further work is 
done on the major structure model to reduce uncertainty 
around the position of major geological structures prior to 
mining. This is required to ensure major water bearing 
faults are avoided or managed appropriately. 
Confidence in fault location is also important for 
development of the vent raise shafts as zones of poor 
rock quality which can cause shaft instability or failure. 
Figure 6-10 shows that all potential shaft options intersect 
fault locations as they are currently understood.   
 
It is not clear when, or if further geotechnical drilling is 
proposed to inform the optimal design of underground 
workings to avoid intersection of groundwater bearing 
structures. 
 
Furthermore, it is not clear to Government how 
uncertainty around the structure model has been reflected 
in the hydrogeological model. If the location of major 
structures is uncertain how certain is the understanding of 
the major structures identified in terms of size or expected 
in flows.  
 

Provide clarity in relation to when further 
geotechnical drilling is proposed to inform; 

a) the optimal design of underground 
workings to avoid intersection of 
groundwater bearing structures; and  

b) the extent that pre-excavation 
grouting is required. 

 
 
 
 

Description of Proposed Mining Operations (Matters 75-90) 
75.  Mine Design Section 

3.4.2.3.3 
 
Chapter 3 
 
 

3-103 The MP indicates that the position of the crown pillar will 
be based on a 35m standoff between the lowest levels of 
historic workings and the highest planned level of 
proposed mining operations. 
 
It is not clear how the lowest level of historic workings has 
been determined. 
   

Clarify how the lowest levels of historic 
workings were determined and provide 
evidence to justify the level.   

76.  Mine Schedule Chapter 3 
 

3-31 The MP inconsistently describes how long the mine will 
be operational. Throughout Chapter 3, the life of mine is 
described as 5 years.  

Clarify the proposed mine life for the 
purpose of this mining lease application. 
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Figure 3-2 and Appendix 3 describe the life of mine as 7 
to 8 years. 
 

77.  Ore Production 
Timeframe 

Section 
3.1.1.2 
 
Chapter 3 
 

3-31  
3-32 

The Ore Production timeframe described in Section 
3.1.1.2 is inconsistent with the ore production timeframe 
presented in Figure 3-2 Proposed Phases of the project 
and Appendix 3 – Noise Impact Assessment (Figure 3). 
 

Clarify the ore production timeframe. 

78.  Scope of Mining 
Proposal and  
Project Timing 

Section 
3.1.1.2 
 
Table 3-2 
 
Table 3-6 
 
 
 
Section 3.3.1 
 
 
 
 
 
 
 
 
 
Section 
3.3.1.2 
  
 
 
 
 
Section 
3.4.3.1 

3-32 
 
 
 
 
3-68 
 
 
 
3-70 
 
 
 
 
 
 
 
 
 
3-72 
 
 
 
 
 
 
3-144 
 

The MP states that “This proposal is based on the known 
mineralisation reaching 450 m below surface” and the 
depth below surface of the “Ore body from 150mbs to 
450mbs.” 
 
The proposed total ore production is estimated to be 
approximately 594,682 tonnes based on the JORC 
resource. 

“Exploration activities at BiH fall into four categories: 
• Infill drilling of the inferred portion of the BiH 

Resource to upgrade the classification to 
Indicated; 

• Explore for down plunge extension to the BiH 
Resource; 

• Near mine exploration; and 
• Sterilisation drilling.” 

 

“Based on average ounces per vertical metre (OVM) 
predicted in the upper portion of the Resource, there is 
potential to add in excess of 250kOz by extending the 
known strike extent of mineralisation to its full width 
between 100mRL and 0mRL, and defining the down 
plunge extent to -200mRL.” 
 
“The expected life of the mine is 5 years from the 
commencement of the decline, with ore production 

In relation to the matters raised, please 
confirm that the scope of the MP is still 
consistent with Terramin’s intentions in 
relation to the extraction of the JORC 
resource. 
 
Should this not be the case, please provide 
additional information to clarify the scope. 
 
Provide additional information in relation to 
the applicants plans to investigate beyond 
the JORC resource including an indication of 
the timing of any plans and how that timing 
relates to the Life of Mine currently 
proposed. The requirement of Matter 78 that 
relates to project timing is related to Matter 
79 and hence may be addressed in 
conjunction. 
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5-42 
 

commencing in month 14 (Year 2). There are exploration 
activities planned for down dip of the known ore body 
(below 450m below surface), as well as for the nearby 
reefs of Bird Extended, Ridge Mine, Brind Mine etc.” 
 
On page 5-42 of the MP, the applicant appropriately 
discusses some of the potential regulatory pathways for 
potential extensions to the scope of the Mining Proposal, 
including additional application processes. 
 
DEM notes that the MP does not include an 
environmental impact assessment for the proposed 
mining of any potential extensions to the JORC resource. 
 
The assessment of your application for a Mineral Lease 
and Miscellaneous Purposes Licence is based on the 
scope that you have set out in your MP and the elements 
of that scope that have been subject to your 
environmental impact assessment. 
 

79.  Project Timing  n/a n/a Content in the MP is based on Terramin’s 2018 internal 
scoping study and the 2018 Bird in Hand JORC resource 
estimate (ASX release 30 Oct 2018). 
 
The process that a company follows to evaluate and 
develop a mineral project varies. Project evaluation and 
investment decision making typically steps through a 
series of feasibility studies which form the basis for 
conversion of a Mineral Resource estimate to an Ore 
Reserve estimate. Feasibility studies typically involve 
increasing the level of detailed information to inform 
factors that must be considered in the resource to reserve 
conversion process. These factors may include: resource 
definition, technical studies, engineering design, 
environmental studies, regulatory applications and 
stakeholder engagement.  

Discuss Terramin’s plans for project 
evaluation.  
 
Describe how those plans align with the 
timeframes prescribed in the Mining 
Regulations 2011 for: 

• submission of a PEPR (should a 
lease and/or licence be granted) that 
meets regulatory requirements; and 

• the commencement of the Bird In 
Hand Gold Mine Project. 
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It is important to align a company’s project evaluation 
process with the regulatory process. 
 
The Mining Act 1971 regulatory process involves the 
application for a Mining Lease and Miscellaneous 
Purposes Licence which is currently under assessment. 
Should the Lease and/or Licence be refused, the process 
ends. Should a Lease and/or Licence be granted, the 
Mining Act 1971 sets regulatory time frames and content 
for the submission of a Program for Environment 
Protection and Rehabilitation and subsequent 
commencement of mining operations. 
 

80.  Scope of Mining 
Proposal 

Section 
3.2.2.1.2 
 
Chapter 3 
 

3-68 The MP states that “Gold doré is not included in the 
current processing flowsheet, mainly due to the fine grain 
nature of the gold in the ore. It is considered that a gravity 
circuit could be introduced at a later date to collect any 
free gold and then produce gold doré. Any gold doré 
production would be sold into the well established 
Australian market for refining into gold bars. The inclusion 
of a gravity circuit and small smelter is not considered a 
significant alteration to the plant and will be justified once 
the level of free gold is determined in the initial 
processing.” 
 
The MPLA Management Plan (21-12) states that “An 
additional option is for further processing to produce a 
refined gold product i.e. dore,” and, “given the 
uncertainty, such a development has not 
been included in the assessment.” 
 
It is not clear where any future proposed alterations to the 
process plant would be located. 
 

Provide clarification as to the potential 
locations for any future proposed alterations 
to the process plant as described. 
 
Should you wish this potential mining 
operation to be considered in the 
assessment of the Mining Proposal or 
Management Plan, provide an impact 
assessment in accordance with section 6.1.2 
of the Determination. 
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No impact assessment has been included for this 
potential process plant alteration. 
 

81.  Scope of Mining 
Proposal 

Section 
3.4.2.6 
 
Chapter 3 
 

3-117 
 
 
 
 
 
 
 
 
 
3-220 
 
 
 
 
3-231 

The MP states that “Further geotechnical studies to be 
undertaken during the development stage, as well as 
once the actual mullock material to be used is available, 
will investigate the appropriate required fill strength to be 
used at each stage of the operation and may look at the 
use of cemented aggregate fill (CAF). This type of fill 
would require a more uniform aggregate, so a crushing 
and screening process might need to be incorporated into 
the mining sequence.” 
 
The MP (3-220) states that “There is sufficient area within 
the IML to allow for possible rock screening, if required for 
backfill purposes (using a temporary crushing and/or 
screening plant).” 
 
The MP (3-231) states that “An area for screening has 
been anticipated in the space allocated for the IML. It is 
assumed that management of blasting techniques to 
manage fragmentation and screening will negate the 
requirement for waste crushing on surface.” 
 
The IML is also proposed to be included in a shed. 
 
The proposal is not clear about the requirement for 
surface screening and crushing processes. 
 
It is not clear exactly where any future proposed crushing 
and screening process plant would be located. 
 
No impact assessment has been included for this 
potential process plant addition. 
 

Provide clarification about the requirement 
for surface screening and crushing 
processes. 
 
Provide clarification as to the potential 
locations for any future proposed crushing 
and screening process plant as described. 
 
Should you wish these potential mining 
operations to be considered in the 
assessment of the Mining Proposal, provide 
an impact assessment in accordance with 
section 6.1.2 of the Determination. 
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82.  Exploration  Chapter 3 
Section 
3.3.6.2 

3-70 Historical drilling has occurred over the Mineral Claim 
from both Terramin and previous Tenement Holders. It is 
not clear exactly what holes will be rehabilitated and 
under what circumstances. 
 
Existing drill holes that are located proximal to proposed 
underground workings have the potential to impact on 
worker safety and achievement of the proposed 
groundwater outcome. 

Clarify the rehabilitation plan, including 
timing for all drill holes, historical and those 
within the MP. 
 
Provide a map(s) and table that shows: 

• holes that are known to be suitably 
sealed to DEM requirements;  

• holes that are known to be open (not 
sealed to DEM requirements);  

• holes that are in use (not sealed ) 
and require sealing for mining 
purposes; 

• holes that have an unknown backfill 
(sealed) status that requires 
investigation.   

• all holes that are outside the 
resource; 

• all holes that are inside the resource. 
 
Include the following known historical holes: 

• The 2x RC holes were drilled by 
Capricorn Resources Pty (Capricorn) 
in 1997,  

• Maximus Resources Limited drilled 
29 diamond holes between 2005 and 
2008 

• Terramin drilled holes and 7 water 
bores. 

 
Provide detail of the proposed strategies 
relating to existing drill holes to mitigate the 
risk of exposing underground workings to 
high water pressure and high groundwater 
inflows. 
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83.  Exploration Section 
3.3.7.3 
 
Chapter 3 
 

3-83 It is not clear how the water bores and monitoring bores 
drilled in 2019 under the MAR water investigation activity, 
the 5 water investigation bore bores drilled in 2014 and 
the monitoring bore, BH052 drilled in 2016 will be 
rehabilitated or incorporated into proposed mining 
operations.  
 

Clarify when and how the stated bores will 
be rehabilitated or if relevant incorporated 
into proposed mining operations. .  
 
 

84.  Exploration Appendix E1 n/a The impact assessment did not consider exploration 
activities proposed for the southern portion of the mineral 
claim (south of Bird in Hand Road).  
 

Provide an impact assessment with 
consideration of proposed exploration 
activities south of Bird in Hand road as a 
source. The following (but not limited to) 
environmental aspects must be considered: 

• Visual Amenity; 
• Noise; 
• Air Quality; 
• Land use. 

 
The impact assessment must be done as 
per Section 6.1.2 of the Determination and 
include any supporting reports. 
 

85.  Proposed 
operations under 
BIH Road 

Section 
3.5.3.2.2 
 
Chapter 3 

3-214 The MP states that “There will be a need to pass the 
pipelines under the Bird-in-Hand Road – directional 
drilling is proposed for this to occur to prevent damage 
and excavation of the existing road surface.” 
 
Controls and mitigations should be put in place to ensure 
no damage to the road.  The relevant standards and 
legislation must be adhered to and complied with. 
 

Provide additional information in regards to 
the relevant standards and legislation 
specific to drilling under established public 
roads. 
 
Discuss proposed controls and mitigations to 
ensure there would be no damage to the 
road. 
 

86.  Closure Section 3.10 
 
Chapter 3 
 

3-337 The following matters relate to closure proposed within 
the MP: 
 
a) The MP states that “It is the intention of Terramin that 

the Goldwyn property is returned to a safe and stable 
landform that is suitable for use as lifestyle property or 

a) Provide a description of the processes 
that Terramin propose to ensure that 
rehabilitation, closure and planning for 
the post-mine land use are integrated 
into the project planning from the 
beginning. 



Ref: T2019/001021 

 
Page 50 of 76 

# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

agribusiness in the same manner as those existing in 
the area. It is expected that the Goldwyn property 
would be made available for purchase by a third party 
once it has been rehabilitated to the satisfaction of the 
regulators at the completion of mining.” 
 
DEM acknowledges that rehabilitation and closure is 
a progressive process that must allow for flexibility in 
relation to determining the most suitable productive 
post-mining land use. Nevertheless, a well defined 
closure plan is required that reflects the current 
proposal for post-mining land use. 
 
The MP proposes to sell the Goldwyn property after 
rehabilitation, closure and mine completion. Given the 
proposed life of mine is approximately 8 years (MP 
Figure 3-2), it is important that that planning for 
closure and the post mining land use is integrated into 
the project planning from the beginning.  
 
The MP states “As part of the completion plan a range 
of site infrastructure elements are proposed to be 
retained due to their values to potential future 
landowners.” 
 
If it is currently proposed that some site infrastructure 
would be retained to form part of the post-mining land 
use, then there must be consideration for how this 
infrastructure would be rehabilitated (if required) and 
legally transferred post-mining. 

 
b) The MP states that “The base area of the IML will be 

left in a condition such that it is available as a 
hardstand area for potential future commercial use 
(e.g. green houses, shedding and other building 
subject to approval).” 

b) Provide additional information in regards 
to the conceptual rehabilitation plans for 
the IML, specifically in relation to how 
the 5m vertical face would be 
rehabilitated to enable transfer to the 
proposed future land uses. 
 

c) Review and respond to the issues 
regarding mining infrastructure to remain 
post-mine completion for the future land 
use. 
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The IML includes a 5m vertical cut back and states 
that the Factor of Safety for this cut back is 1.04 (MP 
reference Table 3-36).  

 
The MP (Pg 3-234) states that “If this wall is to remain 
the batter will be reduced to 40° to 45° or retaining 
walls constructed on the inside of the IML.” 

 
Apart from this statement, it appears that no further 
conceptual rehabilitation or closure designs have 
been proposed as to how this cut back would be 
rehabilitated to ensure a safe and stable landform (as 
a minimum), or to ensure a land use transfer back to 
commercial use. 

 
c) Section 3.7.13.1 of the MP (Pg 3-331) states that 

“The new access to the site, including the car parking 
area and the creek crossing will be left in place post 
mining operations as it will proved a suitable access 
to a wide range of potential future land uses, whether 
private, public, or commercial.” 

 
It is also proposed for the site offices, workshops and 
other infrastructure to be retained and not 
rehabilitated. 

 
Section 3.10.5 of the MP lists the mining infrastructure 
that has commercial value to the next land user and 
hence is planned to remain on site.  In regards to this 
infrastructure, detail has not been provided in relation 
to the process that would be required to ensure the 
infrastructure could be transferred to the next land 
use/user. This process should consider implications 
for the potential mining rehabilitation liability (i.e. the 
rehabilitation of infrastructure would need to be 
included in the rehabilitation liability estimate whilst 
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the transfer of the infrastructure to a future land use is 
uncertain). 

 
The applicant should consider a base case that 
involves the rehabilitation and removal of the majority 
of infrastructure (other than infrastructure required to 
ensure achievement of environmental outcomes) with 
the caveat that the infrastructure would only remain 
post-mine completion should its transfer to the future 
land use be certain. 

 
87.  Completion 

outcomes and 
criteria 

Table 3-51 3-362 The proposed completion outcomes must be reviewed. 
Some of the outcomes are statements of strategies rather 
than outcomes. 
 
The proposed draft completion criteria must be reviewed. 
Some of the criteria are operational (e.g. hydrocarbon 
spills). Some criteria relate to monitoring periods that are 
inconsistent with the proposed life of mine as presented 
in MP Figure 3-2 (e.g. differential settlement 
measurement). 

 

Review completion outcomes and draft 
completion criteria. 

88.  Measurement 
Criteria 

Appendix D1 n/a The draft measurement criteria for the proposed 
groundwater outcome uses a method of two standard 
errors to calculate the outcome achievement. 
 
The method used in measurement criteria must be 
appropriate to demonstrate achievement of the 
environmental outcome. 
 
One key factor (among others) that determines if a 
standard error calculation is a fit for purpose 
measurement is the sample size for the calculation. 
 

Demonstrate that using the statistical 
method of standard error is appropriate to 
demonstrate achievement of the 
groundwater outcome. 

89.  Measurement 
Criteria 

Appendix D1 n/a Some draft measurement criteria refer to the Chief 
Inspector of Mines. 

For noting. 
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For noting, it is more appropriate to refer to the “Director 
of Mines or other Authorised Officer” or the “Mining 
Regulator” depending on the context. 
 

90.  Bird in Hand 
Winery 
Development 
Application 

Chapter 9 
Appendix G1 

9-28 
60 

In September 2019, a development application to 
redevelop Bird in Hand Winery was approved under the 
Development Act 1993.   

The definition of environment in the Mining Act 1971, 
includes existing or permissible land use. The existing or 
permissible land use that must be considered in 
assessing potential environmental impacts is set at the 
time of a lease grant (if granted) not at the time of a lease 
application. For this reason, the approved development at 
Bird in Hand Winery must be considered as part of this 
application. 

Conceptual design images of the development show 
addition of a second story to the cellar door area with 
open views towards the proposed mine site. 

It is not clear whether the control measures proposed in 
the MP to mitigate potential visual amenity and noise 
impacts on this receptor (Bird in Hand Winery) can 
achieve the proposed outcomes. 

Consider the approved Bird in Hand Winery 
development a receptor and demonstrate 
that the control measures proposed would 
achieve the proposed visual amenity and 
noise outcomes. 
 
 

Groundwater Management Strategies (Matters 91-104) 
91.  Groundwater – 

control or 
contingency  

Sections 
3.4.6.2.1 
 
3.4.6.7 
 
Chapter 3 
 
 

3-180 to 3-
181 
 
3-188 to 3-
189 

Underground pumping infrastructure has been designed 
to 40 L/s. Surface water storage balances have 15 ML 
capacity, designed to hold the maximum rainfall event 
49mm/hr for 24hrs plus groundwater inflows (5 days at 48 
L/s) minus waste water treatment plant outflows (5 days 
operating at 25 L/s). 
 

Provide detailed contingencies for 
unexpected inrush at these volumes to 
demonstrate that the groundwater and 
surface water outcomes could be achieved.  
 
Noting the advice from Multigrout, provide 
evidence that an inflow associated with 
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 The groundwater model shows that interception of the 
hanging wall fault (without grouting) would result in mine 
inflows of 60 L/s at 130 metres below ground and 160 L/s 
at 300 metres below ground. The MP states this inflow 
could be controlled within a 2-week period. 
 
To note that such inflows over a two week period has the 
potential to exceed proposed water allocation volumes. 
 
Multigrout note that the “potential risk if hanging wall 
failure and loss of grouted ground, exposing ungrouted 
ground and high water inflows. This creates a situation of 
very difficult recovery, large time and cost implications!!?” 
(H4, page 6). 
 

hanging wall failure could be controlled 
within a 2-week period.    

92.  MAR Peer 
Review 

Chapter 10 
 
 
Appendix 
H10 

10-6, 10-7, 
10-48, 10-
63 

Appendix H10, titled “MAR INVESTIGATION PEER 
REVIEW” is a review of the groundwater model by IGS, 
dated 19 June 2019 that includes MAR scenarios and not 
a review of MAR as a control strategy to manage 
groundwater potential impact events. 
 

Provide an independent peer review report 
of the MAR related documentation and the 
use of MAR as a control strategy to manage 
groundwater potential impact events. The 
review report must:  

- assess whether MAR is likely to 
achieve the proposed groundwater 
outcome/s; and 

- include identification of any risks, 
assumptions and uncertainties 
associated with MAR. 

 
The peer review must also address the 
following issues:  

a) The risk of reinjection wells clogging 
and its influence on the effectiveness 
of the proposed MAR;  

b) The risk of reinjection wells clogging  
due to the proposed water 
treatment/mixing on the surface and 
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the reinjection of that water into the 
aquifer;  

c) The risks associated with limited 
hydraulic conductivity and the 
fractured nature of the aquifers; 

d) The degree of redundancy required 
to be built in to MAR (number and 
location of wells, and injection rates 
with respect to the mine inflows) to 
manage water to ensure continuous 
mining operations as proposed; 

e) The extent the MAR will contribute to 
mine water inflows; 

f) The risk of artesian flows; 
g) Review if the proposed MAR meets 

the requirements of the WMLR WAP 
(2013) requirements, in particular 
principle 147: “hydrogeological risk 
assessment must be consistent with 
the National Water Quality 
Management Strategy Australian 
Guidelines for Water Recycling: 
Managing Health and Environmental 
Risks (Phase 1) and other related 
documents current at the time.” 

93.  Case Studies for 
Grouting 

Section 
3.4.2.7.5 
 
Chapter 3 
 
 

3-133 It is not clear in this section of the MP how the case 
studies for grouting provided are analogous with grouting 
proposed at Bird in Hand.  
 
None of the case studies provided reflect the potential 
inflow risk associated with interception of the hanging wall 
fracture (max 160 L/s).  
 
From the information provided, it doesn’t appear that any 
of these case studies are of grouting underground stoping 
systems for the purpose of minimising drawdown of the 

Provide clarification on which aspects of 
each case study is analogous with grouting 
proposed at Bird in Hand.  
 
If available, provide case studies where 
extensive grouting of the envelop of rock 
surrounding a underground stoping system  
is/was necessary for the purpose of 
minimising drawdown of the ground water 
table to prevent impacts to 3rd party 
groundwater interests and/or environmental 
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ground water table and prevention of impacts on 3rd party 
groundwater interests. 
 

receptors. Describe the similarities and 
differences with the proposed underground 
stoping for the BIH resource in terms of the 
geological environment hosting the mineral 
resource, the hydrogeological environment, 
stoping system and its relationship to the 
hydrogeological environment and 
groundwater interests/ environmental 
receptors to be protected. 
 

94.  Grouting Section 
3.4.2.7.2 
 
 
 
 
 
 
 
Section 
3.4.6.2.1 
 
Chapter 3 
 
 
 
 
 
 

3-131 
 
 
 
 
 
 
 
 
3-180 

The MP states that “Post excavation grouting is used in 
cases where unexpected water inflows occur. These 
cases can occur during/after a blast or a seismic event; in 
cases where drilling intercepts an unknown aquifer; or 
with an increase in aquifer water pressure.” 
 
Post excavation grouting is a key control measure 
proposed in the event of unexpected water ingress. 
 
It is assumed that it would be critical to implement post 
excavation immediately after an unexpected water 
ingress event. Section 3.4.6.2.1 states that “If the hanging 
wall fault/fracture was intercepted unexpectedly, Terramin 
would expect to have the situation rectified significantly 
within the 2 week period to ensure no impact to identified 
sensitive receptors (existing groundwater users), 
otherwise operations would need to be suspended until a 
further solution was identified and approved by the mining 
regulator.” 
 
Does this mean the equipment, personnel, processes and 
procedures for post excavation grouting must be ready 
and available at all times? 
 

Provide additional detail in regards to the 
effectiveness of post excavation grouting, 
including (but not limited to): 

a) Discussion on the timing of 
implementing the strategy, and what 
this means for having the equipment, 
personnel, processes and 
procedures in place for post 
excavation grouting. 

b) Relevant examples that relate to the 
mining method and grouting process 
proposed at Bird in Hand.  
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The examples provided in Section 3.4.2.7.2 of the report 
relate to shafts and bores and do not directly relate to 
what is proposed (cut and fill stoping).  
 

95.  Grouting and 
Draft Leading 
indicator Criteria 

Section 
3.4.2.7.1 
 
Chapter 3 

3-128 This section of the MP provides a description of the 
approach and process for pre-excavation grouting, 
including details about: 

- Water loss testing 
- Measurements to determine acceptable amount of 

leakage 
- Performance criteria for determining water 

tightness. 
 
The Mining Regulations 2011 state that leading indicator 
criteria will be used to give an early warning that a control 
strategy may fail or be failing.  
 
Given that grouting is a critical control strategy to ensure 
achievement of the groundwater outcome, it would be 
appropriate to consider the application of leading 
indicator criteria to this strategy. 
 
The MP page 3-180 states “the groundwater 
management system designed for the BIH Gold Project 
must meet the following criteria: 

• Provide for sufficient measuring and monitoring 
points to identify any leading indicator criteria for 
both groundwater quality and quantity”.   
 

DEM agrees with this statement. 
 
The MP Appendix D1 does not propose any draft leading 
indicator criteria that directly measure performance of 
control strategies to manage groundwater inflows. 
 

Review draft leading indicator criteria for the 
groundwater outcome and propose 
additional draft leading indicator criteria for 
the control strategies to manage 
groundwater inflows (including grouting 
control strategy). 
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96.  Grouting Section 
3.4.2.7.1 
 
Chapter 3 

3-128 The MP states that:  
 
“In regard to the BIHGP, Multigrout Australia have 
prepared a pre-excavation grouting proposal based upon 
the site specific information of the BIH geology and 
hydrogeology, and pre-excavation grouting is expected to 
reduce inflows by 90%. This view is supported by various 
grouting reviewers, including Golder Associates and 
Sovereign Hydroseal.”  
 
A similar statement is made on Page 3-318. 
 
The MP does not include any reports or evidence to 
support the view stated from Sovereign Hydroseal in 
regards to pre-excavation grouting. 
 

Provide evidence to support the view stated 
from Sovereign Hydroseal. 

97.  Grouting Section 
3.4.2.7.1 
 
Chapter 3 

3-130 The MP states that “In summary, the pre-excavation 
grouting process will follow an established procedure, 
which will evolve over time as experience is gained in 
changing ground conditions, review and analysis of the 
outcomes. Grouting is a dynamic process and includes 
analysing and modifying the process over time to ensure 
that groundwater inflow requirements are being met and 
process continually refined for efficiency and economy.” 
 
The MP page 3-180 states “the groundwater 
management system designed for the BIH Gold Project 
must meet the following criteria: 
 

- Flexible and expandable to meet potential 
capacity over the life of the mine; 

- Adaptable to be expanded at short notice should 
unexpected inflows be encountered; 

- Provide access for post excavation grouting 
processes to occur to stem the flows; 

Review the matters raised and provide a 
discussion on operational processes that 
would be proposed to be adopted. 
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- Provide sufficient storage capacity prior to 
treatment and/or re-injection; and 

- Provide for sufficient measuring and monitoring 
points to identify any leading indicator criteria for 
both groundwater quality and quantity.” 

 
The MP page 3-188 states “Regular monitoring and 
testing processes (i.e. probing, flow meters, level 
indicators and alarms in sumps and tanks etc.) and 
continuous improvement system for risk management” 
will be built into the design of the groundwater 
management system. 
 
However, detail has not been provided in relation to the 
operational processes for grouting that would be adopted 
for: 

1) Quality Assurance and Quality Control of the 
grouting process; 

2) Verification or auditing that grouting has been 
implemented as per design on an ongoing 
operational basis; 

3) Verification or auditing that grouting is operating 
as per design on an ongoing basis; 

4) Ensuring that operational learnings are adapted 
into future processes; and 

5) Governance arrangements, including independent 
reviews and audits. 
 

98.  Grouting 
Contingency 
Measures 

Section 
3.4.6.7  
 
Chapter 3 
 

3-188 Several contingencies have been listed (as dot points) for 
inclusion in the groundwater management system, 
however, post-excavation grouting is not included in this 
list. 
 

Review and respond. 

99.  Post Stoping 
Grouting 

Appendix H4 
BIHGP- 
Grouting for 

11 Both MultiGrout (Appendix H4) and the Golder peer 
review (Appendix H5) do not comment on the practical 
achievability of the identification of flow pathways and 

Discuss the feasibility/ability to conduct post-
stoping grouting over the life of the mine, 
including; 
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Groundwater 
Control 
 
Appendix H5 

subsequent grouting in a post-stoping and post backfill 
(not post-excavation) environment. It is possible that 
inflows of ground water into backfilled portions of the cut 
and fill stope could occur as a result of ground water 
being displaced from adjacent grouted zones to 
ungrouted zones (MultiGrout, page 11) and as a result of 
dilation and relaxation of the grouted hanging stope walls. 
 
The MultiGrout Report, page 11 notes that post 
excavation grouting is rectification and very difficult to 
achieve the right result, substantially more time 
consuming, hence 10 – 50+ times the cost of pre-
grouting. Avoid post-grouting by proper investigations, 
probe drilling, well considered and pragmatic critical 
decision making. 
 

a) how the location of groundwater 
inflows into backfilled stope voids 
would be identified; 

b) how access to conduct grouting 
operations grout these inflows would 
be established; and  

c) how the effectiveness of post stope 
and backfill grouting would be 
monitored. 

 
 

100.  Pre-excavation 
grouting 

Section 
3.4.2.4.1.1 
 
Chapter 3 
 
Appendix M1 
 
 
 
 
 
 
 
 
 
 

3-111 
 
 
 
 
48 
 
 
 
 
 
 
 
 
 
 

The MP proposes development of the primary ventilation 
raise through clay and weathered rock. Mining One state:  
 
“Shafts to surface will be influenced by the thickness of 
the surficial clay materials, with all current shaft position 
options likely to require lengthy pre-sinks with precast 
concrete liner within the clay materials.” 
 
Pre-excavation grouting is proposed to manage inflows 
associated with the primary ventilation raise development. 
 
It is not clear whether a precast concrete liner is proposed 
or whether management of inflows will rely entirely on 
pre-excavation grouting. 
 
It is uncertain how pre-excavation grouting will practically 
be undertaken through the depth of surficial clay 
materials (for which Mining One have estimated the 
uniaxial compressive strength to be 80kPa (Appendix H4, 
Mining One, BIHGP Hangingwall Relaxation Assessment) 

Describe the process proposed for pre-
excavation grouting in poor rock conditions 
associated with development of all proposed 
shafts. 
 
Provide discussion on how the integrity of 
the grouted surficial clay materials 
intersected by the shafts would be assured 
to maintain grouting effectiveness for the life 
of the mine.    
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and what affect this could have on grouting effectiveness 
and ground water inflows for the life of the mine.    
 

101.  Post excavation 
grouting 

Appendix H4  
BIHGP- 
Grouting for 
Groundwater 
Control 

6, 11 Multigrout describe post excavation grouting as being 
“very difficult to achieve the right result and substantially 
more time consuming.” 
 
Multigrout note that the “potential risk if hanging wall 
failure and loss of grouted ground, exposing ungrouted 
ground and high water inflows. This creates a situation of 
very difficult recovery, large time and cost implications!!?” 
(H4, page 6). 
 
It is not clear whether the proposed strategies to manage 
inflows upon interception of the hangingwall fracture are 
likely to achieve the proposed groundwater outcome of: 
 
No adverse impact to the quantity or quality of water 
caused by the mining activities to existing and future 
licenced users and water dependant ecosystems. 
 

Discuss the risk of a potential failure of the 
hanging wall, of the cut and fill stopes and 
the exposure of ungrouted ground occurring.  
 
Describe how this failure event would be 
recovered to ensure achievement of the 
ground water quantity outcome and how 
compliance with the WAP would be 
achieved.  

102.  Post excavation 
and post stoping 
grouting 

Appendix H4  
BIHGP- 
Grouting for 
Groundwater 
Control 

11 Multigrout refer to the potential for ungrouted zones 
becoming wet zones due to groundwater being displaced 
from the adjacent grouted zones. 
 
It is not clear how grouting of the stope walls (both 
hangingwall and footwall) subsequent to backfilling could 
successfully be carried out. 
 

a) Describe how grouting of the stope 
walls subsequent to backfilling could 
successfully be carried out; 

b) Describe how the location of the flow 
of groundwater into the backfilled 
stopes would be determined; and 

c) Describe how access for a drill 
platform would be established to 
conduct grouting that achieves the 
necessary coverage. 

 
 



Ref: T2019/001021 

 
Page 62 of 76 

# Topic Mining 
Proposal 
Reference 

Page No. 
Reference 

Description of Matter Raised by SA Government Requirement of applicant in Response 
Document  

103.  Grouting 
contingency  

Appendix H4  
Report for 
Terramin 
Australia 
Questions 
Raised by 
DEM in 
response to 
Mining 
Proposal, 
BIHGP, SA 

10 Multigrout recommend a number of contingency 
measures should groundwater inflows be detected within 
completed and backfilled stope areas. 
 
It is not clear how these contingency measures would be 
effective in controlling groundwater inflows into backfilled 
stopes to ensure achievement of the groundwater 
outcome:  
 
No adverse impact to the quantity or quality of water 
caused by the mining activities to existing and future 
licenced users and water dependant ecosystems. 
 
 

Provide further information on how the 
contingency measures described by 
Multigrout would be effective in controlling 
groundwater inflows into backfilled stopes to 
both ensure achievement of the groundwater 
outcome and ensure the protection of worker 
safety. 
 

104.  Pre-stoping 
Grouting 

Appendix H4  
Mining One 
BIHGP 
Hangingwall 
Relaxation 
Assessment 
 

18 Mining One determined surface deformations and 
interactions using the mine wide model. The maximum 
surface deformation from mining of the BiH is shown in 
Figure 14. This shows maximum displacement at the 
surface above the underground stoping to be 6-8mm. 
 
Mining One also note (Appendix M1, page 66) the 
creation of voids causing surface subsidence. 

Noting the predicted displacement at surface 
due to underground stoping, discuss the 
extent of displacement in the hangingwall of 
the stope and the implications of this 
displacement on the effectiveness of pre-
stoping grouting. 

Land Access (Matters 105-106) 
105.  Exempt Land Appendix T3 

 
n/a Table E1 within Appendix T3 identifies 56 potential 

triggers of exempt land. The MP does not provide the 
current status of Terramin obtaining required waivers of 
exemption or the process to obtain them.  
 
 

Provide an updated Table E1 which includes 
additional information on the current status 
of all required waivers of exemption and the 
intended process to obtain those still 
required. 
 
Should the agreements or negotiations be 
confidential in nature, evidence and details 
can be provided to DEM on a confidential 
basis and outside of your Response 
Document.  
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Please contact DEM should you wish to 
discuss the process for providing evidence 
and details on a confidential basis. 
 

106.  Land Tenure 
(Regulation 5 
Consent) 

Section 
21.3.2 
 
Chapter 21 
 

21-7 Bird in Hand Road, which cuts through the middle of MC 
4473, is under the care of Adelaide Hills Council.  
 
The MP states that: 
 
“Terramin will gain further consent from the council upon 
the registration of the ML.” 
 
Regulation 5 of the Mining Regulations 2011 require 
written consent from Adelaide Hills Council to be provided 
before a right under the Mining Act 1971 can be 
exercised.  
 

Provide a status update regarding this 
matter.  

Traffic (Matters 107-110) 
107.  Traffic Appendix F1 43 The recommendations in Appendix F1 state that the 

preferred route (route 2) will require a number of 
upgrades including: 

• Upgrade of the Nairne Road / Pfeiffer Road 
intersection;  

• Upgrade of Narine Road between North Road and 
Old Princes Highway; and 

• Widening of the rail crossing north of Old Princes 
Highway.  

Clarification is sought on the funding responsibilities 
associated with the upgrades specifically the proponents 
role in funding the upgrade.  

Clarify the funding arrangements for the 
road upgrades required for the preferred 
traffic route.  

108.  Traffic Appendix F1 57  Appendix F1 identifies that route 2 is the preferred 
haulage route based on the engineering analysis. 

Please confirm the haulage route. 
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However, this is subject to change following consultation 
with all relevant stakeholders.  

If the preferred haulage route changes as a 
result of stakeholder consultation an 
updated traffic assessment for the preferred 
haulage route and updated concepts for 
road upgrades must be provided.  
 

109.  Traffic Section 8.6.1 
 
Chapter 8 
 

8-17 The MP proposes emergency site access/egress on Bird 
in Hand Road. Site plans such as Fig 8-4 do not show a 
rear access point to Bird in Hand Road. 

Provide an updated site plan to indicate rear 
emergency access gate and show internal 
sealed road. Indicate if rear gate and internal 
road will accommodate trucks or only light 
vehicles and whether Bird in Hand Road is 
gazetted for intended trucks. 
 

110.  Traffic Section 8.6.2 
 
Chapter 8 
 

8-19 The MP does not describe a process to identify local 
events and subsequently modify practices (Heavy vehicle 
traffic for example) during peak tourist periods or major 
winery events. These events can bring hundreds of 
people to the area and a process to identify and modify 
practices if required should be considered.  
 

Provide a process to identify local events 
(specifically those that draw a large number 
of people) and stipulate which mining 
practices could/would be modified to 
mitigate potential impacts on these events 
and the people who attend them.  
 

Visual Amenity  
111.  Visual Amenity  Appendix G1 31 During a recent site inspection undertaken on the 28th 

January 2020, DEM officers observed fire damage to 
trees along the boundaries of the property owned by 
Terramin. Figure 7 of Appendix G1 shows that existing 
mature vegetation screens views of the proposed 
operations from multiple directions and elevations.  

The MP proposes the following outcome in relation to 
visual amenity: No impact to visual amenity caused by the 
clearance of boundary vegetation within CT/6055/379. 
 
It is uncertain whether the outcome can be achieved 
because of fire damage to boundary vegetation. 
 

Provide an assessment of vegetation health 
to confirm that boundary vegetation is still 
able to act as a screen to achieve the 
proposed outcome. 
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Surface Water 
112.  Stormwater 

Management 
Plan  

Appendix K2 n/a The Stormwater Management Plan for the site has been 
peer reviewed (Golder Associates Pty Ltd, Appendix K2) 
with the overall comment being:  
“the model is considered to provide a reliable and 
appropriate measure of the mine water balance provided 
there is no need to account for month to month 
accumulation of water within the ponds.’ 
The model and data used were not provided to 
government for assessment. 
 
 

Provide the model and data. 

Air Quality (Matters 113-120) 
113.  Air Quality  Table 15-1 

 
Chapter 15 
 

15-6 The Averaging Period is stated as being 24-hour but the 
report assesses the criterion over an annual period. 
Furthermore, it appears as the average Total Suspended 
Particles (TSP) measurement have been used and not a 
70th or 90th percentile. 

Provide clarity on what averaging period has 
been used for the TSP criteria and why the 
average background has been used rather 
than a conservative higher percentile.  

114.  Air Quality Table 15-6  
 
Chapter 15 
 

15-3 The average high Volume air sampler measurements 
(HVAS) are roughly 400% above the continuous 
monitoring results from the BAM instruments. No 
explanation is given as to why the difference has 
occurred. The PM2.5 section suggests that a 90th 
percentile background was used for PM10. It is inferred 
from the cumulative projections for maximum 24-hour 
PM10 the HVAS measurements weren’t used in setting 
the background. 

Provide an explanation as to the difference 
between the BAM instruments and HVAS 
results. 
 
Clarify the measurements used for setting 
the background data and provide a table 
showing the background values used for 
each indicator against the maximum 
incremental and cumulative modelled 
concentrations in the main report. 

115.  Air Quality  Section 
15.3.3  
 
Chapter 15 
 

15-14 Dust deposition is stated as occurring over a 12-month 
period (July 2014-June 2015), and 38 samples were 
reportedly taken. Appendix N3 - Table 8 presents a 
summary of dust deposition monitoring from 2014-2017.  

Provide a table summary of the dust 
deposition results from 2014 to 2017, which 
includes:  

• the location of monitoring 
• total number of samples 
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• dust deposition concentration, 
(minimum, average and maximum). 
 

116.  Air Quality  Section 15.5  
 
Chapter 15 
 

15-19 Wind erosion from an additional 5,000m2 of bare earth is 
included, however the mine plan looks to show the IML at 
an area of approx. 14,000m2. Section 15.6.2 states that 
no dust is expected to blow off the IML. The IML was not 
considered a source of dust in the environmental impact 
assessment.  
 
 

Provide an assessment of the potential for 
the IML (as the source) to impact on 
receptors by windblown dust once 
constructed as per section 6.1.2 of the 
Determination.   
 
If a shed is proposed as per comment #62, 
this must be considered in the assessment. 

117.  Air Quality  Table 15-11  
 
Chapter 15 
 
 
 
Section 5.2 
Appendix U1 
 

15-23 Vineyards surround the site, but the table states that a 
source-pathway-receptor (S-P-R) relationship is not 
confirmed for total insoluble dust. Further discussion in 
15.7.4 states that the expected risk to the vines is 
negligible based on the studies presented. 

Furthermore, the impact assessment does not cover dust 
as a physical or chemical contaminant on grapes, 
strawberries or apples at harvest. 
 
Government considers that a S-P-R relationship does 
exist due to the close proximity of dust sources onsite to 
the vineyards. A review of relevant published literature 
shows variations between the impacts of deposition 
depending on the type of dust and vegetation.  

The MP (Appendix U1) does not identify what 
metalliferous contaminants may be present in dust 
generated from the mine.  Instead it focuses on the 
adjoining agricultural practices, which include application 
of copper-based fungicides and of sulphur.  Any potential 
phytotoxic effects from copper-based fungicides and 
sulphur are well understood as these have been used in 
grape production for centuries.  
 

Provide an assessment of the potential for 
dust as a physical contaminant to impact on 
neighbouring vineyards, orchards and 
strawberry growing operations (specifically 
on fruit in the context of additional treatment 
by the owner; downgraded quality or 
exceedance of a residue limit) during all 
stages of proposed mining (including 
construction) as per section 6.1.2 of the 
Determination. 
 
Identify potential metalliferous or acidic 
contaminants contained within proposed 
mine dust and assess the potential for 
contaminants to impact on the following 
receptors as per Section 6.1.2 of the 
Determination: 

- Vineyard fruit and the wine 
production process; 

- Livestock through water supplies 
(dams) and pastures; 

- Landowners through a reduction in 
rainwater tank water quality. 
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While vineyards do apply metalliferous products to vines, 
certain withholding periods to harvest occurs. Should a 
dust event occur immediately prior to harvest, it could 
contaminate the grapes by the timing of the 
contamination, even if not by total application over a year. 

If the dust contains contaminants that will affect its pH or 
are toxic (e.g. heavy metals) these could affect vine 
growth, potentially contaminate grapes and subsequently 
the wine produced from those grapes. 
 
The potential for dust from the proposed site impacting on 
rainwater tank water quality has not been assessed.  
 
No discussion of potential contamination from dust 
deposition on pastures or in livestock water supplies that 
could potentially pose a risk of producing livestock with 
unacceptable chemical residues for heavy metals such 
cadmium, lead and mercury i.e. levels above the 
Maximum Limit allowed for these heavy metals, 
particularly in offal which is known to accumulate these 
heavy metals. 
 

 

118.  Air Quality  Section 
15.7.1  
 
Chapter 15 
 

15-28 The MP states:  

“As can be seen from the contour plot, a small area of 
vineyards to the west and south of BIHGP are predicted 
to experience exceedances of the incremental dust 
deposition objective of 2 g/m2/month, however, remain 
below the cumulative dust deposition objective of 4 
g/m2/month.” 

Confirm whether this statement is accurate. 
Figure 15-9 appears to show that project 
contribution does not exceed 2 g/m2/month 
at a listed receptor, and table 23 from 
Appendix N3 lists the maximum project 
contribution of 0.9 at Receptor 1. 

119.  Air Quality Table 15-12  
 
Chapter 15 
 

15-25 The table refers to locational based control measures 
without reference to a figure. 

Provide a figure to show the location of 
potential dust sources and/or design 
measures on a map of the site in relation to 
receptors. 
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120.  Air Quality Section 

15.6.2  
 
Chapter 15  
 

15-26 The MP states: 

“In regards to air quality emissions emanating from the 
vent rises, a Blast Management Plan would be developed 
through the PEPR stage, as well as an Underground Air 
Quality monitoring plan, as this reduces the potential for 
higher than necessary blast fumes to be emitted. The 
Underground Air Quality monitoring plan would form part 
of the OHS requirements for underground workers and 
safe working spaces. This also means that emissions 
underground must be safe for mine workers and it is 
therefore expected that there will be no public health 
impacts due to underground emissions.” 

Occupational health standards and public health 
standards vary on averaging times and maximum 
concentration targets. Occupational concentration targets 
are typically higher than those in Schedule 2 of the 
Environment Protection (Air Quality) Policy 2016.  

Applicant to address the differences between OHS and 
Air Quality EPP standards, with more scientific rigour 
applied to justify this position. 

Clarify the difference between occupational 
health standards and the Environment 
Protection (Air Quality) Policy 2016 for 
fumes associated with proposed blasting 
underground.  
  
Provide additional information to justify the 
conclusion that emissions underground must 
be safe for mine workers and it is therefore 
expected that there will be no public health 
impacts due to underground emissions.  
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1. Description of 
Operations 

Section 3.1.1  
 
Chapter 3 
 

3-23  The statement of production volumes in the Mining 
Proposal and Miscellaneous Purposes Licence 
Application are not consistent e.g. 150,000 tonnes per 
year stated in MP; 10,500 tonnes per month stated in 
MPLA (126,000 tonnes per year). 
 

Clarify the estimated production volume per 
year. 

2. Water 
Licencing  

Section 
3.10.3.1 
 
Section 
3.10.3.2  
 
Chapter 3 
 

3-196 
 
 
3-199 
 

It is not clear whether Terramin has sufficient water 
allocation for proposed processing. 
 
Section 3.10.3.2 states that 19 ML of rainfall per year is 
captured and used in processing. It is not clear whether 
Terramin is appropriately licenced for this activity.  
 

Provide evidence Terramin has, or will 
successfully obtain, the necessary water 
allocation and licence. 

3. Water 
Licencing  

Section 
3.10.3.2  
 
Chapter 3 
 

3-199 Terramin currently holds a Water Licence (121612) with 
an Eastern Mount Lofty Ranges Prescribed Water 
Resource Area groundwater allocation of 271 ML. The 
MPLA states that this licence has an allocation of 298ML.  
 

Confirm that the allocation is for 271 ML.  
 
If additional water is required, describe how 
the additional 27 ML will be sourced. 
  

4. Water 
Licencing  

Appendix K1 4 The MPLA indicates that annual rainfall runoff across the 
whole MPL area is in the order of 200 ML/year, so the 
volume to be used to supplement recycled water in the 
processing operations is only 6% of total rainfall runoff on 
the proposed MPL area (19ML/year). 
 
The Angas Processing Facility is located within the Angas 
River Catchment management zones, AR024 and AR025 
of the Eastern Mount Lofty Ranges (EMLR) Prescribed 
Water Resource Area (PWRA).  
 
There is currently a reservation in place in relation to 
issuing any additional surface water allocation in the 
EMLR and PWRA. 
 

Provide evidence to demonstrate that the 
required water allocation is likely to be 
obtained. 
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A surface water allocation would need to be obtained 
through trade/transfer from an existing licence holder with 
a surface water allocation. 
 

5. Water 
Licensing  

Appendix K1 n/a Appendix K1 states that the wetland is designed to 
receive flows approximately equivalent to four percent of 
the impervious areas of Areas 5, 6a and 7. 
 
Based on this advice, as the wetland is designed to 
capture less than five percent of total surface water flow 
from the catchment area it will not require approval from 
the Murray Darling Basin NRM Board. 
 

For noting.  

6. Groundwater 
Quality 

Chapter 11 Table 11.3 It is not clear which set of data is being used as the 
‘baseline’ groundwater quality which is referred to for 
measurement and leading indicator criteria.  

- Table 11.3 in Chapter 11 presents a statistical 
summary of AZM baseline groundwater data from 
2006 to 2018. This information has been 
developed from only three regional monitoring 
wells (RG1, 4 & 8).   

- Table 1 in Appendix H4 presents a statistical 
summary of regional bore groundwater quality 
around the proposed site. The inputs to this table 
are not clear. It is assumed that this information 
has been developed based on data from RG1, 2, 
3, 4, 7 & 8.  

- Appendix H1 contains a table summarising TSF 
groundwater quality data. No further information 
has been included in the appendix and it is not 
clear what information has been used to develop 
this data.  
 

Regardless of the intended data set being proposed for 
use as the ‘baseline’ groundwater quality for 
measurement and leading indicator criteria, sufficient 
interpretation of any of the data sets has not been 

Clearly present the ‘baseline’ groundwater 
quality that is intended to be used for 
measurement and leading indicator criteria 
for the proposed operations.  
 
Provide interpretation of the baseline 
groundwater data, including an assessment 
of any spatial (e.g. hydro-stratigraphic units) 
and/or temporal variability. Where significant 
heterogeneity still exists, consideration needs 
to be given to the validity of using an 
‘average value + 2 standard deviations’ to 
represent ‘baseline’ groundwater quality, as it 
may not provide a suitable mechanism to 
effectively identify an impact to groundwater 
quality, or provide appropriate protection to 
the receiving environment (particularly when 
the standard deviation is greater than the 
average value). Consideration may need to 
be given to alternative measurement and 
leading indicator criteria, potentially based on 
trend analysis and/or groups of groundwater 
monitoring bores with relatively homogenous 
groundwater quality. 
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presented in the MPLA submission. Data from a number 
of bores which target different hydro-stratigraphic units 
appears to have been used to develop each data set. 
Interpretation of the data sets has not considered the 
potential for spatial (hydro-stratigraphic unit) and temporal 
(seasonal) heterogeneity of the groundwater quality.  
 
It is noted that there is significant heterogeneity in 
groundwater quality between samples for most of the 
analytes presented in all of the data sets. It is unclear if 
this is associated with spatial and/or temporal 
heterogeneity, or if it is simply associated with variability of 
groundwater quality often associated with fractured rock 
aquifers. In any case, where significant heterogeneity 
exists, consideration needs to be given to the validity of 
using an ‘average value + 2 standard deviations’ to 
represent ‘baseline’ groundwater quality, as it may not 
provide a suitable mechanism to effectively identify an 
impact to groundwater quality, or provide appropriate 
protection to the receiving environment (particularly when 
the standard deviation is greater than the average value). 
Consideration may need to be given to alternative 
measurement and leading indicator criteria, potentially 
based on trend analysis and/or groups of groundwater 
monitoring bores with relatively homogenous groundwater 
quality. 
 

 

7. Groundwater 
Users 

Section 
11.3.2.1  
 
Chapter 11 
 

11-12 The MPLA states that:  
“There are no groundwater users in the area” 
 
This is incorrect, there are groundwater users with active 
licences in the area.  
 

Provide a map showing existing groundwater 
users with active licences in the area.  

8. Groundwater 
Model 

Section 
11.3.4  
 
Chapter 11 

11-15 The MPLA states that complete removal of the cone of 
depression is anticipated to occur in approximately 85 to 
100 years from when underground mining ceases. 
 

Provide clarification regarding the estimated 
time for groundwater levels to return to pre-
mining conditions.  
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 However, Appendix H3 (Figure 2) shows flow direction 
returning to pre-mining conditions (north-south) after 10 
years.  
 

9. Groundwater Chapter 11  A Cross-section and/or map should be included which 
clearly identifies the hydro-stratigraphy underlying the site. 
 

Provide a Cross-section and/or map which 
clearly identifies the hydro-stratigraphy 
underlying the site. 

10. Water 
Balance 

Appendix K1 
 

n/a It is not clear what rainfall losses in the water balance flow 
diagram represent. 

Clarify what rainfall losses in the water 
balance flow diagram represent. 
 

11. Water Quality Section 
3.7.7.3.3  
 
Chapter 3 
 

 It is understood that the RO plant will be utilised to treat 
any additional water in the TSF in the event of a high 
rainfall event where the water captured exceeds that used 
in the processing of the BIH ore. It is noted that the 
information included with the submission indicates that 
‘clean water, or the required quality,’ produced from the 
RO plant will be either released into the stormwater 
wetland system and/or discharged into the aquifer. 
However, it is not clear what the ‘required water quality’ is 
and how this will be monitored prior to discharge 
(including as assessment of the presence of any 
treatment chemicals which may impact groundwater 
quality). 
 

Provide clarification about the definition of 
‘required water quality’, including trigger 
values for no discharge. 

12. Surface 
Water 
Management  

Section 
3.7.7.3.1 
 
Chapter 3  
 
Table 11.5 
Chapter 11 
 

 It is understood that the injection of stormwater to the 
aquifer (without travelling through the wetland) may be 
utilised to discharge excess water during wet months.  
 
It is also understood that this system was successfully 
used during the operation of the AZM. However, no details 
have been provided to indicate how the quality of 
stormwater being discharged to the aquifer is intended to 
be monitored to ensure the maintenance of the existing 
regional groundwater quality.  
 

Provide further information to demonstrate 
that any stormwater discharged to the aquifer 
will be of an appropriate quality to achieve 
the proposed groundwater outcome.  

13. Surface 
Water Quality  

Chapter 3 3-145 On page 3-145 it is shown that runoff from more than 
133,000m2 of land will flow north towards Callington Road. 

Provide additional information to clarify how 
runoff from the three northern catchments will 
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It is stated that this flow will be directed to a paddock first, 
then the STEDS wetland before it enters the creek line. 
However, the creek line sits between the paddock and the 
STEDS wetland.  
 
Any discharge to the creek must comply with clause 9 of 
the Environment Protection (Water Quality) Policy 2015, 
which refers to trigger values in the national water quality 
guidelines (ANZG 2018 www.waterquality.gov.au/anz-
guidelines). 
 

be captured and treated to a suitable quality 
to achieve the proposed surface water 
outcome.  

14. Tailings 
Geotechnical 
Assessment   
  

Appendix M7 
Table 1 

 Table 1 with Appendix M7 of the MPLA presents the core 
interval samples used to generate sulphide and oxide 
tailings. However, the location of the drill holes (BH054, 
BH056, BH057, BH058 & BH059) has not been 
presented, so it is unclear which part of the orebody the 
samples represent. A suitable cross-section, indicating the 
location of the drill holes (and core interval samples) 
should be provided.  
 

Provide a Cross-section and/or map that 
shows the location of drill holes BH054, 
BH056, BH057, BH058 & BH059 (and the 
core interval samples) in relation to the ore 
body. 

15. Geochemistry  Chapter 14 
Section 
14.7.1 

 It is not clear why the Health Investigation Levels (HILs) 
from the National environment Protection (Assessment of 
Site Contamination) Measure 1999 (NEPM) have been 
used for comparison with the average element 
concentrations of the BIH ore. The HILs were developed 
as a screening risk assessment tool for potential risks to 
human health from chronic exposure to contaminants. 
 

Provide a justification regarding why this was 
used.  

16. Air Quality MPLA Air 
Quality 
Appendix N3, 
Section 2.3.2 

 Appendix N3 assumes potential odour impacts at nearby 
receptors to be less than 50% of the South Australian 
odour criteria based on an odour impact assessment 
undertaken for the site in 2006.  
 
The odour criteria legislation has changed since then 
(referenced in Schedule 3 of the Environment Protection 
(Air Quality) Policy 2016), as possibly has the population 
of the city of Strathalbyn.  

Provide an assessment of the 2006 odour 
assessment against the current population of 
Strathalbyn and the updated odour criteria in 
Schedule 3 of the Environment Protection 
(Air Quality) Policy 2016.   
 
Provide discussion on how these factors 
change the results. If required update the 
odour assessment and provide. 

http://www.waterquality.gov.au/anz-guidelines
http://www.waterquality.gov.au/anz-guidelines
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17. Tailings 
Storage 
Facility (TSF) 

Appendix I2 n/a The Preliminary Tailings and Water Management Study 
(Appendix I2 - ATC Williams, November 2017) describes 
the proposed preliminary design changes for deposition of 
Bird in Hand Tailings into the Angas Zinc Mine TSF. 
 
Key changes to the TSF proposed in this report include 
(but not limited to): 
1) Discharge of Bird in Hand Tailings; 
2) A new discharge arrangement and causeway; and 
3) Prior to tailings deposition to the TSF, 70,000 m3 of a 
Potentially Acid Forming (PAF) waste rock (currently 
located at the Angas Zinc Mine's access box cut) is 
required to be stored within the TSF. 
 
The Angas Zinc Mine TSF is an existing facility that is 
based on an original design basis and intent. Proposed 
changes to a TSF during its operational life must be 
rigorously assessed against the original design basis and 
the appropriate guidelines. 
 
The Preliminary Tailings and Water Management Study 
does not re-assess the proposed TSF changes against 
the most recent Australian National Committee on Large 
Dams (ANCOLD) guidelines. DEM notes that the most 
recent update to the ANCOLD guidelines occurred in July 
2019. 
 
DEM notes that the Preliminary Tailings and Water 
Management Study provides details in regards to the 
Angas TSF that are not included in the current approved 
Angas Program for Environment Protection and 
Rehabilitation. 

Demonstrate that proposed changes to the 
Angas TSF as set out in Appendix I2 of the 
MPLA meet the requirements of the relevant 
and most recent ANCOLD guidelines. 
 
 

18. Tailings 
Storage 
Facility (TSF) 

n/a n/a Tailings management and governance practices are 
continually evolving based on increased knowledge and 
learnings.  This is evidenced by continual updates to 
international and Australian bulletins/guidelines and the 

Provide a description of the processes 
proposed for TSF detailed design and tailings 
management governance in relation to the 
TSF changes set out in the MPLA. 
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current Global Tailings Review lead by the International 
Council on Mining and Metals (ICMM) (reference: 
http://globaltailingsreview.org ). 
 
Proposed changes to the existing Angas TSF for the 
purpose of deposition of Bird in Hand Tailings must 
appropriately consider current guidelines and leading 
practice in relation to tailings management and 
governance. 
 
The MPLA provides preliminary information in relation to 
the proposed changes to the Angas TSF. For these 
proposed TSF changes, the MPLA does not provide 
detailed information about the processes that would be 
adopted for: 

1) Detailed design in accordance with the relevant 
ANCOLD guidelines; 

2) Verification or auditing of TSF design changes 
(including waste rock placement) against the 
relevant guidelines; 

3) Verification or auditing of TSF (including waste 
rock placement) construction changes against an 
approved design; 

4) Verification or auditing of TSF operations 
(including waste rock placement) against an 
approved design; 

5) Ensuring that past and future operational learnings 
are adapted into future processes; and 

6) Governance arrangements, including when 
independent experts would be used for reviews 
and audits for TSF design, construction and 
operations. 

 
  

http://globaltailingsreview.org/
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Attachment 2 – Guidance for responding to Public Submissions 

During the statutory circulation period the Mining Proposal and Management Plan (MP) was made available for statutory public consultation. A 
number of public submissions were received. Terramin is to review the public submissions, identify the relevant matters raised and provide a 
response addressing all of the relevant matters raised. The table format below is provided as guidance only and Terramin can adopt alternative 
formats should you wish to do so. 
 
Should there be matters raised that are not within the scope of the MP, the applicant can state this and provide a reason as to why you believe the 
matter is not within scope.  The response to public submissions is required in accordance with Section 35(2) and 53(3) of the Mining Act 1971. 
 
In relation to common matters within a single submission, the applicant is free to group the issues in your response document to prevent duplication. 
Please ensure each response to a matter is clear and easy to follow should you choose to group matters. In relation to common matters between 
different public submission (or a government matter) where the matter is identical in nature, the applicant is free to reference a previous response 
to prevent duplication. Please ensure that each response is clear and easy to follow should you choose to use references. 
 
Guidance Response Document Table: 
 
Reference 
Number 

Public Submitter  Matter raised in public submission Applicant Response 

1 Name or Unique 
Identifier 
 
 
 

Summarise the matter and include links or 
references as appropriate. 

Insert applicant response: 
 

2 Name or Unique 
Identifier 

Summarise the matter and include links or 
references as appropriate. 

Insert applicant response: 
 

3 Etc… Summarise the matter and include links or 
references as appropriate. 

Insert applicant response: 
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