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Terramin Australia Ltd and Terramin Exploration Pty Ltd (together known as ‘Terramin’) is proposing 
development of an underground gold mine near Woodside and the processing of ore at existing facilities located 
at the Angas Zinc Mine in Strathalbyn. 

On 21 June 2019, Terramin submitted applications for a mining lease and a miscellaneous purposes licence. 
The submission of applications for the Bird in Hand Gold Project by Terramin has initiated a comprehensive 
technical assessment of those applications by the South Australian Government under the Mining Act 1971 
which includes a period of statutory public consultation. 

Written submissions are invited from members of the public on these applications.   

Making a Submission 
We value the community’s input, information provided in submissions is vital to the assessment processes.   

Please follow the steps below to make an effective submission.  

1. Review Terramin’s application for an ML and/or MPL, available at 
http://energymining.sa.gov.au/bird_in_hand_gold_project_consultation 

 
2. Decide whether or not to include personal information in your submission 
South Australian Government agencies ensure the protection of personal information by adhering to the South 
Australian Department of the Premier and Cabinet Information Privacy Principles Instruction 
(http://dpc.sa.gov.au/sites/default/files/pubimages/Circulars/PC012_Privacy_0.pdf). 

When you make a written submission, that submission becomes a public record. Your written submission will be 
provided to the applicant and will be published on the DEM website.  This includes: 

• the content of your submission and any attachments - including any personal information about you 
which you have chosen to include in those documents.  

If you wish for your personal information to be withheld, you must: 

• request that your name and contact details be withheld from publishing by ticking the relevant box 
in the form below; and  

• not include personal or identifying information in your submission or attachments.  

We will not accept offensive, threatening, defamatory or other inappropriate material.  
3. Make a submission 
To make a written submission, please use this cover sheet to accompany your written submission. Your 
submission can be provided in any written form, including a letter or email. 

Alternatively, make an online submission by accessing the DEM website and following the instructions.   
http://energymining.sa.gov.au/bird_in_hand_gold_project_consultation 
 
Provide your written submission to government using any of the following methods: 
 

By mail to:      By email to: DEM.MiningRegRehab@sa.gov.au 
Mining Regulation 
Attn: Business Support Officer    
GPO Box 320 
ADELAIDE SA 5001 
       
     

Public Submission Cover Sheet 
Mining Proposal and/or Management Plan 

 

BIRD-IN-HAND GOLD PROJECT   

USE THIS FORM AS: A cover sheet to accompany a written submission 

http://energymining.sa.gov.au/bird_in_hand_gold_project_consultation
http://dpc.sa.gov.au/sites/default/files/pubimages/Circulars/PC012_Privacy_0.pdf
http://energymining.sa.gov.au/bird_in_hand_gold_project_consultation
mailto:DEM.MiningRegRehab@sa.gov.au
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Public submission 

Section A: Contact details 
Please complete the following information. Your contact details will be used by the 
South Australian government to acknowledge your submission. Those marked with an 
asterisk ‘*’ are mandatory. Anonymous submissions will not be accepted. 
 

Title Mr 

*Name Kym *Surname Davis 

Organisation  

*Street / PO Box 86 Bird in Hand Road 

*Town / Suburb Woodside SA 5244 
*State *Postcode 

*Email address 
(mandatory for 
electronic submissions) 

kdavis@ausproject.com.au Telephone 0438875501 

Submission date 27/09/2019  

 

 

Section B: Privacy 
Please select one of the following options: 
√ I understand that my submission, including my personal contact details, will be published 
on the DEM website and provided to the applicant.  
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Section C: Submission 
 
 
 

Davis and Tyler 

Submission objecting to the Mining Lease Application MC4473 
made by Terramin Exploration Pty Ltd in relation to the 

proposed Bird in Hand Gold Mine 
 
 
 
 

Image: View to mine site from of homestead 
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Abbreviations 
AGT   Australian Groundwater Technologies   

BIH   Bird in Hand 

BIHGP   Bird in Hand Gold Project 

DEM   Department for Mining and Energy 

DEWNR   Department of Environment, Water and Natural Resources 

DSD   Department of State Development 

DPC   Department of Premier and Cabinet 

EPA   Environmental Protection Authority 

FRA   Fractured Rock Aquifer 

Golder   Golder Associates Pty Ltd 

GOSA   Government of South Australia 

IGS   Innovative Groundwater Solutions 

MAR   Managed Aquifer Recharge 

MD   Ministerial Determination 

MLA    Mining Lease Application 

WAP   Water Allocation Plan 

WMLR   Western Mount Lofty Ranges 

WCCC   Woodside Community Consultative Committee 
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Executive Summary 
We object to the Mining Lease Application made by Terramin Exploration Pty Ltd (Terramin) 
in relation to the proposed Bird in Hand Gold mine at Woodside in the Adelaide Hills.   

Is vitally important that consideration of this proposal is made at Premier and Cabinet level, as 
this decision could be a “game changer” for the State if this particular mine is approved. It will 
send the message that mining in a highly valuable and protected complex aquifer, on which so 
many businesses and families current and future needs and prosperity depend, overrides the 
public interest.  
 
As detailed in this submission, we have  significant concerns in relation to Terramin's proposal 
to develop an underground gold mine on land adjacent to our home, our vineyard and our 
agricultural activities (beef cattle and hay production). We are an existing groundwater user 
and highly reliant on ongoing access to groundwater.  Other neighbouring landholders and 
businesses are similarly reliant on continued access to good quality groundwater.  The 
proposed mine creates an unacceptable risk that the proposed mining operations will reduce 
groundwater availability and/or the quality of the groundwater resource.  Even short periods 
of water unavailability can have significant impacts on the ongoing viability of ours and the 
neighbouring vineyards. 

Detailed submissions in relation to the economic impacts of the proposed mine are set out 
below at: 
A: Terramin Credibility and Financial Viability 
B: Ministerial Determination 
C: Community Consultation Process – Stakeholder Engagement 
D: Uncertainty, Assumptions and Risk 
E: Groundwater 
F: Noise, Dust, Amenity and Real Estate impacts 
G: Economic Impacts  
 
Having been actively involved in all the community meetings, public consultations and the 
WCCC since its commencement, we have come to the conclusion that the negative impact of 
the proposed mine far outweighs any benefits claimed by Terramin. 
 
Its nearly 6 years since Terramin called it first public meeting to announce their intention to 
announce their intentions to investigate the viability of developing a Gold Mine at the Bird in 
hand site.  The mood of the community at the meeting was strongly opposed to Terramin’s 
proposal, with the overwhelming concern being Terramin’s intention to mine through the 
aquifer at the proposed site. Importantly at that meeting Joe Ranford the then General 
Manager of Terramin, clearly stated that Terramin would not proceed with their proposal if 
they could not guarantee they would have no negative impacts on the aquifer. 
 
Six years and many community meetings later Terramin despite the presentation of their own 
funded reports, have not been able to demonstrate proof of concept that they can mine 
through the aquifer without negatively impacting water quality and water quantity to the 
existing users of this fully allocated and protected aquifer under the Water Allocation Plan. 
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The community has consistently voiced its concern (more than 10,000 people have signed 
petitions against Terramin’s mine proposal, and the Adelaide Hills Council has just recently 
voted to oppose Terramin’s application) at the risks to the water supply that this mine will 
have on the investment on  the many value-added agriculture, food, wine, and tourism 
businesses in the Adelaide Hills.  This area is now recognised nationally and internationally as a 
premium brand for wine and visitor experience. A mine (24 hours of noise, dust, lighting, 
traffic and impact on a complex aquifer) in the middle of such a clean green environment puts 
all this at risk. That valuable brand developed over so many years can be irreparably damaged 
if the Government approved this mine. 
 
The Adelaide Hills clean and beautiful surroundings continue to attract and retain residents to 
ensure a strong economy, community ties, members for success of sporting clubs, and 
provision of staff to our wineries, retailers, and other many local businesses.  

Let's look after the water, the environment and economic opportunity not only for this, but 
also future generations 

The Government recognises how critical water is to the whole fabric of our society through its 
Water Allocation Plan (WAP). 
The Government recognises that “Water is a precious resource. There is a limit to how 
much is available for use on an ongoing basis, and so it is important to provide certainty to 
current and future users of water, particularly to those whose livelihoods depend on it. A 
WAP provides that certainty. WAPs give consideration to the environment, social and 
economic needs, and seek to ensure long-term sustainability and security.” 

Terramin relies on groundwater modelling to assess the impacts of the proposed mining 
operations on groundwater.  However, the fractured rock aquifer is a highly complex site and 
expert opinion has raised substantive and material concerns that Terramin's modelling is 
deficient, and not fit for purpose.   

Many people (us included) have moved to the Hills region and Woodside in particular to raise 
their families in a clean, green environment that is also vibrant and growing with value-added 
enterprises. The adverse impacts of a gold mine are certainly not in the public interest of the 
local community. 
 
In summary: 
• People and Water are our most valuable resource in the Hills, don’t let all the negative 

impacts of a gold mine in this particular location set this area back a generation if not 
more. 

• Risk: Terramin have shown they are prepared to gamble with our water, our economic 
prosperity, our clean, green environment, social vibrancy and community health. 

 
The proposed mine is in the wrong place and has missed its time – it may have been 
appropriate 50 or 60 years ago or back in 1893 when a totally different economic and social 
environment existed. 
 
“NOT ANY MINE, ANYWHERE at ANY COST.” 

Terramin have shown they are prepared to gamble with our water and our economic 
prosperity - the Government of South Australia certainly shouldn’t.  
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A. Terramin Credibility and Financial Viability 

1. Ethical Credibility 

1.1 The following chronology clearly demonstrates that Terramin, despite giving lip service 
to not proceeding with the mine development unless that they could conclusively 
demonstrate that they would not have any negative impact on local users of the 
fractured rock aquifer, they are never-the-less pressing ahead due to their own financial 
pressures. 

(a) 2013: At its first public meeting at the Charleston Community Centre in late 2013 
Terramin announced their intention to investigate the viability of developing a Gold 
Mine at the Bird in Hand site.  The mood of the community at the meeting was 
definitely opposed to Terramin’s proposal, with the overwhelming concern being 
Terramin’s intention to mine through the aquifer at the proposed site. Importantly at 
that meeting Joe Ranford the then General Manager of Terramin, clearly stated that 
Terramin would not proceed with their proposal if they could not guarantee they 
would have no negative impacts on the aquifer.  

(b) January 2014: On 16 January 2014 the General Manager of Terramin wrote to us 
stating that Terramin were aware of the community’s concern on the impact on 
groundwater. They would therefore undertake a significant hydrogeological study to 
understand the impact on ground water to “ensure the matter is understood prior to 
making any further commitments.”  

(c) April 2014: BIH Groundwater Focus Group and Terramin meeting for landholders, 
Woodside Institute April 1st.  Again, General Manager of Terramin stated at that 
meeting in relationship to the groundwater that “we need to get the science right to 
decide if can go ahead” with the mine.  

(d) March 2016: Terramin in their March 2016 Community Information Newsletter on 
page 2 stated that “Terramin is confident that the groundwater adjacent to the mine 
will not be effected and existing users will not be affected and will continue to have 
access to the same quality and quantity of water.” 

(e) October 2016: At the Groundwater Model Construction Workshop conducted by 
Terramin and AGT on 20 October 2016 at the Woodside Institute, the hired AGT 
Hydrologist Jason van den Akker Jason, stated that  “this is a highly complex aquifer 
system” and “the mine is in high permeability area – a big fracture sits over the ore 
body.” Joe Ranford, General Manager then stated that in relation to Conceptual Model 
development – Aquifer testing 1 that “Engineers can design the tunnel to miss all the 
faults and fractures.”  

(f) July 2017: However, at the WCCC Water Technical Reference Group meeting on 26 July 
2017 held at the Woodside Bowling Club that rather than “miss all the fractures” 

 

 

1 See Attachment 3 
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Terramin were intending to pump cement “into the fractures approximately 2-5m 
around the mine void prior to progressing the tunnel.” And despite this proposed 
cement grouting of the fractures their own model predicted that they expected 
between 400ML p.a. and 500 ML p.a. of water would need to be extracted from the 
mine during years 3, 4 and 5 (approx. half of the entire WAP annual amount of 940ML 
p.a.)2 .  

1.2 Terramin have been repeatedly warned about the community’s concerns regarding 
Terramin’s proposal. 

(a) In May 2017 Accolade’s legal counsel wrote to the Terramin CEO (and copied to the 
Mining Regulator) raising concerns and requesting factual information as to the impact 
underground gold mining would have on the fragile hydrology, and presence of 
sulphites or heavy metals in the underlying geography that may similarly affect the 
critical drinking and irrigation water supply for the region. This correspondence in 
particular referred to the Terramin Chairman’s AGM address on 17 May 2017 in which 
it was stated that “The team continued the water studies which confirm that the 
proposed mine will have no material impact on the quality and quantity of water 
available to other users in the area.”  This statement is patently incorrect as more than 
2 years later Terramin have not been able to demonstrate or provide evidence that 
there will be no material impact on water quality and water quantity. In fact, there is 
expert evidence to the contrary that their proposal will have substantial negative 
impacts on the geochemistry of the aquifer, water quality and water quantity. The 
Chairman’s statement of May 2017 should raise considerable concerns to Terramin 
shareholders and investors as to the company’s real understanding of the serious 
implications of what they are proposing. 

(b) In July 2017 Andrew Nugent, the Director of Bird in Hand Winery wrote to the GOSA 
Director of Mining Regulation expressing concern that it was not possible to predict 
with any certainty the impacts of the drilling and blasting through split rock aquifers 
within close proximity to homes and businesses. This would have significant impact on 
the region’s prosperity and survival. I understand that this concern was communicated 
to Terramin by GOSA. 

(c) A formal WCCC was established on 1 June 2017. From that point on there were regular 
monthly meetings held over the next 2 years until Terramin lodged its MLA at the end 
of June 2018.  At the WCCC December 2017 meeting Terramin presented an updated 
report on their approach to Groundwater and their need to comply with Natural 
Resources Management Act, particularly Sec 128 and the objectives of Water 
Allocation Plan. Basically, from then on the WCCC only received minimal information 
on Terramin’s proposed approach to groundwater and their total reliance on a 
Managed Aquifer Recharge concept.  WCCC members consistently expressed their 
concerns to Terramin that the mine proposal was high risk to the community on many 
fronts (i.e. negative impacts on water, noise, dust, traffic, economic viability on 
businesses, tourism and hospitality). It was astounding that the MAR, concept which 
was really the basis of their whole project business model, had been so poorly 
researched and developed to this point in time. 

 

 

2 See Attachment 4 
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1.3 During 2018 it became increasingly obvious as key Terramin staff left the organisation 
(some could obviously recognise that this highly contentious proposal was against the 
local community’s interest)  and with the appointment of a new CEO (with very 
significant financial incentives)3 in 2018 that Terramin was aiming to essentially avoid 
the intent and requirements of Sec 128 and the WAP, and push through their proposal 
at any cost to the community, families and businesses that are dependent on the 
aquifer. 

1.4 Terramin has repeatedly stated to the WCCC and in public forums that the life of the 
mine operation is 8 years 4, including establishment, production and closure, and yet 
Terramin have recently sent us an undated letter in August requesting us to waive our 
rights under Sec.9 of the Mining Act for 20 years, until September 2039. This timeline 
has never been discussed at the WCCC or with us personally at any time over the past 
6 years, and just highlights the difficulty we as local residents have in trusting 
Terramin’s business ethics.  

1.5 So, six years and many community meetings later, Terramin despite their own funded 
reports have not been able to demonstrate and provide evidence that they can mine 
through the fractured rock aquifer without negatively impacting water quality and 
water quantity of the existing users of the fully allocated and protected aquifer under 
the Water Allocation Plan.  

1.6 Expert Reports. The reports supplied by Terramin were generally found to lack rigour,  
largely full of generalisations, utilising incorrect or out dated data and assumptions, 
and basically unaccountable with the most comprehensive disclaimers I have ever 
accounted. Thus, various residents and businesses in the local at considerable cost to 
themselves have had to commission a range of expert reports to gather facts based on 
evidence, experience and relevant expertise. Some of those are referred to in this 
submission and are tabled in Attachment 1. 

Terramin have not demonstrated a level of business ethics or acumen, where what they say 
in public and what they do in practice are in alignment. 

 

2. Financial Viability 

2.1 Material uncertainty related to going concern. In the 2018 Terramin Annual Report  the 
independent auditors  draw attention to Note 2(c) in the financial statements which 
“indicate that a material uncertainty exists that may cast  doubt on the Groups ability to 
continue as a going concern.” The auditors pointed out that the Group’s current 
liabilities exceeded its current assets by $19.9m as at 31 December 2018.5   

(a) In Terramin’s 2019 Interim Financial Report the Group incurred a further loss of $2.7m 
in the 6 month period, which brought accumulated losses to $178.2 million, and 
current liabilities exceeded its current assets by 23.6 million.6 For the 5 year period 

 

 

3 ASX Announcement 2 May 2015 page 2 – see Attachment 5 
4 Terramin MLA Chapter 3 Sec 3.1.1 
5 Terramin 2018 AGM Annual Report pg.31  
6 Terramin 2019 Interim Financial Report pg.14 – see Attachment 6 
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2014 to 2018, Terramin has only generated a total of $17,000 revenue from ordinary 
activities. 

(b) The Directors (Executive Chairman Mr Feng Sheng) “believe that the Group has 
adequate resources to continue to explore, evaluate and develop the Group’s areas of 
interest and support to date from Asipac will ensure the Company has sufficient funds 
to meet its obligations.”   Over $20 million of Terramin’s current debt is owed to the 
Asipac Group. Asipac is the major shareholder of Terramin. Mr Feng Sheng is also 
Chairman of Asipac Group Pty Ltd and Chairman of Asipac Capital Pty Ltd.  Asipac 
Capital Pty Ltd is China Expert Consultant for Australian Companies, and a Strategic 
Partner for Chinese Enterprises, specialized in assisting clients and portfolio of 
companies to meet corporate growth and strategic objectives.7   

2.2 Market view of Terramin. Since the beginning of 2018 Terramin’s share price has fallen 
over 60% with a market capitalisation falling to $114 million as at 16 September 2019, 
over $64 million less than its accumulated losses. Meanwhile the S&P/ASX 300 Metals & 
Mining Index has risen over 23% 8 during the same period. The market is obviously 
concerned about Terramin’s ability to continue as a going concern. 

2.3 Reliability and Financial Assurance.  Given the importance of the proposed mine area to 
the community, and the potential damage that the mine will do to water quality and 
supply, the WCCC have continually questioned Terramin’s financial viability to 
compensate businesses and landholders not only in the potential post closure of the 
mine, but also damage and reduced quality of life during the course of mining 
operations. There are a number of cases where the owner of a contaminated site has 
been financially unable to complete the clean-up of the site due to unforeseen 
circumstances such as bankruptcy or corporate dissolution.9  There is a high level of 
uncertainty amongst the community that Terramin (1) understands the environmental 
and economic risks to the community of its proposed mine and, (2) Terramin’s doubtful 
financial soundness. 

 

Terramin’s business performance to date, its balance sheet asset position and its financial 
viability should be a major source of concern for the GOSA, as it is for the Adelaide Hills 
community. 

  

 

 

7 Asipac Capital Pty Ltd web page 
8 ASX S&P/ASX 300 Metals & Mining Index 3616 on 2/1/18, 4452 on 16/9/19 
9 MICA Fact Sheet, Mine closure process (overview of different phases and actions)  
 http://www.miningfacts.org/environment/what-happens-to-mine-sites-after-a-mine-is-closed/ 
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B. Ministerial Determination 
1. On 5 April 2017 the Government of South Australia published in the Government 

Gazette a Determination for a Mining Proposal for the Bird-in-Hand Gold Project.  
According to correspondence from Paul Thompson, the Senior Mining Assessment 
Officer, Department for Energy and Mining “the purpose of this determination is clearly 
to set out the minimum information that the applicant must provide in the mining 
proposal” 10  It was further explained that the “determination has been developed 
collaboratively with Hydrologists from the Department of Environment, Water and 
Natural Resources (DEWNR) and the Environment Protection Agency (EPA) to ensure 
information provided on hydrogeology enables a thorough assessment of potential 
impacts on the existing environment. The determination also requires that the applicant 
assess potential impacts on existing permissible land use i.e. commercial and community 
business activities.” 

2. Given the stated involvement of DENWR and the EPA in developing the MD it could be 
argued that the MD is in fact less than exacting in its requirements for depth of 
information and data on Hydrogeology, Geochemistry and Mine De-watering.  It is of 
concern that although officials from DEM were regular attendees at the WCCC Terramin 
presentations, expertise (Hydrologists and Hydrogeologists) and any analysis from 
DEWNR was noticeably absent at WCCC meetings. Consequently community members 
(local businesses, community groups, neighbours, individual WCCC members) have had 
to spend considerable resources seeking expert advice on the likely impacts of 
Terramin’s proposals on water supply and water quality of the aquifer, on which they so 
heavily depend.  

3. The MD also does not take a Whole-of-Government approach and look at the bigger 
strategic issues that affect not only the Woodside community, but the also the broader 
Adelaide Hills community. Only minimal information is requested under the Description 
of Potential Benefits (less than half a page) and no requirement to do a broad cost 
benefit analysis as to the impact on the community. The decision to be made on the 
veracity of the Terramin MLA should be taken at Cabinet level, not just the Minister for 
Mines and Energy. 

It is vitally important that DENWR and EPA have the critical technical capability and capacity 
to conduct a thorough analysis of Terramin’s MLA particularly in relation to the 
groundwater, MAR and geochemical implications.  

The decision on the overall net cost-benefit of the MLA to the State is a  Whole-of- 
Government issue not just the Minister for Mines and Energy, as it’s imperative that the final 
decision on the appropriateness of this proposal be made by the Premier and Cabinet. 

 

 

10 Email from Paul Thompson to Andrew Nugent 4 April 2017 
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C.  Community Consultation Process – 
Stakeholder Engagement 
1. Terramin’s community consultation approach has been very much a proforma process 

that has been funded and controlled by Terramin. The WCCC meetings were principally 
populated with Terramin presentations and very little advice from independent 
consultants in matters such as Hydrology, MAR, Grouting, and the many risks to the 
social, economic and environmental nature of the Woodside and Hills community.  The 
Terramin presenters had their “talking points” script and didn’t like to be challenged on 
their numerical water modelling, their BIH gold mine business model, their business and 
financial capability, and their many assumptions on key stakeholders.  

2. Many requests for information from Terramin were ignored.  

(a) Even as far back as the Groundwater Model Construction Workshop conducted by 
Terramin and AGT on 20 October 2016, request for the Terms of Reference for AGT for 
their work on their impact on the aquifer have not been forthcoming, despite a 
number of requests at community meetings.  

(b) In relation to the proposed grouting involved in the MAR, Terramin have never 
supplied (a) examples of other similar mines utilising MAR and Grouting in a Fractured 
Rock Aquifer, and (b) the peered review study on grout in relation to the BIH site (17 
April 2019 meeting). 

(c) Risk has been a significant issue for the community from the beginning when Terramin 
announced its intention to mine at the BIH site.  Terramin made a commitment (WCCC 
Meeting 6th May 2018) to have an insurance expert to clarify risk, outline the various 
types of insurance that could be put in place and how risk is mitigated through 
insurance.  This was raised at several meetings, but ultimately there was no response 
from Terramin.  

(d) Terramin did not have an independent expert explain practicalities regarding MAR to 
stakeholders, as requested.  When Jason van den Akker (AGT then Golder hydrologist) 
made his presentation on the MAR trials to the WCCC on 17 April 2019, it was obvious 
that he was not an expert in MAR in a fractured rock aquifer – he demonstrated a 
significant lack of understanding to questions on the effects of anoxic water being 
brought to the surface and the geochemical consequences to water quality.  

(e) Terramin did not provide a requested explanation and specifics on proposed inflows to 
bores to landholders of the MAR process.  

(f) Terramin committed through the Woodside Community Consultative Committee 
(WCCC) process that it would be required to comply with Section 128 of the Natural 
Resources and Management Act and would need to request a water allocation.  
Chapter 3 of Terramin's MLA states that it has obtained sufficient water allocations 
from existing holders and that it does not require a Section 128 authorisation.  Again, 
the WCCC members have been excluded regarding Terramin’s real intentions.  

3. The WCCC was particularly disappointed with the rush by Terramin to lodge the MLA 
within 2 to 3 weeks of the WCCC finally receiving the long-awaited (almost 2 years) 
reports on the MAR and the Groundwater modelling.  It is difficult not to conclude that 
there were internal management incentives in play that “encouraged” the MLA to be 
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lodged before the end of the financial year.  The importance of the aquifer to the Hills 
community cannot be understated, and the WCCC is of the view that the members were 
not given sufficient time to examine these Golder Reports, and the yet to be received 
peer review of the Golder Report (which we ultimately had access to after the ML 
proposal was lodged.  

4. The WCCC Spreadsheet on Key Issues & Concerns was unfinished by the WCCC at the 
time of MLA due to waiting on the Water Reports (only received in June) but Terramin 
included selective selections in the MLA at Chapter 5 Section 5.7 without the knowledge 
or approval of the WCCC. However, this Chapter has then ignored the “Key Impacts” and 
“Recommendations” developed by the WCCC. 

The WCCC formally communicated its dissatisfaction to DEM on 8 July 2019 about the way 
that community consultation process has been conducted by Terramin, and their refusal to 
supply the WCCC with the information requested. It should also be note that Terramin has 
attempted to shut down the WCCC since it has lodged its MLA.   

 

D.  Uncertainty, Assumptions and Risk 
5. Uncertainty 

5.1  On 6 July 2017 I wrote to the inaugural chair of the WCCC11 expressing the community’s 
concern and uncertainty regarding the explanations given at the WCCC meeting given by 
Terramin, the Government representatives and AGT representatives about the BIHGP. 
Those explanations created many more questions than answers and reinforced the 
feeling that this is a very risky project.  Risks that the community want to explore in a 
rigorous but fair way include: 

• Uncertainty about Terramin’s financial viability and the credibility of its balance 
sheet to support such a venture 

• Uncertainty about the veracity of the water modelling 
• Uncertainty about the impacts on the local environment (including dust, noise, 

traffic, artificial light, amenity etc.) including the economy 
• Uncertainty about the “Bond” arrangements with the Government (both the 

existing Terramin bond, and any future bond on the BIH venture). 

Further, the community would not likely support this venture if it potentially damages 
the aquifer, the economy (including tourism, hospitality, value-added agriculture, the 
hard earned and highly valuable Adelaide Hills - Woodside brand) and the 
environment.  

 

 

11 See Attachment 7 
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Two years later, all those uncertainties have significantly increased rather than 
decreased, and hence Terramin have certainly been rejected in gaining a “social 
licence” by the community for their venture.  

5.2 Terramin have endeavoured to rely on numerical modelling to justify their MLA. It’s now 
quite clear from external reviews12 of Terramin’s MAR proposals that they are  

a. lacking in detailed risk assessment,  
b. lacking an appropriate operations management plan to protect the aquifer 

on an ongoing basis,  
c. high risk of geochemical reactions on water quality, and 
d. of significant risk to the water quality of existing users.  

5.3 It has also been obvious to the vast majority of the WCCC members that the modelling 
done by Jason van den Akker, firstly through his role at AGT (now in receivership/ 
liquidation) in developing the numerical model, and then more recently as the Principal 
Hydrogeologist with Golder and author of the Investigation into Managed Aquifer 
Recharge13 is lacking in experience and expertise in MAR hydrogeology in a FRA, but also 
in groundwater risk engineering. This has then required the Inverbrackie Catchment 
Group to commission this expertise at our own cost. 

5.4 “Recent court cases in New South Wales have demonstrated that even though models 
have used the best available information and meet the Australian Modelling Guideline 
criteria (Barnett 2012) they should not be relied upon implicitly as they are only a 
predictive tool.”14 

5.5 The lack of rigorous cause and effect analysis in the MAR analysis is obvious, and it’s 
important to note that Numerical Models are not evidence and models don’t produce 
facts.  From a management perspective, modelling is considered to have failed if there is 
sufficient bias for a decision to be made15. Thus, the community now has more 
uncertainty about the veracity of Terramin’s modelling and its claims of no or minimal 
impact on the community and existing water users. 

6. Assumptions 

6.1 Terramin were requested numerous times at WCCC meeting to provide a list of their 
key assumptions underpinning their model, but 
always failed to do so. A good project design should 
be able to substantiate its assumptions, especially 
those with a high potential to have a negative impact. 

6.2 Assumptions are factors or predictions that 
may impact the project's success but are outside of, 
or cannot be directly controlled by the project 
managers. In some cases, these include what could 

 

 

12 WGA Bird in Hand Proposed Mine Managed Aquifer Recharge Review - see Attachment 2 
13Mining Lease Proposal MC4473 Appendix H9  
14 Attachment 1 - WGA Report, Executive Summary 
15 Groundwater Modelling Uncertainty, Implications for Decision-Making, Summary of the Groundwater Modelling Uncertainty 
Workshop – Australasian Groundwater Conference, 10 July 2017, UNSW  
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be killer assumptions, which have a low probability of holding true, but are highly 
critical to the project’s success. If those assumptions are invalid will have major 
negative impact and consequences for the project – in other words they would kill off 
the project! 

6.3 The Expert reports16 on Groundwater, MAR, Grouting, Noise, Agricultural and 
Economic impacts have raised a number of concerns about various important 
assumptions made by Terramin. For example:  

• The MAR and grouting assumptions are critical for the impacts on existing 
groundwater users.  Terramin’s business model is totally dependent on their 
assumptions as to the (1) the effectiveness of their grouting operation, and (2) 
the efficacy their MAR proposal, not only with water supply, but water quality 
to existing users.   

• If those assumptions are incorrect then the impact on water supply will be 
experienced some kilometres from Terramin’s operations. 

 

Figure 1: AGT and Terramin estimates on Groundwater impacts17 

(a) Various Expert reports referred to in this submission have cast serious doubts on 
Terramin’s grouting assumptions of 70% effectiveness as being “worst case”.  

(b) The feasibility of the grouting assumptions is critical for reducing impacts to other 
groundwater users. For example, the 70% effectiveness grouting simulation estimates 

 

 

16 See Attachment 1 
17 Terramin and AGT presentation to WCCC Water Technical Reference Group on Wednesday 26th July 2017 
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15m drawdown at Accolade's Petaluma bore, whereas the drawdown will be 1m with 
90% effective grouting and managed aquifer recharge.18  

(c) Groundwater numerical models are a mathematical approximation of the natural 
subsurface system and require various assumptions to be imposed in order to 
mathematical represent the complex natural system 

Given Terramin’s reliance on numerical modelling and the questionable assumptions on 
MAR and grouting, it is highly likely that their proposal to have no adverse impact on existing 
aquifer users is dependent on “killer assumptions”. 

7. Risk 

7.1 Terramin’s mining proposal is a high-risk venture in this location. Those risks are 
discussed at various parts of this submission and include the negative impacts such as: 

(a) The economy of the area including the many businesses in the agriculture, 
horticulture, wine, tourism and hospitality industries. 

(b) Water quality and reliability of existing supply form the fully allocated and 
protected aquifer. Expert reports referred to in this submission believe that 
Terramin are incorrect regarding the suitability of target aquifers and the level 
of investigation does not adequately address or quantify all potential risks. 

(c) Tourism is one of the fastest growing sectors in the State, and along with the 
associated hospitality industry provides an enormous range of employment 
opportunities for a wide demographic of South Australians. 

(d) The risk to the premium wine brand developed in the Adelaide Hills. 
(e) The quality of life and amenity of the area, particularly the neighbouring 

families and businesses. To have a 24/7/365 mining operation in this location is 
as about as bad as it gets – will also impact the value of people’s homes and 
businesses. 

(f) The risk to the social fabric of the community – the Woodside area is full of  
self-starters, people with initiative that are creating a range of value-added 
opportunities based on the clean, green and tranquil environment. 

(g) Risk to the Government if Terramin’s proposal is approved – not only financial, 
economic, and political but the message it’s sends to the Adelaide Hills 
community.  

(h) Terramin is in very poor financial health and doubts about its ability to fully 
resource this project are obvious to all, including the market. 

7.2 Disclaimers. The community is faced with Terramin and Golder relying on information 
provided to each other to make their case, but neither accepts any responsibility for 
the accuracy or completeness of the information – “all care and no responsibility.”  

“Golder accepts no responsibility for and makes no representation as to the accuracy 
or completeness of the information provided to it by or on behalf of the Client or 
sourced from any third party. Golder has assumed that such information is correct 
unless otherwise stated and no responsibility is accepted by Golder for incomplete or 
inaccurate data supplied by its Client or any other person for whom Golder is not 

 

 

18 See Accolade submission p.19 Sec 5.2. 
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responsible19.” They further qualify their position with  “Variations in conditions may 
occur between tested locations and there may be conditions that have not been 
revealed by the investigations and which have not therefore been taken into account 
in this Report” This is followed by their statement that Golder has only been able “to 
form no more than opinion as to the actual conditions at any relevant location.”  

“Terramin Exploration Proprietary Limited and Terramin Australia Limited have relied 
on information provided by specialist consultants, government agencies, and other 
third parties. Terramin Exploration Proprietary Limited and Terramin Australia Limited 
have reviewed all information to the best of their ability but do not take responsibility 
for its accuracy or completeness”.  

It’s very clear that Terramin and its clients are not prepared to take responsibility for the 
overwhelming risk involved – that will be left to those directly affected and the general 
community! 

 

 

 

19 Sec 6.0 “Important Information” and its reference to Appendix F. 



 

 

 Page 18 

 

E. Groundwater 

1. Summary of key issues 

1.1 In summary the 2 big issues are (a) water quality – geochemical reactions and 
contamination, and (b) water hydraulics – movement of water within and between 
aquifers and possible artesian effects.  

(a) Water Quality: The potential for adverse geochemical reactions (production of 
arsenic when it comes into contact with the oxygenated recharge water) 
where there are potentially acid forming minerals is a significant risk to water 
quality. Contamination e.g. E. coli given the open pond is a significant risk for 
an aquifer where the Environmental Values (EV) is designated as potable.  

(b) Water Hydraulics: The potential for compartmentalisation of the aquifer 
system, hydraulic responses and where the water will move is a high risk.  

1.2 The prime aquifer system in the Inverbrackie Creek Sub-Catchment is a FRA which 
comprises of several hydro-stratigraphic units, namely, the Tapley Hill Formation, 
Brighton Limestone (Marble), Tarcowie Siltstone, Cox Sandstone and the Kanmantoo 
Formation20. 

(a) The Terramin project will in particular impact the Tapley Hill Formation (THF) 
and the Tarcowie Siltstone (TS) with the TS more of a structured chamber 
which under MAR could and likely would give rise to artesian conditions.  
Terramin testing has not provided confidence that the system could accept the 
proposed volumes of water for the duration of the mine.  

(b) The Tapley Hill Formation is more fractured and according to Terramin this will 
be more “high yielding” for MAR wells.  Given that most of the water from the 
mine shaft will be coming from the TS area due to the mine’s location, and that 
water is far more saline, this would pose a significant risk of inferior (i.e. more 
saline) water being transferred into the bores in the THF most of which are 
potable standard.    

(c) Terramin are proposing to use ion exchange to reduce the salinity. Ion 
exchange breaks the bond between ions and allows them to re-pair so there is 
a “pseudo” reduction in salinity. The important thing is that there is no physical 
removal of salts. The only way a real reduction in salinity can occur is if the salt 
is physically removed i.e. via reverse osmosis.  Changing the ion valence results 
in a water solution that is no longer stable. The unstable water presents 
greater risk of geochemical reactions as it tries to re-equilibrate back to its 
normal state. 

1.3 Terramin have failed to provide credible evidence that their activity will not 
detrimentally impact the aquifer (quality and quantity) which would impact on the 
ability of existing users to use the water for current purposes and beyond the life of 

 

 

20 Mining Lease Proposal, Chapter 10 at [10.3.1]. 
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the mine. All the independent advice (non-Terramin funded) consider the MLA high 
risk.   

2. Overview of groundwater issues 

2.1 “Water is a precious resource. There is a limit to how much is available for use on an 
ongoing basis, and so it is important to provide certainty to current and future users of 
water, particularly to those whose livelihoods depend on it. A WAP provides that 
certainty. WAPs give consideration to the environment, social and economical needs, 
and seek to ensure long-term sustainability and security.”21  

The GOSA statement in 2.1 above really sums up the critical RISK that Terramin’s 
proposed mining operations as per their MLA will inflict on not only current but future 
users of the water on which our livelihoods depend.  

2.2 Terramin’s MLA acknowledge that their proposed mining operations will have a 
significant impact on the aquifers in this Prescribed Water Resources Area through the 
substantial dewatering requirements (in excess of 1550ML over 5 years)22 of such an 
underground mine. 

2.3 The approach proposed of grouting, MAR and surface water treatment to dewatering 
the underground mine will have significant material impact on the aquifers that provide 
water of appropriate quality and quantity to support the surrounding vineyards, 
wineries, agriculture, homes and other pursuits, not only in the immediate area but also 
the wider catchment area.  

2.4 The Water modelling studies that Terramin have undertaken to underpin their mining 
proposal have since been shown to be unreliable and lacking sufficient depth of analysis. 
This was continuously brought to Terramin’s attention at numerous WCCC meetings, 
and without GOSA input into the hydrological and hydrogeological issues23 at these 
meetings, this has resulted in community members, at their own expense having to seek 
independent reviews and advice24. 

2.5 That independent advice in relation to groundwater has concluded that “MAR remains a 
high-risk option for water management at this location.”25 More specifically 

(a) Terramin has not sufficiently addressed its approach to obtaining the required 
regulatory approvals in relation to groundwater, including approvals to authorise the 
taking of water. 

(b) The groundwater modelling relied on by Terramin is deficient in many respects and 
further work is required to characterise the site.   

 

 

21 https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/water/water-planning  
22 Mining Lease Proposal MC4473 Appendix K1 
23 DEM personnel present at WCCC meetings often stated that technical issues of Terramin’s approach could only be considered 
when the MLA was lodged. 
24 They include:  Wallbridge Gilbert Aztec (WGA) Bird in Hand Proposed Mine Managed Aquifer Recharge Review (4 September 
2019);  Professor Peter Cook, National Centre for Groundwater Research, Flinders University:  Bird-In-Hand Gold Mine - Review of 
Groundwater Characterisation Modelling (1 February 2019) and Bird-In-Hand Gold Mine - Review of Managed Aquifer Recharge 
Trials and Model Validation (26 June 2019);  Professor Serkan Saydam, University of New South Wales – Report on BIHGP Grouting 
(18 September 2019) 
25 Attachment 1 - WGA Report  

https://www.naturalresources.sa.gov.au/adelaidemtloftyranges/water/water-planning
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(c) That the 70% grouting effectiveness scenario is unlikely to be an appropriate "worst 
case scenario".  The "worst case scenario" has not been modelled.   

(d) Terramin has not identified and addressed all risks associated with the proposed MAR.   
(e) There are legitimate concerns that there is a risk of failure or an unexpected event 

that would be catastrophic to existing groundwater users. 

3. Overview of MAR issues 

3.1 Wallbridge Gilbert Aztec (WGA) was engaged by the Inverbrackie Creek Catchment 
Group to review the water management strategy for the proposed mining operations, 
and in particular, the proposal to implement MAR as a key aspect of the proposed mine 
operations.  WGA has undertaken a review of the reports provided by Terramin 
supporting the Mining Lease Application26.   

3.2 As set out in their report, WGA has identified significant concerns with the proposed 
MAR strategy.  WGA considers that several of the conclusions reached by Terramin are 
incorrect regarding the suitability of target aquifers and the level of investigation does 
not adequately address or quantify all potential risks. 

3.3 The report by WGA provides substance to concerns that the Water reports 
commissioned by Terramin are lacking in expertise and experience, and in particular 
dealing with a FRA and MRA.  Concerns identified by WGA include: 

(a) Despite a significant amount of water quality data being collected, the analysis of 
data is deficient.27  In particular, key water quality parameters (natural organic 
matter, total organic carbon, dissolved oxygen, redox potential and microbiological 
indicators) that can trigger geochemical or microbiological reactions have not been 
collected during background sampling and throughout the trial.  WGA considers 
that this is a "significant knowledge gap" and basic information required to evaluate 
the risk of geochemical reactions occurring that would impair groundwater quality, 

 

 

26 Terramin 2019 Bird in Hand Gold Project Mining Lease Application MC 4473  
• Executive Summary  
• Chapter 10 Groundwater  
• Chapter 11 Surface Water 
• Chapter 13 Geochemistry and Geohazards – Terramin 
• Appendix H1 Groundwater Assessment 
• Appendix H2 and H3 Groundwater Assessment Peer Review 1 and 2  
• Appendix H4 Grouting Proposal - Multigrout  
• Appendix H5 Grouting Proposal Peer Review  
• Appendix H7 Draft Groundwater TARP  
• Appendix H8 MAR Stage 1 and 2 Report 
• Appendix H9 MAR Investigation Report 
• Appendix H10 MAR Investigation Report Peer Review 
• Appendix H11 Groundwater Baseline Data 2014 2018 update Report  
• Appendix J1 Water Treatment Proposal and Addendum 
•  Appendix J2 Water Treatment Peer Review  
• Appendix M1 Geotechnical Assessment 
• Appendix M2 Acid and Metalliferous Drainage Assessment 
• Appendix Q3 Stygofauna Field Study 
• Appendix Q4 2018 Stygofauna Study 
27 Golder (2019) explicitly states at p. 36 that "the interpretation of recharge water and receiving aquifer groundwater quality has 
not been undertaken as part of the scope" 
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impact ability of existing users to continue to use the water for current uses or 
impair the operation of the MAR option.28     

(b) The risk that MAR will impact water quality remains high because key water quality 
risks have not been adequately identified and assessed.  The key water quality risks 
identified by WGA include:29 

(i) the risk that oxygen in the reinjected water will result in precipitation of 
minerals (e.g. iron) or reactions that produce arsenic;    

(ii) the ion exchange process can cause a pseudo reduction in measured salinity 
but results in water that is no longer in chemical equilibrium, and thus 
significantly increases the risk of geochemical reactions impairing water 
quality; 

(iii) the risk of disinfection by-products from residual chlorine in mains water 
entering the aquifer through the ponding process e.g. Trihalomethanes and 
Halo Acetic Acids;     

(iv) the risk of pathogens from surface run off, mine affected runoff and waterfowl 
in the proposed treatment process and open ponds.      

(c) Further, the Groundwater Trigger Action Response Plan (TARP) at MLA MC4473 
Appendix H7 is deficient because none of the risks associated with impacts to the 
water quality have been addressed.30     

(d) WGA considers that an analysis of the water quality data shows that there is a high 
risk of geochemical reactions, including producing arsenic that will impact water 
quality and iron precipitation which will cause clogging. This is significant because 
remediation of clogged injection wells could take days or weeks to resolve and 
there are no identified management options to manage the water pumped from 
the mine if the MAR option is compromised.  Management options that are 
presented are effectively a summary of the various techniques as presented in the 
literature on MAR.  Each site is unique and the approaches to managing issues such 
as clogging require specific methods that align with the treatment train and the 
water quality.31       

(e) The Tarcowie Siltstone aquifer is high risk and MAR is not sustainable in the long 
term due to compartmentalisation and the risk of the aquifer becoming 
artesian.32       

(f) Further, WGA concludes that several of the claimed benefits of MAR at this location 
are not valid, including: 

(i) Existing users will have no access to the recharged water. 
(ii) Reinjection will not result in lateral spreading of the recharged water. 
(iii) The potential for MAR to support discharge to environmental 

receptors such as the spring and creek is limited. 

 

 

28 Attachment 1 - WGA Report, p 17. 
29 Attachment 1 - WGA Report, p 19 
30 Op. cit 

31 Attachment 1 - WGA Report, p. 2 
32 Attachment 1 - WGA Report, p. 16 
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(iv) Over pressurisation of the aquifer compartments due to the MAR 
recharge may be the trigger that results in an unexpected inrush into 
the workings. 

(v) Over pressurization of the aquifer compartments due to the MAR 
recharge has the potential to significantly reduce the grouting 
effectiveness.33     

3.4 It’s difficult not to conclude that Terramin are way out of their depth in dealing with 
both the FRA in a prescribed and protected area and the MAR options it has considered. 
The WGA Report also stated that “There are several references throughout the Terramin 
documentation that the MAR option has been peer reviewed. This statement is 
misleading as IGS only reviewed the updated groundwater numerical model that 
incorporated the MAR option. IGS did not review or comment on the results of the trials, 
water chemistry, treatment process, aquifer mineralogy, or the aquifer hydraulic 
responses during testing.”34  
 
The fact that they have tried to rely on a half-page peer review35 for the MAR 
investigation really does demonstrate Terramin’s lack of critical understanding and risk 
assessment of the impact their proposal will have on such a valuable water resource. 
 

4. Numerical Modelling 

4.1 As pointed out by WGA, Terramin’s approach that water from mine inflows and mine 
affected runoff will be treated, mixed with groundwater and/or mains water to account 
for losses and then recharged via wells back into the fractured rock aquifer, a system  
that is often extremely complex, compartmentalised and flow occurs preferentially 
along fractures.  

4.2 WGA state that “These attributes make it very difficult to reliably predict the subsurface 
movement and likely drawdowns / injection pressures that will be generated using 
groundwater numerical models. Groundwater numerical models are a mathematical 
approximation of the natural subsurface system and require various assumptions to be 
imposed in order to mathematical represent the complex natural system. Unfortunately, 
across industry there is an over reliance on the results of numerical modelling to provide 
definitive answers. Recent court cases in New South Wales have demonstrated that 
even though models have used the best available information and meet the Australian 
Modelling Guideline criteria (Barnett 2012) they should not be relied upon implicitly as 
they are only a predictive tool.”36  

 

 

33 Attachment 1 - WGA Report, p. 16 
34 Attachment 1 - WGA Report, p. 21 
35 Appendix H10 Mining Lease Proposal MC4473 
36 Attachment 1 - WGA Report,  Executive Summary 
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5. Impact on Bore 6628-23182 (Davis) 

5.1 The MAR trial conducted by Terramin showed that Bore 6628-23182 is located 590 m to 
the south of BHRIB01 and is roughly “aligned with the same fault intercepted by 
BHRIB01 and showed a direct groundwater level rise to injections.” 37    

 
Figure 2: Golder Injection trials 

5.2 The WGA Report comments on the MAR injection results that “in a confined aquifer 
the pressure response (rising water level) can be observed up to several kilometres 
from the point of injection but the physical movement of water is constrained. In a 
fractured rock aquifer, the physical movement of water is preferentially along the 
fractures and can therefore move considerable distances (kilometres) away from the 
recharge well.”38 These results “clearly identifies a high degree of hydraulic connection 
between the injection well and users’ wells. It therefore represents a significant risk to 
the water quality available to existing users in the event a contaminant enters the 
aquifer or adverse geochemical reactions occur resulting in elevated concentrations of 
arsenic.”39 

5.3 The Golder Report also states that Groundwater salinity recharge did not exceed 
salinity of receiving aquifer of 1120 mg/L and 1440 mg/L respectively but adjacent 
private wells such as 6628-23182 are “aligned with the same fault at BHRIB01 and 
showed a direct groundwater level rise to injections”. Thus given this bore is in the 

 

 

37 Appendix H9 - MLA MC-4473 Page 29 (Golder Report pg. 23) Terramin have since advised that: Orange = manual 
dips, Blue = logger data 
38 Attachment 1 - WGA Report pg.16  
39 Attachment 1 - WGA Report pg.18  
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Tapley Hill Formation FRA and the physical movement of water is preferentially along 
the fractures, not only will the Bore face possible artesian conditions under MAR, but  
with a current salinity level of 580 mg/L it is likely to incur substantially increased 
salinity.   

5.4 As mentioned in 5.1 “Water is a precious resource.” We have lived in the Adelaide Hills 
for over 20 years, and the last 8 years on Bird-in-Hand Road Woodside. Over the past 2 
to 3 years our dam (which is under a water licence allocation with DEW) has been 
filling slower and slower each year and depletes at a faster rate each year. We are then 
even more reliant on our Bore (6628-23182) to irrigate for domestic, stock and 
vineyard requirements. This has necessitated the purchase in 2019 of an additional 4 
ML of underground water licence just to keep up with the same water use and 
requirements as when we purchased the property in 2011. 

 

Figure 3: Davis Dam level 5 August 2019 

5.5 We are now faced with not only diminishing surface water resources, but the risk of 
depleted underground water (both quality and quantity) with the likely consequences 
of Terramin blasting and drilling through aquifer on which we depend. With ever 
increasing droughts and longer summers we cannot solely rely on rainfall and surface 
water catchment to sustain our home and business in the Adelaide Hills. 

Terramin’s own MAR injection trials have demonstrated that due to the nature of the FRA 
and the likely hydraulic and geochemical effects in fact will negatively impact existing users, 
and thereby be unable to comply with the requirements of the WAP. 

6. Regulatory matters 

6.1 Terramin will also require certain regulatory approvals for the proposed MAR 
operations.  Some of those approvals required and principles to be complied with are 
summarised in the table below: 
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No. WMLR WAP Principle Comment  

145(a)(i) Water may be drained or discharged into a well for the 
purpose of a managed aquifer recharge operation where 
the hydrogeological risk assessment undertaken by the 
applicant in accordance with principles 146 to 152 
(inclusive) shows that the source water will not 
contravene the water quality criteria in Schedule 2 of the 
Environment Protection (Water Quality) Policy 2003 or 
any subsequent or related policy 

As identified in the WGA report, the correct environmental 
value assignment as per the Environment Protection 
(Water Quality) Policy 2003 for the Tarcowie Siltstone is 
drinking water for human consumption.  

Meeting the water quality criteria should be done through 
the correct conversion rate (e.g. EC to TDS should be 0.55 
not 0.65) , as the quality of water reinjected into the 
ground has impacts upon the aquifer and other 
groundwater users.  

This has significant implications for the MAR system 
because it defines the quality that the injected water must 
meet prior to reinjection into the aquifer  

146 A permit to drain and discharge water into a well must 
not be granted unless a hydrogeological risk assessment 
is undertaken to the satisfaction of the relevant authority 
by a qualified hydrogeologist with experience in managed 
aquifer recharge operations. 

Terramin has not yet provided a hydrogeological risk 
assessment. 

147(g) For the purposes of principle 146, and subject to principle 
148, a 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, and include 
an appropriate operation or management plan 
demonstrating that operational procedures are in place 
to protect the integrity of the aquifer on an ongoing 
basis.  

Terramin has not yet provided an ongoing management 
plan to ensure the integrity of the aquifer on an ongoing 
basis.  

151 A permit to drain or discharge water into a well must not 
be granted if the draining or discharging of water would 
have the potential to degrade underground water-
dependent ecosystems or to reduce the suitability of the 
underground water for other purposes for which it might 
reasonably be used. 

WGA's report raises several concerns in relation to 
Terramin's MAR having the potential to reduce the 
suitability of underground water for purposes which it 
might reasonably be used.  

• The presence of pyrite in the rock matrix subject 
to Terramin's proposed mining operations 
increases the risk of arsenic production.   

• The allowance of 4kg per day of sediment into 
the recharge well could result in clogging and lost 
well efficiency.  

• These impacts would reduce the suitability or 
availability of water for reasonable use, yet have 
not been considered by Terramin in their Trigger 
Action Response Plan.  

154(b) 
Draining and discharging water directly or indirectly into a 
well must not have the potential to cause artesian 
conditions in the aquifer 

The WGA report raises the concern that Terramin's MAR 
operations are likely to cause artesian conditions.  

The likelihood of this occurring is shown through 
Terramin's MAR trials at the Bird in Hand mine site. 
Reinjection was terminated after 7,324 minutes as 
conditions in the adjacent well were close to becoming 
artesian, despite consistently decreasing the injection rate 
during this time. 

Table 1: WMLR WAP requirements 
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6.2 Importantly, in order to drain or discharge the recharge water into the injection wells, 
Terramin will require a permit under the NRM Act40, unless Terramin has obtained an 
environmental authorisation under the EP Act41   

6.3 An environmental authorisation under the EP Act is required where the total volume of 
the water recharged into the aquifer exceeds 50 kilolitres per day and will either:  

(a) raise the temperature of the receiving waters by more than 2 degrees Celsius 
at any time at a distance of 10 metres or more from the point of discharge; or 

(b) contain antibiotic or chemical water treatments.42 
6.4 In accordance with principle 98 of the WMLR WAP  "an underground water allocation 

must not be transferred if the Minister is satisfied that the transfer may have the 
potential to cause significant adverse effect on an aquifer, including (but not limited to) 
changes in local water levels and salinity."   

 
7. Deficiencies in Terramin's characterisation of the aquifer and the 

Groundwater Model 

7.1 Accolade engaged Professor Peter Cook of the National Centre for Groundwater 
Research and Training to undertake a review of the materials relied upon by Terramin in 
their Mining Lease Proposal.  

7.2 As provided by Accolade, a number of Professor Cook’s concerns in relation to the 
aquifer characterisation undertaken by Terramin is summarised below. 

Issue 
 

Concern identified by Professor Cook 

Aquifer hydraulic 
characterisation  

The aquifer hydraulic characterisation undertaken by Terramin included an analysis of pumping tests to 
provide quantitative information of hydraulic properties.  However, most of the wells are located within a 
relatively small area and the pumping tests undertaken on private wells were of very short duration.  The 
extent of the aquifer sampled by these would have been very small and unlikely representative of the 
larger, regional scale hydraulic conductivity values.    
There is a lack of explanation in the AGT report for the mathematical models adopted to interpret the 
pumping test results.       
Further consideration of the role of the numerous faults presented at Figure 9 (p. 49) of the AGT report 
would be warranted.    
AGT has not presented statistics to establish variation in hydraulic properties with depth.   

Groundwater 
balance 

At 4.6.1 (p.118) of the AGT report, AGT states that groundwater recharge rates were estimated using the 
chloride mass balance approach.  However, Cook suggests there are uncertainties with this method, and it 
would be prudent to apply other approaches.    

Salinity and 
Water Quality 

 

It is unclear why data that shows that there are areas of more saline water much closer to the mine site 
than depicted in the regional groundwater salinity map at Figure 28 of the AGT Report.   A more thorough 
understanding of the distribution of water quality in the regional aquifer is warranted.     
Despite the conclusions drawn by Tonkin that there is a low potential for Acid Mine Drainage generation, 
Cook suggests some generation of acid mine drainage can be anticipated during the operation of the mine, 
and will not be restricted to the supergene layer.       

Table 2: Issues and concerns with Aquifer characterisation 

 

 

40 Sections 127(3)(c) and 135 of the NRM Act.   
41 Section 129(1)(f)(i) of the NRM Act.   
42 EP Act, Schedule 1, Part A, clause 8(7).   
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7.3 In respect of the groundwater model relied on by Terramin, Professor Cook was unable 
to conclude that the groundwater model is fit for purpose, or that 'worst case scenarios' 
have been modelled.  

8. Grouting effectiveness is uncertain 

8.1 Please see the Accolade submission in relation to the uncertainty as to the effectiveness 
of the grouting approach proposed by Terramin. Professor Saydam of the University of 
NSW reviewed Terramin’s grouting proposal and concluded that it is not possible to 
predict the efficiency of the grout based on the information provided. We also 
understand that Terramin’s Managing Director, Richard Taylor was asked a question 
about MAR at a recent (extended) meeting of the WCCC. His response was that the 
methodology had been successfully used for reinjection of water for stormwater drains, 
from memory in northern Adelaide. That situation should not be compared with 
reinjecting groundwater, after treatment, into a fractured rock aquifer system.  

8.2 All of the above suggests, at the best, lack of knowledge and understanding of Managed 
Aquifer Recharge by Terramin personnel who have commissioned and reviewed these 
critical reports; or at the worst deceitfulness and dishonesty by attempting to portray to 
The Department of Energy and Mining that there are no risks to ground water in the 
Woodside area if this Mining Application is approved. 

 

F.  Noise, Dust, Amenity and Real Estate 
impacts 

1. Noise impacts  

1.1 The Adelaide Hills, and in particular the Bird in Hand area, is a beautiful, tranquil place to 
live.  The general lack of noise pollution provides a level of silence that is irreplaceable 
and fosters psychological health and well-being in an ever-shrinking environment, and 
increasingly stressful world. This is why people have raised their families here, and have 
developed livelihoods based on agriculture and value-added enterprises. It’s also the 
reason that so many tourists are attracted to visit the area, as they too wish to 
experience this natural beauty and lack of noise pollution.  

1.2 Terramin’s mining proposal and the expected noise pollution that the mining operations 
will create are articulated in Chapter 16 Noise and its attendant Appendices. Terramin 
claims that “Despite the predicted mine noise levels meeting the noise criteria and being 
assessed as low impact, it is acknowledged that the mine noise will at times be 
audible.”43  

1.3 The noise levels that Terramin intend to generate that will be experienced by 
neighbours in the BIH valley during ore production (5.5 years) are 

(a) Daytime (7am-10pm): 57db(A) 
 

 

43 Mining Lease Proposal, Chapter 16 at p. 16-36 
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(b) Night-time (10pm-7am): 50db(A) 

1.4 These levels may be appropriate in isolated or heavy industry areas, but in such a 
confined Rural Living area that houses so many families and businesses is most 
inappropriate, and unacceptable to the local community. 

1.5 At the Noise Focus Group conducted by Terramin on 30 August 2017 all of the attendees 
were concerned about (1) not only the level of noise, but (2) in particular the constancy 
of noise for – 24 hours per day, 7 days a week, 365 days of the year and for at least 8 
years.  The many sources of noise (Conveyor belts, machinery, blasting, trucks, bin-
loading, industrial exhaust fans, pumps, water treatment processing etc.)44  will be on-
going for many years. As pointed out to Terramin at all meetings related to noise, the 
significant material increase in noise from their operations was totally unacceptable. It 
should also be noted that many of the noise impacts generated by Terramin would also 
be of a percussive nature (i.e. short, loud and noisy) which is very distracting45. 

1.6 Terramin must adhere to the Environment Protection (Noise) Policy 2007 (Noise EPP) in 
order to comply with the general environmental duty under s 25 of the EP Act.  
However, regardless of the noise limits proposed by Terramin, the Minister must have 
regard to the proposed noise limits in light of any adverse impact on the existing 
environment.  Under Section 35 of the Mining Act 1971 (SA), the Minister must consider 
the impact of the proposed mine upon the existing environment.  

1.7 Being the closest house to the Mine operations on BIH Road (R13, see Figure 3 below) 
our noise levels will go from approximately dBA 27 to 30 dBA daytime and 23dBA to 25 
dBA night-time, only punctuated by any vehicle traffic on BIH Road and kookaburra’s in 
the morning and evening.  

 
Figure 4: Noise impact Location of R1346 

 

 

44 Mining Lease Proposal, Chapter 16 at Sec 16.3.2.6. 
45 There is a large body of research on the impact of percussive sounds on the human brain and body. 
46 Mining Lease Proposal, Chapter 16 at p. 16-26 
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(a) Based on data received from the Adelaide Hills Council an average of 242 
vehicles pass our residence each day.  The noise of a passing vehicle produces 
a decibel level of 45dB to 47dB, and the noise lasts a maximum of 5 seconds, or 
20 minutes (1210 seconds) over a 24-hour period. 

(b)  Figure 4 shows an average morning 
noise level form the front verandah taken at 
07:11 on 25 Sept 2019. This 30 second time slice 
with a minimum of 24.9 dB is punctuated by 
birds chirping, and one car travelling along BIH 
Road at approximately the 23 second mark to 
record a maximum of 46.5 dB. 

 

(c) By contrast, Terramin are hoping to 
keep their noise level impacts on us to 57 dBA 
during the daytime (7am to 10pm), and 50 dBA 
during the night (10pm to 7 am). This noise level 
will occur over the entire 24hour period. 

(d) Thus, in our current situation we will 
have an increase of the amount of noise 
experienced increasing from of 1% to 100% in 
each 24-hour day.  

(e) Not only will we experience that 100 
fold increase in continuous noise, but also the level of noise will increase from 
around 25dB to 30dB currently during the day to 57dB, an increase of 20dB. 
Given that a 10dB increase amounts to double the noise loudness level 
experienced, the likely 20dB increase will quadruple the noise loudness we will 
be forced to endure if the ML is approved.  

This 100-fold increase in continuous noise and quadrupling in noise loudness will 
have a significant and material negative impact on the quality of our life, each and 
every day, 24/7 for at least 8.5 years. 

 

2. Dust impact 

2.1 A major concern for residents and neighbouring businesses will be the dust pollution 
created by Terramin’s Mullock stockpile that will be over 100,000 m3 and 200,00047 

tonnes of rock and dirt on the surface up to 10m high of the mine site, that is intended 
to be there for the life of mine operations.  

 

 

47 Mining Lease Proposal, Chapter 3 at p. 220,221 

Figure 5:Indicative normal noise 
level at 86 BIH Rd 
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2.2 The image presented by Terramin as taken from the front steps of our house does not 
really convey what a blight on the landscape the mullock will be  - (1) it’s likely to be 
seen for kilometres – think of its dimensions being similar to the Woodside soccer pitch 
with a 3 storey building, and (2) the highly probable dust hazard from the rock and dirt 
accumulated during operations. High winds (particularly the hot northerly winds during 
spring and the ever-increasing period of summer) are a major concern. The image above 
has been supplied by Terramin and would the IML appearance after they have 
supposedly cut down the IML footprint 5 metres into the existing surface. I have 
highlighted in yellow the mullock heap in IML image supplied. 

2.3 The stockpile of dirt will be difficult to manage. Dust will be a major issue and it should 
not be assumed that any dust blowing into neighbouring properties will be accepted and 
tolerated. Terramin have proposed a permanent sprinkler system48 the IML to reduce 
dust impacts associated with moving mullock both from the mine void, and also back 
into the mine void as backfill. No mitigation (correction factor) has been included in the 
model for dust coming off the IML.  It is highly likely that their irrigation proposal will 
create both runoff and mud. This will also be the case during heavy rainfall events during 
winter, where falls of 60 to 100mm can occur in some weeks. 

2.4 Increased levels of dust on neighboring vineyards is also highly likely which will have 
adverse impacts on the quality and costs of grape production. Who will pay the 
compensation for the negative economic impacts on the grape and wine producers? 

2.5  Explosives: Terramin is also projecting that about 350 tonnes of explosives will be used 
annually at the BIH mine when in full production.49 There will be at least 2 firings per 

 

 

48 Mining Lease Proposal, Chapter 15 at p. 15-26 
49 Mining Lease Proposal, Appendix J1 at p.17 

Figure 6:  Image of proposed Terramin IML seen from 86 BIH Road 
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day, which is likely to be over 3600 blasts over 5 years. There will be surface noise, dust 
and shockwaves with ground vibration and air overpressure (up to 120dbl). 

3. Impact on Amenity 

3.1 In a recent letter from a local Woodside resident to the editor of the Courier said “One 
of joys living in the Hills is to be outside on a still, clear night and listen to the sounds of 
silence. But all of this is now under threat from Terramin’s Bird in Hand mine just 1.2 km 
from the edge of town” 50  

3.2 Terramin’s research into the reasons Woodside residents reside in the area include the 
positive amenity, such as the quiet; calm; less stress than living in Adelaide; clean air; 
natural environment (rolling hills); aesthetics; and minimal heavy vehicle traffic (farm 
traffic goes largely unnoticed or is seasonal)51. The proposed mine will severely 
negatively impact on all these positive amenity characteristics  by creating noise, dust,  
light pollution, increased heavy vehicle traffic, and putting near neighbours under huge 
stress through 24 hours per day, 7 days a week, 365 days of the year operations for at 
least 8 years, and possibly 20 years according to their waiver demands. 

3.3 “Neighbouring businesses (winery/cellar door/events centre venue) have indicated that 
the proposed project is incompatible with the values of the area, will destroy the 
existing commercial activity (through amenity impacts and removing access to water), 
and undermine the international reputation of the businesses, their services and 
products.”52 However Terramin have continued to ignore these concerns – providing lip 
service in their WCCC interactions and public promotions, but failing to recognise their 
proposal is totally incompatible with the environment and the community they will so 
negatively impact. 

3.4 Lighting. According to the ML “All lighting to be in accordance with AS4282 – ‘Control of 
the obtrusive effects of outdoor lighting’ to reduce the potential for nuisance to 
surrounding residences and businesses at nighttime.”53  However, given the footprint of 
the mine site operations and the intention to operate all through the night, it is highly 
probable that there will be substantial lighting of the area.  I understand that AS4282 is 
the same guidelines that are used to light football ovals.  It would be expected that 
under Work Health and Safety Regulations that worker safety would require satisfactory 
lighting of all roads, entry and exit points, as well as mine site operations. This level of 
night-time lighting and glow from dusk to dawn will obviously negatively impact on all 
those homes within a few kilometres of the mine.  

4. Impact on Real Estate Values 

4.1 Terramin claims that “Current experience with pending mine approvals indicates no 
reduction in price or decrease in demand for property in region, as various properties 
have been purchased which either border the proposed Mining Lease or are 
considerably close during 2016 and 2017.”54  I would suggest that at that point in time 

 

 

50 The Courier, Mount Barker September 11, 2019 
51 Mining Lease Proposal, Chapter 2 at p. 2-10 
52 Mining Lease Proposal, Chapter 23 at p. 23-23 
53 Mining Lease Proposal, Chapter 9 at p. 9-30 
54 Mining Lease Proposal, Chapter 24 at p. 24-42 
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very few people in the broader community were aware of both the nature and detail of 
Terramin’s invasive proposal. I am aware of three additional residents (one of whom is 
on the WCCC) who were totally unaware of a potential gold mine being commenced, 
and have stated that had they known may well not have bought in Woodside at all. 

4.2 In the last couple of years the broader community has become much more aware of the 
likely negative impact of this  change in land use  and that this is now impacting on real 
estate enquiries and therefore property values of direct neighbouring properties to the 
mining lease area. Ray White Woodside55 has publicly put on record that even now 
before any approval of a mine, property values are being adversely affected. Potential 
purchasers are avoiding the nearby region because of the possibility of Woodside being 
known as a “mining town” rather than a tourism and hospitality destination with great 
wineries, cellar doors and clean green value-added agriculture. This view of the negative 
impact on real estate in areas like Woodside is further supported by a similar letter from 
Landmark Real Estate.56    

4.3 Although there has been expansion plans from local businesses (e.g. wineries, cellar 
doors, polo, and cafes) these are based on the attraction to the area of visitors/tourists. 
Those ventures have generally been operating with the expectation that such a negative 
extractive industry that would damage the aquifer and local economy would be highly 
unlikely to be approved.  
 
 

In summary, on examining the details of the Terramin proposal, the local community clearly 
understand the risks to their livelihoods through the highly probable damage to 

• the aquifer on which they depend,  
• the positive amenity, such as the quiet and calm of clean, green natural aesthetic 

environment,  
• minimal heavy vehicle traffic  
• and a vibrant agricultural, tourist and hospitality area.  

The importance of a community’s quality of life is now being recognised in Courts of law 
where in balancing both the benefits and adverse impacts of mining ventures are finding 
projects are not in the public interest. In a recent case in the Hunter Valley NSW Chief Judge 
Brian Preston  “ultimately held that the mine should be refused due to its significant and 
unacceptable planning, visual and social impacts, which cannot be satisfactorily mitigated.”57 

It’s notable that the mining company chose not to appeal! 

Many people (us included) have moved to the Hills region and Woodside in particular to 
raise their families in a clean, green environment that is also vibrant and growing with value-

 

 

55 See Ray White Woodside letter 29 July 2019 at Attachment 8 
56 Landmark Harcourts Real Letter 9 August 2019 – see Attachment 9 
57 See  http://envlaw.com.au/gloucester-resources-case/   Ruling by Chief Judge Brian Preston.  “Preston CJ ultimately held that 
the mine should be refused due to its significant and unacceptable planning, visual and social impacts, which cannot be 
satisfactorily mitigated.” 

http://envlaw.com.au/gloucester-resources-case/
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added enterprises. The adverse impacts of a gold mine are certainly not in the public interest 
of the local community. 

The proposed mine is in the wrong place and has missed its time - it may have been 
appropriate in this area 60+ years ago (post WWII) or back in 1893 when a totally different 
economic and social environment existed. 

 

G.  Economic Impacts  

1. Overview 

1.1 Agriculture is a key industry in the Adelaide Hills, with fruit, livestock, vegetables, grapes 
(wine and table), strawberries, cheese wrights, nurseries and cut flowers the highest 
value commodities.  

1.2 Capitalising on the initiative, hard work and investment made by many businesses and 
families into food, wine, agriculture and tourism businesses in the Adelaide Hills has 
over time resulted in the Adelaide Hills being recognised  nationally and internationally 
as a premium brand. 

1.3  A mine (24 hours of noise, dust, artificial light and impact on a complex aquifer) in the 
middle of such a clean green location puts all this at risk, and the valuable brands 
developed over so many years can be irreparably damaged.  

1.4 The development of this high value wine, tourism and hospitality area is the future for 
these areas in the State. It generates millions in Gross State Product and employment 
now, and opportunity for the future for our young people for the long term - not 
blasting and tunneling through a highly permeable aquifer that these enterprises so 
heavily rely upon. Mining in these highly developed economic and social locations is a 
thing of the past - in this case the 1800's.  

1.5 Agriculture can be severely reduced due to contamination or drying up of water 
supplies. Sustainable activities like tourism are affected because the area is no longer 
attractive to tourists. The proposed mining operations will put at risk the viability of a 
existing, long standing and established value-added agricultural, food, wine and tourism 
industries that generates a positive economic impact on the State economy and has the 
potential to do so for many decades in to the future. 

2. Tourism 

2.1 The Adelaide Hills received 123,000 visitors to wineries in the last year. International 
visitors are more likely to visit a winery closer to major gateways, with Adelaide Hills 
being the 7th most popular wine region to visit in Australia, and more popular than the 
Barossa Valley (9th) and McLaren Vale (16th).58  

 

 

58 Tourism Australia, National Visitor Survey (2019) 
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2.2 The Woodside area is an ideal for tourists and those wanting to visit wineries such Bird 
in Hand, Petaluma and Artwine, not only being close to Adelaide but all three wineries 
with a few hundred metres of each other enabling many visitors to experience the 
ideal preference of three wineries on a day trip.  

2.3 Consumer research shows that "South Australia leads the nation for 'good food and 
wine' as well as 'credible wineries and wine region' and notes that this is "critically 
important as research shows that these themes are the strongest driver of destination 
selection for the interstate audience, and second strongest thematic driver for 
international audiences".59 Additionally employment in the tourism industry is four 
times that of mining.60 

3. Terramin’s Economic Impact Report 

3.1 Subsequent to the Economic Impact Report relied upon by Terramin in Chapter 24, the 
Inverbrackie Catchment Group commissioned South Australian company Econsearch to 
undertake a similar study, using more up to date and reliable data. EconSearch were 
commissioned to estimate the economic contribution (gross regional product/gross 
state product, household income and jobs) of existing land use in the Inverbrackie 
District and, in particular, land and businesses that will be impacted by the mine 
development proposed by Terramin. This Report can be found as attachment 2.2 in the 
Petaluma submission. 

3.2 Unlike Terramin’s MLA Chapter 24, which makes numerous assumptions based on 
often out-of-date and minimal relevant and appropriate data,  Econsearch sought  
extensive information on issues such as production levels, turnover, employment 
numbers (full and part time), expected investments etc. The report by Econsearch is 
based on direct input by local business, and suggests that the mining proposal, if 
approved, is likely to have an adverse impact on the region when compared to 
allowing existing businesses to prosper without the risks brought by mining. 

3.3 Furthermore Accounting firm BDO has also been engaged by Bird in Hand Winery to 
undertake a peer review of the economic assessment relied on by Terramin, 
conducted by Economic Research Consultants (ERC).61   BDO has identified a number of 
concerns with the economic assessment relied on by Terramin. BDO identified the 
following issues:  
(a) Consumption-induced effects are significantly overestimated due to the 

assumption people will either move to the region to fill required jobs or jobs 
will be taken by existing residents who are currently unemployed and not 
spending money in the region;  

(b) Analysis undertaken by ERC uses a 2011/12 data when more recent 
information was available;  

(c) The accuracy of the analysis is reduced as it uses a 20 sector IO model when a 
standard RISE model has 78 sectors;  

 

 

59 The South Australian Visitor Economy Sector Plan 2030 p 8. 
60 Op. cit p 10. 
61 Appendix W1 of the Mining Lease Proposal. 
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(d) Grape growing and alcohol beverage employment has bene downplayed by 
using 2011 census data (which shows significantly less employed in the sector 
that 2016 Census data);  

(e) Comparison of co-existence of mining and agriculture in the hunter Valley to 
the Adelaide Hills is questionable as Adelaide Hills is 9% of the size of the 
Hunter Valley, meaning that mining and agriculture would be in much closer 
proximity, and the Adelaide Hills is more intensively used for agriculture than is 
the Hunter Valley;  

(f) Land is undervalued by using Australia wide viticulture figures, which are 
almost 50% lower than in the Adelaide Hills;  

(g) Impact on surrounding activities are shown over one year whereas the 
‘positive’ impacts of the mine are shown over its predicted life of 5 years;  

(h) The ERC report ignores issues such as long-term impact on water  

4. Royalties 

4.1 According to Terramin62 royalties of $10.5 million and payroll tax of $2.7 million could 
be paid over the life of the Project to the GOSA. With the many material risks to 
surrounding businesses, the local community and the State this potential benefit of 
$13.2 million over 8 plus years of the project is insignificant when compared to the 
costs of those risks. 

Terramin’s proposed mining operations will put the viability of established and sustainable 
value-added food, wine, agricultural, tourism and hospitality enterprises at risk. These 
industries generate millions  of dollars in Gross State Product and employment now, and 
opportunity for the future for our young people for the long term - not blasting and 
tunneling through a highly permeable protected aquifer  on which  these enterprises so 
heavily depend. Mining has a place in the State’s economy but not in these highly developed 
economic and social locations.  This is not the 19th century.  
 
  

 

 

62 Mining Lease Proposal, Chapter 24 at p. 24-5 
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Conclusion 
 

1. Terramin has requested the Government approve a gold mine proposal in a totally 
inappropriate location, based on their own financial imperatives and a flawed 
conceptual numerical model.   

2. The evidence from a range of experts by the affected community and businesses has 
overwhelmingly determined that the groundwater model proposed is not fit for 
purpose and will have a range of significant adverse impacts on the area.  

3. Water is our most precious resource and with climate change is getting more valuable 
year upon year. We don’t need more gold, particularly putting a protected aquifer at 
risk. 

4. Increasing evidence from the Hunter Valley is demonstrating that wineries and mining 
are not able to satisfactorily co-exist, particularly in close proximity and where 
valuable water resources are at risk. 

5. The proposed mine presents an unacceptable risk to the environment, the existing 
food, wine, agricultural, tourism and hospitality industries. Those industries not only 
make a significantly higher contribution to the State's economy than the projected 
contribution by the proposed mine over its projected five year life, but are likely to 
have their growth and brand enhancement impaired for many years beyond the mine 
life. 

6. More than 10,000 people have petitioned against this mine going ahead, and 
significantly the Adelaide Hills Council after assessing all the benefits and costs has 
unanimously endorsed their opposition to the mine. 

7. The Government’s Ministerial Determination only sets out its minimum requirements, 
but this submission, along with many others from all sectors of the community, is of 
the view that Terramin’s proposal is seriously deficient in meeting  even those 
minimum requirements.  

8. Terramin have demonstrated that they are prepared to gamble with our Water 
Resource and our Economic prosperity - the Government of South Australia certainly 
shouldn’t, and so Terramin's Mining Lease Application should be refused.  
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EXECUTIVE SUMMARY 

This review has been completed using the reports provided by Terramin supporting the Bird in Hand 

Gold Project Mining Lease Application MC-4473 and provided to the Inverbrackie Creek Catchment 

Group. This review considers the information presented in the supporting documentation with specific 

reference to the option of Managed Aquifer Recharge as a water management strategy against the 

Principles set out in the Water Allocation Plan for the Western Mount Lofty Ranges and the 

Environment Protection (Water Quality) Policy 2015, which are the main legislative instruments 

governing Managed Aquifer Recharge operations in South Australia. 

There is widespread concern from the community that the water management option proposed for the 

mine, if poorly implemented and operated, will have significant detrimental impacts on the quality and 

quantity of the available groundwater thus threatening the long-term economic viability of business 

activities that rely on the groundwater. The nearest groundwater user is some 600 m from the 

proposed mine operations but impacts on water quality and quantity could extend for several 

kilometres beyond the mine lease area.  

The Bird in Hand Gold Project Mining Lease Application MC-4473 identifies that water from mine 

inflows and mine affected runoff will be treated, mixed with groundwater and/or mains water to 

account for losses and then recharged via wells back into the fractured rock aquifer.  

Fractured rock aquifer systems are extremely complex, often compartmentalised and flow occurs 

preferentially along fractures. These attributes make it very difficult to reliably predict the subsurface 

movement and likely drawdowns / injection pressures that will be generated using groundwater 

numerical models. Groundwater numerical models are a mathematical approximation of the natural 

subsurface system and require various assumptions to be imposed in order to mathematical represent 

the complex natural system. Unfortunately, across industry there is an over reliance on the results of 

numerical modelling to provide definitive answers. Recent court cases in New South Wales have 

demonstrated that even though models have used the best available information and meet the 

Australian Modelling Guideline criteria (Barnett 2012) they should not be relied upon implicitly as they 

are only a predictive tool.    

The approach to this review has been to determine if the reported investigations adequately 

demonstrate that all risks associated with the proposed option of using Managed Aquifer Recharge to 

mitigate the mining impacts on the local groundwater resource have been identified and the 

management contingencies proposed are suitable. 

The Terramin (2019) documentation identifies that grouting to prevent water ingress to the mine 

workings will be 90% effective but identifies that a credible worst-case scenario is that grouting will 

only reduce mine inflows of water by 70%. Groundwater numerical modelling and the water treatment 

aspects all consider the credible worst-case scenario that grouting is only 70% effective. Additionally, 

the reports identify that in an extreme event (considered by Terramin to be a low probability) a sudden 

inrush of water to the workings could exceed rates of 60 L/s. As Terramin consider this to be an 

extreme case with low probability there have been no management or mitigation measures identified 

in the Trigger Action Response Plan. Whilst the probability of such an event occurring is most likely 
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low such an inrush of water is likely to present significant risk to operations and water management 

options. This risk has not been addressed throughout the supporting documentation and the surface 

balancing storage proposed is too small to hold such a significant inrush of water should it occur. 

The National Water Quality Management Strategy Australian Guidelines for Water Recycling: 

Managing Health and Environmental Risks (Phase 1) use a risk-based approach to evaluate the 

robustness of Managed Aquifer Recharge and the required supporting investigations. Applying risk 

principles to this assessment the identified credible worst-case scenario of 70% grout effectiveness 

and the associated volumes of water that will require management has been adopted.  

After reviewing the supplied documentation, it is considered that several of the conclusions are 

incorrect regarding the suitability of the target aquifers for managed Aquifer Recharge. Additionally, 

the level of investigation and analysis of the data does not adequately identify all potential risks 

associated with the managed aquifer recharge option nor are there adequate management options 

identified in the Trigger Action Response Plan.  

Critical water quality parameters (natural organic matter, total organic carbon, dissolved oxygen, redox 

potential and microbiological indicators) that would inform the geochemical reactions that would take 

place when oxygenated water from the surface storage pond and treatment process have not been 

collected before, during or after the trial. Best practice when evaluating the suitability of an aquifer 

system for managed aquifer recharge and identifying a treatment train should include detailed analysis 

of the source and receiving water quality. Hydrogeochemical modelling should be carried out to test 

for geochemical reactions between the source and receiving water and the aquifer matrix to ensure 

that the receiving groundwater is not adversely impacted.  

Whilst the source water is notionally groundwater, the mixing at the surface with other source waters 

and oxygenation through the ponds plus the proposed ion exchange treatment process means that the 

water to be injected is no longer in equilibrium. It is considerably altered and oxygenated which is a 

trigger for geochemical reactions.  

The water chemistry data that was collected has not been evaluated. There is no reason given as to 

why this fundamental evaluation to assess the risk of geochemical reactions during reinjection was not 

carried out. This is particularly important to qualify the risk associated with geochemical reactions in 

the presence of acid forming minerals.  

Management measures identified in the supplied reports identifying possible strategies for remediation 

should clogging occur are effectively a “shopping list” of the various techniques presented in the 

literature on Managed Aquifer Recharge. Each site is unique and the approaches to managing issues 

such as clogging require specific methods that align with the well design, treatment train, water quality 

and the target aquifer.  

Without a clearly defined management option to remediate the injection wells specifically related to 

their construction, water quality or clogging cause (geochemical, microbiological) would result in the 

wells being out of action for several weeks whilst the appropriate methods of remediation are worked 

through. There is no reference concerning how produced water would be managed during a period 

where the managed aquifer recharge wells were out of commission.  

The treatment train includes ponding at the surface and mixing with other water sources including 

chlorinated mains water. Ponding will change the redox state of the water, provides a pathway for 

contamination by pathogens and mixing with chlorinate mains water introduces disinfection byproducts 

into the aquifer. There is no proposed recovery of the water by the Bird in Hand operation which 

means any contaminants will cumulatively concentrate in the aquifer. 
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Because the assessment of the water quality and risks has not been adequately completed, the 

proposed treatment train to achieve the required water quality is deficient. It does not provide 

treatment for introduced pathogens and the ion exchange process proposed to reduce salinity, 

increases the risk of adverse geochemical reactions that threaten the water quality in the aquifer; 

namely, reactions with the potentially acid forming minerals identified in the aquifer that produce 

arsenic.  

The presence of pyrite in the rock matrix increases the risk of producing arsenic due to geochemical 

reactions when the oxygenated surface water, that is not in chemical equilibrium due to mixing and 

treatment processes, comes into contact with the ambient groundwater. Under Principle 151 a permit 

to drain or discharge water into a well must not be granted if the draining or discharging of water would 

have the potential to degrade underground water-dependent ecosystems or to reduce the suitability of 

the underground water for other purposes for which it might reasonably be used. 

The target criteria set for reducing suspended solids allows for up to 4 kg/day of sediment to be 

introduced into the injection well. Such excessive volumes of sediment would result in clogging and 

lost well efficiency in a matter of days.  

Further deficiencies in the documentation include failure to complete a detailed risk assessment for 

the managed aquifer recharge option as set out under Principle 146 of the WAP. 

An effective operation and management plan demonstrating that operational procedures are in place 

to protect the integrity and quality of the groundwater in the target aquifer on an ongoing basis 

(Principle 147(g) of the WAP) has not been prepared.  

The injection trial that targeted the Tarcowie Siltstone aquifer was terminated after 7,400 minutes 

because conditions in the adjacent private well were close to becoming artesian. The Principles in the 

water allocation plan identify that during Managed Aquifer Recharge operations conditions must 

remain sub-artesian. The reports identify the result to be a function of the aquifer being 

compartmentalised which resulted in the aquifer approaching artesian conditions.  

Importantly the trial results demonstrate that the Tarcowie Siltstone is compartmentalised which 

represents a high-risk that the system will quickly become artesian and is therefore this 

formation/aquifer is not suitable for the installation of a long-term sustainable managed aquifer 

recharge scheme. 

There are several references throughout the Terramin documentation that the Managed Aquifer 

Recharge option has been peer reviewed. This is not strictly correct as Innovative Groundwater 

Solutions (IGS) reviewed the updated groundwater numerical model that incorporated the Managed 

Aquifer Recharge option. IGS did not review or comment on the results of the trials, water chemistry, 

treatment process, aquifer mineralogy, or the aquifer hydraulic responses during testing. These are all 

fundamental elements that need to be reviewed to determine if the risks and viability of a managed 

aquifer recharge system have been adequately identified, and the appropriate management strategies 

are in place to protect the resource as set out under the legislation.  

Numerical modelling of the Managed Aquifer Recharge option involved placing wells in a radial pattern 

around the mine as reported in AGT (2017). The subsequent updated report (Golder, 2019) adopts 

this conceptual well spacing. Four of the wells were located to target the fracture zone encountered in 

the Tapley Hill Formation while locations for the other wells appear to have been arbitrarily placed with 

little regard to fracture orientation, compartmentalisation of the aquifer or spacing to avoid potential 

cumulative hydraulic impacts associated with multiple recharge wells.  
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As these elements appear to have been ignored and the wells placed “conceptually” in a radial pattern 

around the mine the validity of the numerical model to predict the actual impacts associated with the 

Managed Aquifer Recharge option is in doubt.  

Solute transport modelling (AGT 2017) was completed to assess the risk of mine inflows drawing in 

the surrounding saline groundwater however no solute transport modelling was undertaken to identify 

the extent of the injection envelope. Flow moves preferentially through the fractures and in the event 

of a contaminant entering the aquifer via injection operations it is critical to understand what risk this 

may present to the nearest users.  

The injection trial showed hydraulic influences on nearby users wells of up to nine metres. This clearly 

identifies a level of hydraulic connection between the injection well and the nearest users’ wells. 

Simulations that predict the movement of the injection envelop should have been undertaken 

especially because no recovery is planned from the injection wells for the life of the mine.  Not 

evaluating the extent of the injection envelope during the life of the injection operations presents a 

high degree of uncertainty concerning the impacts to water quality and impacts users.  

The aquifer system is identified to be compartmentalised therefore the claimed benefits from managed 

aquifer recharge at this location are not valid. As a result of the compartmentalisation:  

• Existing users will have no access to the recharged water. 
• Reinjection will not result in lateral spreading of the recharged water because flow will occur 

preferentially along the fractures. For the water to spread laterally the pore throat entry 
pressure of the aquifer matrix rock need to be overcome and the pressure required to do this 
in a metasediment, such as the Tapley Hill Formation, would be considerable and most 
likely exceed the safe operating pressure presented in Golder (2019). 

• The potential for MAR to support discharge to environmental receptors such as the spring 
and creek is limited. 

• Overpressurisation of the aquifer compartments due to the MAR recharge may be the trigger 
that causes an unexpected inrush into the workings.  

• Overpressurisation of the aquifer compartments due to the MAR recharge has the potential 

to significantly reduce the grouting effectiveness. 

The Groundwater Trigger Action Response Plan as presented does not adequately address all the 

potential risks, nor does it set out management triggers to address clogging or geochemical reactions 

such as elevated arsenic or management associated with artesian conditions resulting from the 

managed aquifer recharge. There is no clear strategy or alternative management option for the 

produced water if the Managed Aquifer Recharge option does not meet expectations or breaches the 

criteria set out in the water allocation plan.  

There is no apparent appreciation that remediation of a clogged injection well could potentially take 

several weeks to resolve. There are no identified management options to manage the water pumped 

from the mine if the managed Aquifer recharge operations are compromised. 

Significant risks to water quality and existing users have not been adequately identified in the work 

that has been undertaken concerning the option to adopt managed aquifer recharge as a water 

management strategy for the proposed Bird in Hand gold prospect. Furthermore, mitigation and 

management measures have not been adequately identified to offset or reduce the risks. Therefore, 

because of the significant gaps in the assessment completed to date it is considered that managed 

aquifer recharge remains a high-risk water management option at this location.  
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1 INTRODUCTION 

1.1 BACKGROUND 

The Inverbrackie Creek Catchment Group (ICCG) engaged Wallbridge Gilbert Aztec (WGA) to 

complete an external third-party review of the water management strategy for the proposed Bird in 

Hand mine operation located near the township of Woodside in the Adelaide Hills. The water 

management strategy identified in the Bird in Hand Gold Project Mining Lease Proposal (Terramin 

2019) identifies Managed Aquifer Recharge (MAR) as a key aspect of the proposed mine operations 

to ensure the protection of environmental values of the groundwater and to meet the intent of the 

Western Mount Lofty Ranges (WMLR) Water Allocation Plan (WAP).   

The Department for Environment and Water (2018) defines Managed Aquifer Recharge as: the 

intentional recharge of water to suitable aquifers for subsequent recovery or to benefit the 

environment. (protection of groundwater dependent ecosystems (GDE’s)). It is noted that there is no 

recovery associated with the MAR operation at the proposed Bird in Hand Gold Prospect.  

The hydrogeological setting typically determines which of the different MAR methods is the most 

appropriate to deliver the project outcomes. For the Bird in Hand proposed mine, recharge via wells 

has been proposed as the MAR method.   

The proposed Bird in Hand (BIH) mine is located within close proximity to businesses that have a high 

reliance on the available groundwater resource in terms of quality and quantity. These businesses 

continue to play an important role in South Australia’s tourism, agricultural and food and wine 

industries delivering $170 million gross state profit p.a. and providing employment for more than 850 

people (Econsearch, 2017). Comparatively, beyond the initial start-up phase the mine proposes work 

for 40 people over five years.  

There is widespread concern from the community that the water management option involving MAR, if 

poorly implemented and operated, will have significant deleterious effects on the quality and quantity 

of the available groundwater and therefore threatens the long-term economic viability of business 

activities that rely on the groundwater. 

There are three main considerations that need to be addressed as part of any MAR feasibility study 

which include:  

1. Characterisation of the source and receiving water chemistry. 

2. Characterisation of the aquifer matrix (e.g. mineralogy, rock properties, subsurface 

boundaries).  

3. Establishment of the aquifer hydraulic properties (i.e. response to pumping and injection, 

yields, rates and pressures). 
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This review has been carried out with an emphasis on the above considerations and how the results of 

the investigations reported in Terramin (2019), and supporting documentation, align with the current 

legislative framework for MAR in South Australia.   

1.2 OBJECTIVES AND SERVICE SCOPE 

The objective of WGA’s engagement is to provide an independent review of the available information 

and identification of potential risks that have not been adequately addressed associated with the 

option of using MAR to mitigate the impacts to the groundwater system associated with proposed BIH 

mine operations.  

The scope of services has included:  

• A desktop review of the available documentation used to assess the option of MAR as a 

mitigation strategy for managing the proposed BIH mine operations on the groundwater 

resources of the Inverbrackie sub-catchment.  

• Identification and documentation of potential risks associated with the option of applying 

MAR as a management tool that have not been adequately addressed or there are 

potentially fatal flaws in the conclusions drawn from the studies carried out.  

• Preparation of a report outlining the findings of the review and identification of potential 

risks associated with the proposed MAR strategy.  
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2 REVIEW OF INVESTIGATIONS 

2.1 DOCUMENTS REVIEWED  

The following documents provided by Terramin Australia to the ICCG have been reviewed to support 

the findings presented herein: 

• Bird in Hand Gold Project Executive Summary – Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Chapter 10 Groundwater – 

Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Chapter 11 Surface Water – 

Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Chapter 13 Geochemistry and 

Geohazards – Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H1 Groundwater 

Assessment Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H2 and H3 

Groundwater Assessment Peer Review 1 and 2 Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H4 Grouting Proposal 

- Multigrout Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H4 Grouting Proposal 

Peer Review Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H7 Draft Groundwater 

TARP Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H8 MAR Stage 1 and 

2 Report Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H9 MAR Investigation 

Report Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H10 MAR 

Investigation Report Peer Review Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix H11 Groundwater 

Baseline Data 2014 2018 update Report Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix J1 Water Treatment 

Proposal and Addendum 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix J2 Water Treatment 

Peer Review 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix M1 Geotechnical 

Assessment Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix M2 Acid and 

Metalliferous Drainage Assessment, Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix Q3 Stygofauna Field 

Study Terramin 2019. 

• Bird in Hand Gold Project Mining Lease Application MC 4473 Appendix Q4 2018 Stygofauna 

Study 2019. 
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2.2 APPLICABLE LEGISLATION FOR MAR ACTIVITIES IN SOUTH 
AUSTRALIA 

It is important that any MAR proposal refer to the relevant state legislative framework and national 

guidelines which set out the requirements for the investigations and documentation required to support 

a MAR scheme and associated licences.  

The legislative framework for MAR in South Australia crosses multiple Acts which are administered by 

various State Government agencies. If the MAR activity is likely to impact an environmental habitat of 

national significance the Environment Protection Biodiversity and Conservation Act, 1999 must be 

referred to. 

Additionally, the Australian Guidelines for Water Recycling: Managing Health and Environmental Risks 

Phase 1 (NWQMS, 2006) and the Stormwater Harvesting and Re-use and Managed Aquifer Recharge 

Phase 2 (NWQMS, 2009) provide the framework for the management of stormwater quality, use and 

aquifer recharge.  

The relevant state legislation is aimed at mitigating adverse environmental harm through managing:  

• the diversion and taking of water from within water courses or from groundwater;  
• the responsibilities regarding stormwater management;  
• the equitable share for all users including the environment;  
• impacts to the source and receiving environs.   

The main pieces of legislation governing MAR activity in South Australia are: 

• the Natural Resources Management Act, 2004 administered by Department for Environment 
and Water DEW; and 

• The Environment Protection Authority Act, 1993 administered by the SA Environment 
Protection Authority.  

This review has been completed with specific reference to the MAR principles set out in the Western 

Mount Lofty Ranges WAP and the requirements under the Environment Protection Act, 1993 and 

NRM Act, 2004.  

Under the Natural Resources Management (NRM) Act, 2004 all water taken for consumptive use are 

regulated. Under the NRM Act, 2004 rights in relation to the ability of a person to take and use water 

include: 

• Water licences and water access entitlements. 
• Stock and domestic right (where uses are not prescribed). 
• Permits and licencing of water affecting activities.  

In locations where the water resources have been prescribed the Water Allocation Plan (WAP) 

developed under the guidance of the regional Natural Resources Management Board (NRMB), in 

consultation with the community, sets out the governing principles for water resource management 

within the defined Prescribed Water Resources Area (PWRA).  

Water resources in the Inverbrackie sub-catchment lie within the Western Mount Lofty Ranges PWRA. 

Management of the resource and allocation criteria is set out in the Western Mount Lofty Ranges WAP 

which was adopted by the Minister on 17 September 2013. 

The Environment Protection Act, 1993, specifically the Environmental Protection (Water Quality) Policy 

2015, is the second key piece of legislation that governs MAR activities in SA. The WAP makes 

specific reference to the Environment Protection (Water Quality) Policy (EP(WQ)P), 2015 under 

Principle 145(a)(i).  
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The EP(WQ)P, 2015 provides the structure for regulation and management of water quality in South 

Australian inland surface waters, marine waters and groundwaters. The main objective of the Water 

Quality Policy is linked to the Environment Protection Act 1993: …….” to ensure that all reasonable 

and practicable measures are taken to protect, restore and enhance the quality of the environment 

while having regard to the principles of ecologically sustainable development.” 

Other legislation that a MAR system in South Australia must have regard for includes:  

• Work, Health and Safety Act, 2012.  
• Pollution of Waters by Oil and Noxious Substances Act, 1987.  
• Public and Environmental Health Act, 1987.  
• Soil Conservation and Landcare Act, 1989.  
• Native Vegetation Act, 1991.  
• Environment Protection Act, 1993.  
• Environment Protection (Water Quality) Policy, 2003.  
• Agricultural and Veterinary Chemicals Code Act, 1994.  
• Petroleum Products Regulation Act, 1995.  
• State Records Act, 1997.  
• Natural Resources Management Act, 2004.  
• Aboriginal Heritage Act, 1988.  
• Water Service Association of Australian Codes (WSAA).  
• Dangerous Substances Act, 1979.  
• Adelaide and Mount Lofty Ranges Natural Resources Management Board Natural Resources 

Management Plan. 

If there are high pressure gas lines or high voltage power lines, within the proposed area of an MAR 

site, the Gas and Electricity Acts may need to be consulted.  

The Acts are administered by various State Government agencies. Many of the agencies, in addition 

to providing a regulatory function in administration of the various Acts, can assist operators through 

the provision of specialist advice. The Government agencies include:  

• Department of Health (DOH).  

• Department of Environment and Heritage (DEH).  

• Environmental Protection Authority (EPA).  

• Department for Environment and Water (DEW).  

• Adelaide and Mount Lofty Ranges Natural Resources Management Board (AMLR NRMB).  

• The Stormwater Management Authority. 

2.3 ASSIGNED ENVIRONMENTAL VALUES 

Environmental values have been set in the EP(WQ)P, 2015 as set out in Table 1. The Environmental 

values (EVs) for underground waters set to a specific salinity threshold for designated beneficial uses 

of the water. For example, all underground waters that have a salinity reported as total dissolved 

solids (TDS) of less than 1,200 mg/L have a beneficial use for drinking water and the other four 

categories identified in Table 1. 
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Table 1:  Environmental values of waters EP(WQ)P, 2015 Principle 6 

Waters 
(1)  

Aquatic 
ecosystem 

(2) 
Recreation 

and 
aesthetics 

(3) 
Drinking 
water for 
human 

consumption 

(4) 
Primary 

industries— 
irrigation 

and general 
water uses 

(5) 
Primary 

industries— 
livestock 
drinking 

water 

(6) 
Primary 

industries— 
aquaculture 
and human 

consumption 
of aquatic 

foods 

Public stormwater 
systems 

X X     

Surface waters in a water 
protection area (within 
the meaning of section 61 
of the Act) 

X X X X X X 

Underground waters as follows 

a) underground waters 
with a background 
TDS level of less 
than 1,200 mg/L 

  X X X X 

b) underground waters 
with a background 
TDS level of 1,200 
mg/L or more, but 
less than 3 000 mg/L 

   X X X 

c) underground waters 
with a background 
TDS level of 3, 000 
mg/L or more, but 
less than 13,000 
mg/L 

    X X 

Source: Environment Protection (Water Quality) Policy 2015.  
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3 ADEQUACY ASSESSMENT 

3.1 GROUTING  

Considerable emphasis is placed on the grouting report and confidence that a 90% grouting 

effectiveness can be achieved to manage water ingress into the mine.  

Terramin (2019) identify that the credible worst-case scenario for the grout effectiveness is 70%. 

Groundwater numerical modelling reported in AGT (2017), Golder (2019) and the Water Treatment 

Options Study (GPA Engineering, 2017) all adopted the 70% grout effectiveness as a benchmark.   

Table 2:  Grout effectiveness and predicted mine water inflow rates.  

Year of operation 

70% effectiveness 90% effectiveness 

L/s ML/d L/s ML/d 

Year 1 4.1 L/s 0.35 1.4 L/s 0.12 

Year 4 13.4 L/s 1.2  4.5 L/s 0.39 

 

In keeping with the modelling and treatment studies this assessment uses the credible worst-case 

scenario i.e. that the grout will be 70% effective to evaluate the capacity for MAR to meet the water 

management requirements at the proposed Bird in Hand mine prospect.    

3.2 RECEIVING WATER QUALITY AND ASSIGNED ENVIRONMENTAL 
VALUES 

The electrical conductivity (EC) of the underground water in the Tarcowie Siltstone reported in 

Terramin Ch. 10 (Table 10-2 pp10-16 to 10-18) for multiple wells around the Bird in Hand Gold Project 

and in the hanging fault, ranges between 911 and 2,200 µS/cm (equivalent Total Dissolved Solids 

(TDS) 501 to 1,217 mg/L).   Specific values for well BHRIB02 for EC taken at different intervals show 

an increase in salinity with depth with EC reported to be 1,440 to 1,540 µS/cm (equivalent TDS 794 to 

850 mg/L).  

The TDS reported in Table 10-2 (Terramin 2019) has used a conversion factor from EC (reported in 

micro Siemens per centimetre) to TDS (reported in milligrams per litre) of 0.65. The conversion from 

EC (µS/cm) to TDS (mg/L) is a non-linear relationship. At an EC below 5,000 µS/cm the conversion 

factor is 0.55; at EC from 5,001 to 10,000 µS/cm the conversion factor is 0.57 and between 10,001 to 

20,000 µS/cm the conversion factor is 0.59. At an EC of 50,000 µS/cm the conversion factor from EC 

to TDS is 0.65.  
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The DEW website recommends converting from micro Siemens per centimetre to TDS the EC units 

should be multiplied by 0.55. The EPA website identifies that the conversions from EC to TDS ranges 

from 0.55 to 0.72.  

Golder (2019) report the EC for groundwater samples collected from 35 wells in the surrounding area. 

The wells are completed in different lithological formations (not necessarily different aquifers) and the 

average reported EC is 1,260 µS/cm (reported calculated TDS is 750 mg/L @ 180°C).  

Whilst it appears minor, using the incorrect conversion from EC units to TDS equivalent makes a 

considerable difference in assigning the environmental values for the aquifer under the EP(WQ)P 

(refer Table 3). Using the conversion recommended by DEW the EV for the Tarcowie Siltstone and the 

Tapley Hill Formation, the two identified target aquifers for MAR, are drinking water for human 

consumption. Using the conversion factor of 0.65 as applied by Terramin (Ch. 10, Table 10-2 (2019)) 

for the Tarcowie Siltstone results in a higher EV category being assigned for that aquifer (refer 

Table 3).   

Table 3:  Example illustrating the difference in TDS using different conversion values against the 
 assigned Environmental Value criteria  

Formation 
Electrical 

Conductivity 
(µS/cm) 

Conversion 
factor 0.65 [1]  

(µS/cm to TDS 
mg/L) 

EP(WQ)P 
Environmental 
value criteria 

using 
conversion 
factor 0.65 

Conversion 
factor 0.55 [2]  

(µS/cm to TDS 
mg/L) 

EP(WQ)P 
Environmental 
value criteria 

using 
conversion 
factor 0.55 

Tarcowie 
Siltstone 

(BHRIB02) 
2,220 
2,270 
2,370] 

1,440 
1,480 
1,540 

Primary 
industries— 
irrigation and 
general water 

uses 

1,221 
1,249 
1,304 

Primary 
industries— 
irrigation and 
general water 

uses 

Tarcowie 
Siltstone 

(Regional) 
1,200 – 2,200 744 – 1,430 

Drinking water 
for human 

consumption[3] 

660- 1,210 
Drinking water 

for human 
consumption 

Tapley Hill 
Formation 
(BHRIB01) 

1,370 
1,690 
1,630 

1,120 [4] (890) 
1,100 (1,100) 
1,060 (1,060) 

Drinking water 
for human 

consumption 

754 
930 
897 

Drinking water 
for human 

consumption 

Tapley Hill 
Formation 
(Regional) 

600-2,690 
390-1,749 

(363-1,480) [5] 

Drinking water 
for human 

consumption 
330 – 1,480 

Drinking water 
for human 

consumption 

Source:   Bird in Hand Gold Project Mining Lease Application MC 4473 Chapter 10 Groundwater table 

 10-2  – Terramin 2019 

Notes:  [1] conversion factor EC to TDS used in Terramin report Ch.10 (2019) 0.65 

 [2] conversion factor EC to TDS recommended by DEW 0.55 

 [3] the EV assigned should be based on the regional values not a single value from the 

 pumped well  

 [4] value reported in Terramin report Ch.10 (2019) uses 0.88 

 [5] values reported in Terramin report Ch.10 (2019) use 0.55 and 0.6 conversion.  
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Using the conversion factor for EC to TDS recommended by DEW (0.55) the EV for the Tarcowie 

Siltstone in BHRIB02 just exceeds the EV criteria of 1,200 mg/L. However, regionally sampling of 

multiple wells (Terramin Ch. 10, 2019) identify that regionally the groundwater in the Tarcowie 

Siltstone is typically less than 1,200 mg/L and therefore the assigned EV should be drinking water for 

Human consumption. 

The assignment of the EV has significant implications for a MAR system because it defines the quality 

that the injected water must meet prior to recharge into the aquifer.  

The EV for both the Tarcowie Siltstone and the Tapley Hill Formation should be drinking 
water for human consumption. Therefore, the water quality prior to reinjection must meet 
drinking water quality. 

If the source water exceeds the EV of the receiving environment pre-treatment is required to ensure 

the source water meets the required criteria. Ongoing monitoring and reporting against the licence 

conditions is required and needs to be factored in as part of the operation and maintenance of the 

system.  

Further discussion on the proposed treatment and the water quality required to meet the EV for 

reinjection into a potable aquifer is contained in section 3.4. 

3.2.1 Source and Receiving Water Chemistry 

A large effort went into collection of groundwater samples during the trial but Golder (2019) explicitly 

state (pg. 36) “that interpretation of recharge water and receiving aquifer groundwater quality has not 

been undertaken as part of the scope”. No reason is given as to why the groundwater quality data was 

not evaluated or if any further work is planned to evaluate the chemistry results from the trial.  

The lack of analysis of the chemistry and the potential for geochemical reactions to occur 
that could compromise the existing groundwater quality is a significant gap in the 
investigations undertaken to date. The chemistry of the source and receiving waters are a 
fundamental control on the success or otherwise of the MAR system. 

Additional interpretation should have been carried out to better characterise the spatial distribution of 

groundwater given the apparent “variety” of types and the receiving end members (creek or dams). 

Interpretation of the groundwater chemistry along transects including interpretation of the ratios of 

specific ionic concentrations against chloride would have been beneficial to informing the MAR option 

and the risk of chemical precipitation.  

The stable isotope data, as presented (AGT 2019), is not informative as it does not identify where, or 

from what formation the samples were collected. It is uncertain if these samples have been collected 

along a defined transect or if they are just a collection of samples taken at various locations across the 

study area.  

Identifying the chemistry correctly is important because it goes to supporting the interpretation (AGT, 

2017, Golder, 2019) from the hydraulic analysis and MAR trial that the aquifer system is 

compartmentalised.  

As both the target aquifers are reported to be compartmentalised this increases the risk of 
MAR being a suitable long-term management option. 

The hydraulic analysis and results of the trial and issues associated with the target aquifers being 

compartmentalised are discussed further in section 3.3.  
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Terramin (Ch. 10, 2019) cite examples of MAR in the mining industry, such as, Fortescue 

(Cloudbreak) and Mandalay Resources (Costerfield Operation) but do not identify that these schemes 

have issues with managing clogging. Anecdotal reports indicate Fortescue drill a new well every three 

to four days to manage clogging associated with iron precipitation and maintain recharge rates.  

Mandalay Resources have recently had to shut their system down for over three months to remediate 

clogged reinjection wells. Advice on remediation of the MAR system at Costerfield Operations has 

been provided by this reviewer. 

The following dot points present a list of issues relating to the chemistry of the source and receiving 

water that have not been adequately addressed by the investigations to date.  

- Despite a significant amount of water quality data being collected the analysis of the data is 

deficient. There is a simple piper diagram presented in van den Akker (2017) and a cursory 

assessment of the deuterium and oxygen 18 data. Analysis should have included evaluation 

of the ionic ratios between major ions versus chloride along specific transects and at depth for 

the different aquifer units.  

- The presentation and interpretation of the hydrochemistry isotope data presented in van den 

Akker (2017) is deficient. There is no indication of what wells the samples came from or if they 

were taken over a specific transect or taken randomly from wells surrounding the site.  

- Key water quality parameters (natural organic matter, total organic carbon, dissolved oxygen, 

redox potential and microbiological indicators) that can trigger geochemical or microbiological 

reactions have not been collected during background sampling and throughout the trial. This is 

basic information which should be collected on the source and receiving waters and 

throughout the trial to evaluate the risk of geochemical reactions occurring that would impair 

groundwater quality, impact ability of existing users to continue to use the water for current 

uses or impair the operation of the MAR option.   

- Failure to collect these key parameters represents a significant knowledge gap associated 

with assessing the risk of clogging and long-term sustainable operation of the MAR system. 

Without this information detailed evaluation concerning impacts to water quality and other 

users cannot be quantified and the risk that the MAR option will impact water quality remains 

high.  

- Key water quality parameters e.g. redox potential, EH, pH and salinity were only measured in 

grab samples as part of the MAR injection trial and not continuously in-line throughout the trial. 

These parameters are fundamental measurements to assess the risk of geochemical 

reactions occurring that will impact the water quality in the aquifer. Failure to measure these 

key parameters in-line throughout the trial means that the opportunity to gain valuable 

information about the aquifer geochemical responses for a very low cost has been missed.  

- Water quality analysis should have included testing for iron II and iron III especially given the 

reported presence of potentially acid forming minerals in the aquifer. Oxygen in the reinjected 

water will result in precipitation of minerals (e.g. iron) and reactions that produce arsenic. 

- Bird in Hand is a greenfield site where MAR has not been undertaken previously. Best 

practice, when investigating the MAR potential, should include geochemical modelling to 

assess the likelihood of adverse reactions e.g. iron precipitation, or release of arsenic, 

occurring between the source and receiving waters that would impact on the injection capacity 

of the MAR wells or groundwater quality in the aquifer.  
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- The Acid and Metalliferous Drainage Assessment report (Tonkin, 2017) identifies that some 

sections of the rock strata in the Tapley Hill Formation (the primary target aquifer for MAR at 

this site) are potential acid forming (PAF) due to the bound pyrite within the strata and filling 

quartz fracture zones.  

- The presence of pyrite in the rock matrix increases the risk of producing arsenic due to 

geochemical reactions when the oxygenated surface water, that is not in chemical equilibrium 

due to mixing and treatment processes, comes into contact with the groundwater. The 

produced mine water will be held in a storage pond (allowing for oxygenation) and mixed with 

other water so it will no longer be in equilibrium.  Minor levels (below guideline levels) for 

arsenic are reported in the GW sampling (Golder 2019). 

- The risk of geochemical reactions to occur that will result in elevated concentrations of arsenic 

in the groundwater remains high as no detailed evaluation of this risk has been undertaken.  

- The conceptual treatment process (GPA Engineering, 2017) and the water balance 

assessment identifies that water losses will be balanced with mains water and water sourced 

from a nearby bore. The potential risk concerning the fate of disinfection by-products from 

residual chlorine in the mains water e.g. Trihalomethanes (THM) and Halo Acetic Acids (HAA), 

has not been assessed.  

- The MAR component operated by the mine effectively has no recovery component and 

therefore there is an increased risk of cumulative concentration of the disinfection by-products 

and other contaminants in the aquifer over time.   

- Principle 146 and 147 of the WAP for the region refers to completing a hydrogeological risk 

assessment consistent with the National Water Quality Management Strategy Australian 

Guidelines for Water Recycling: Managing Health and Environmental Risks (Phase 1).  There 

is no reference to the risk assessment in the documentation and further no comment on the 12 

hazards identified in the guidelines, in particular, pathogens, inorganic chemicals, sodicity, 

nutrients, organic chemicals, turbidity and particulates, radionuclides, contaminant transport 

through preferential flow paths.  

- These key water quality risks can adversely impact the ambient groundwater quality impacting 

on suitability for the existing uses but have not been adequately quantified in the 

documentation reviewed or in accordance with the principals of the WAP for this proposed 

MAR operation. The target for MAR Tapley Hill Formation and Tarcowie Siltstone is a 

fractured rock aquifer system which heightens the risks associated with the fate of these 

parameters within the aquifer.  

- The Groundwater Trigger Action Response Plan (TARP) presented in Appendix H7 (Terramin 

2019) is deficient because none of the risks associated with the impacts to the water quality 

(other than salinity) have been addressed.   

3.3 AQUIFER HYDRAULIC RESPONSES DURING TRIAL 

Principle 154(b) of the WAP requires that drainage and discharge into a well must not have the 

potential to cause artesian conditions in the aquifer.  

The recharge trial into the Tarcowie Siltstone started at 7 L/s and was reduced to 5 L/s after 4,450 

minutes and then reduced to 3 L/s after 7,132 and terminated after 7,324 minutes of injection because 

groundwater levels were approaching artesian conditions in the nearby historic well 6628-8944 160 m 

from the recharge well BHRIB02 (Golder, 2019) as per Principle 154(b) in the WAP.  
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Terramin Ch. 10 Groundwater (2019) and Golder (2019) state that the Tarcowie Siltstone is 

compartmentalised (structurally controlled). Long-term injection without extraction is proposed but the 

results of the injection trial show the system could not be operated for any longer than 7,324 minutes 

before the adjacent well was at risk of becoming artesian.  

AGT (2017) and Golder (2019) state that the recharged water will flow laterally into the surrounding 

rock. This statement is misleading as flow will occur preferentially along the fractures. To overcome 

the pore-throat entry pressure required to induce flow into the bulk rock matrix of the meta-sediments 

that comprise the fractured rock aquifer significant injection pressures would be required for this to 

occur. Such injection pressures would exceed the calculated safe operating pressure reported in 

Golder (2019). 

The aquifer system is identified to be compartmentalised therefore the claimed benefits from managed 

aquifer recharge at this location are not valid. As a result of the compartmentalisation:  

• Existing users will have no access to the recharged water. 
• Reinjection will not result in lateral spreading of the recharged water because flow will occur 

preferentially along the fractures. 
• The potential for MAR to support discharge to environmental receptors such as the spring and 

creek is limited. 
• Overpressurisation of the aquifer compartments due to the MAR recharge may be the trigger 

that causes an unexpected inrush into the workings.  
• Overpressurisation of the aquifer compartments due to the MAR recharge has the potential to 

significantly reduce the grouting effectiveness.   

 

Based on a review of the available information including the results of the MAR injection trial 
at the Bird in Hand site it is concluded that MAR targeting the Tarcowie Siltstone aquifer is 
high risk and not sustainable in the long-term due to compartmentalisation and the risk of 
the aquifer becoming artesian. 

 

Terramin Ch. 10 Groundwater (2019) identifies that the combined injection rate to the Tapley Hill 

Formation and the Tarcowie siltstone was 20 L/s. This statement is misleading as the trials were 

conducted independently of one another, not concurrently. It is therefore incorrect to conclude that the 

two aquifer systems can be recharged simultaneously at 20 L/s as this is not supported by the trial 

results presented in Golder (2019).  

During the inject trial hydraulic responses in adjacent monitoring wells resulted in rises in the 

groundwater level by 9 m showing a high degree of hydraulic connectivity (e.g. Davis well 6628-

23182). In a confined aquifer the pressure response (rising water level) can be observed up to several 

kilometres from the point of injection but the physical movement of water is constrained. In a fractured 

rock aquifer, the physical movement of water is preferentially along the fractures and can therefore 

move considerable distances (kilometres) away from the recharge well.  

There has been insufficient analysis or modelling carried out on the potential movement of the injected 

water preferentially along the fractures during MAR at this site. This is a significant gap in the 

assessment of potential risks to existing users and impacts on water quality.  
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3.4 TREATMENT TRAIN  

Figure 1 presents the water treatment process schematic which incorporates a surface storage dam 

which collects the pumped mine inflow water and mine affected runoff. Post ponding the water flows 

through a biofiltration bed and passes through and ion exchanger. After the treatment process the 

water may be blended with mains water or water from the Goldwyn Bore as identified in Figure 1. 

The proposed treatment process, coupled with the open ponds presents, several risks to the receiving 

groundwater and aquifer: 

• The open pond will be subject to contamination from surface runoff, mine affected runoff and 

waterfowl increasing the risk of pathogens. There is no treatment proposed to manage 

pathogen levels in the recharge water.  

• The ion exchange process acts to break the bond between targeted ions which in turn causes 

a pseudo reduction in the measured salinity but results in a water composition that is no 

longer in chemical equilibrium. This significantly increases the risk of geochemical reactions 

occurring in the aquifer that would impair the water quality. 

• Ponding the water at surface will change the redox state and therefore increases the risk of 

geochemical reactions (such as arsenic) due to the presence of PAF minerals in the host rock.  

• The use of chlorinated mains water will introduce disinfection by-products into the aquifer (e.g. 

Trihalomethane (THM) and Haloacetic Acid (HAA)) which will impact on water quality. In other 

MAR operations where mains water is used it is typically recovered to meet demands. In the 

Bird in Hand operations there is no planned recovery of the injected water increasing the risk 

of cumulative concentration over time of the disinfection by-products. 

 

Figure 1:  BIH Water treatment process schematic (source GPA Engineering (2017)) 

The treatment design reported in GPA Engineering (2017) identifies a target level for suspended 

solids of 10 mg/L. If the grouting is only 70% effective the recharge rate is reported to be 4.1 L/s. 

Injection at 4.1 L/s with a suspended solids concentration of 10 mg/L would result in approximately 

3.4 kg/day of sediment being recharged into the bore.  This level of suspended solids would result in 

clogging in the injection well within a matter of days.  
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The treatment system is optimised to 15 L/s but there are suggestions in the documentation that a 

sudden ingress of water could be as much as 40 L/s. The treatment system and surface storage 

cannot manage this capacity and there is no identified management strategy should such an event 

occur.  

3.5 GROUNDWATER NUMERICAL MODEL 

The focus of the MAR peer review completed by Innovative Groundwater Solutions (2019) has been 

the numerical modelling. No independent peer review of the water quality chemistry, injection trial 

results or aquifer hydraulics during the trial has been completed.   

The aquifer discharge tests and injection trial identify structural controls and anisotropy within the 

aquifer (AGT, 2017 and Golder 2019). There is no rational presented as to why injection was then 

subsequently modelled to occur radially around the mine void.  This is a fractured rock aquifer with 

evidence showing clear direction for fracture orientation, strike and dip (AGT, 2017). It would have 

been more appropriate to site any additional bores along fracture orientation as per two of the wells 

that target the Tapley Hill Formation.  

Additionally, the Figures presented in AGT (2017) of the geology of the area show significant structural 

controls (faulting) but it appears that only two such controls trending north- west south-east, have 

been included in Layers 2, 3, 4, and 5 of the model. Zones assigned for the hydraulic conductivity over 

the model domain are presented in the documentation, but spatially variable storage parameters were 

not assigned in the model (AGT 2017). This seems unusual as the fractures will have a significantly 

different storativity compared to the bulk rock matrix by perhaps two orders of magnitude or more.   

Solute transport modelling (AGT 2017) was completed to assess the risk of mine inflows drawing in 

the surrounding saline groundwater, however, no solute transport modelling was undertaken to identify 

the extent of the injection envelope during MAR operations.  

Flow moves preferentially through the fractures and in the event of a contaminant entering the aquifer 

it is critical to understand what risk this may present to the nearest users. The injection trial showed 

hydraulic influences on nearby users wells of up to 9 metres (e.g. Davis bore 6628-23182 reported in 

Golder, 2019). This clearly identifies a high degree of hydraulic connection between the injection well 

and users’ wells. It therefore represents a significant risk to the water quality available to existing users 

in the event a contaminant enters the aquifer or adverse geochemical reactions occur resulting in 

elevated concentrations of arsenic.  

Best practice when evaluating the impacts of a MAR system on existing groundwater users typically 

include modelling simulations that predict the movement of the injection envelop. It is uncertain why 

this level of analysis was not undertaken but, in this case, where no recovery is planned, 

understanding how and where the water will move is critical. 

A predictive simulation could have been undertaken using the groundwater salinity from the pumped 

well (~1400 mg/L) against the regional background salinity of ~600 mg/L. Whilst Terramin identify that 

they propose to recharge water of similar salinity into the aquifer following treatment the model could 

have been used to test the movement of the injected water. Testing such a scenario would instil 

greater confidence in the reliability of the model to predict potential impacts on existing users, in 

particular, changes to water quality. 

As stated above the results from the trial do not support the conclusion presented in the Terramin 

2019 and Golder 2019 that the Tarcowie Siltstone is suitable for MAR. Because of the 

compartmentalisation long-term recharge without any recovery is not likely to be sustainable into this 

unit. 
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An additional scenario should be included in the numerical groundwater modelling that excludes 

recharge into the Tarcowie Siltstone to determine if the volumes of water can be recharged into the 

Tapley Hill Formation. 

It should be noted that the results for the injection heads presented in the groundwater numerical 

model will be underpredicted as they are influenced by the model grid cell size. Cross checks of the 

actual heads at the injection well should be compared using analytical approaches.   

3.6 GROUNDWATER TRIGGER ACTION RESPONSE PLAN (TARP)  

The draft TARP presented as Appendix H7 in the Bird in Hand Gold Project Mining Lease proposal 

(MC4473) is deficient and does not adequately address many of the risks associated with MAR 

operations other than salinity and groundwater levels.  

The TARP identifies groundwater level declines but does not provide a strategy to mange artesian 

conditions in existing users wells although the WAP requires groundwater levels associated with MAR 

activities to remain sub-artesian.    

The TARP does not consider the risks associated with geochemical reactions e.g. elevated arsenic 

levels impacting water quality, existing users and the sustainable operation of the proposed MAR 

system. Introduction of oxygenated water during MAR increases the risk significantly of oxidising the 

supergene layer producing arsenic and changes to the groundwater pH that would facilitate further 

geochemical reactions  

There is no detailed MAR risk assessment and monitoring management plan that is consistent with 

the MAR National Guidelines and specified under Principles 146 and 147 of the WAP for the 

Inverbrackie sub-catchment.  

There are general approaches and statements drawn from the literature presented in the Terramin 

document Ch. 10 Groundwater (2019) outlining the methods that could be used to remediate the 

reinjection wells in the event of clogging. The methods proposed take time and could result in the 

MAR system being offline for several days and up to several weeks whilst they are rehabilitated. There 

is no discussion or identified management strategy for the mine discharge water if the MAR system is 

off-line.  

There is no identification of a mitigation or management strategy should the MAR operations result in 

unacceptable levels of arsenic in the aquifer which would render the groundwater unsuitable for 

existing users. 

The risk of contamination by pathogens has not been identified and no treatment for mitigating this risk 

has been identified.  

There is no description of what water quality parameters will be routinely monitored and the frequency 

of monitoring.  

There are no triggers or targets identified to initiate a management action if water levels in the injection 

wells or adjacent monitoring wells approach artesian conditions.  
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4 SUMMARY AND CONCLUSIONS

The WAP for the Western Mount Lofty Ranges PWA sets out several Principles for the recharge of 

water to the aquifers using MAR approaches. The information presented in the Bird in Hand Gold 

Project Mining Lease Application (MC4473) is deficient with respect to the MAR investigations and the 

principles set out in the WAP.  

• The conversion from EC to TDS in mg/L uses 0.65 compared to 0.55 recommended by the

DEW which skews the results towards a higher EV category. The correct category under the

EPA EP(WQ)P should be potable and therefore the injected water must meet this criterion

prior to recharge as per Principle 145(a)(i).

• A detailed risk assessment as set out under Principle 146 of the WAP has not been

completed. Some risks have been identified but what has been presented is not consistent

with the National Water Quality Management Strategy Australian Guidelines for Water

Recycling: Managing Health and Environmental Risks (Phase 1).

• An appropriate operation or management plan demonstrating that operational procedures

are in place to protect the integrity of the aquifer on an ongoing basis (Principle 147(g) of the

WAP) has not been prepared.

• There has been no analysis of the water quality data collected prior to and during the trial to

support the MAR option. Analysis of the water quality data shows there is a high risk of

geochemical reactions - arsenic which will impact water quality and iron precipitation which

will cause clogging

• Key water quality parameters important to assessing the risks that MAR operations pose to

water quality have not been collected. These include, natural organic matter, total organic

carbon, dissolved oxygen, redox potential and microbiological indicators (e.g. E.coli).

• The lack of analysis of the chemistry and the potential for geochemical reactions to occur

that could compromise the existing groundwater quality is a significant knowledge gap in the

investigations undertaken to date. The chemistry of the source and receiving waters are a

fundamental control on the success or otherwise of a MAR system.

• The presence of pyrite in the rock matrix increases the risk of producing arsenic due to

geochemical reactions when the oxygenated surface water, that is not in chemical

equilibrium due to mixing and treatment processes, contacts the groundwater. Under

Principle 151 a permit to drain or discharge water into a well must not be granted if the

draining or discharging of water would have the potential to degrade underground water-

dependent ecosystems or to reduce the suitability of the underground water for other

purposes for which it might reasonably be used.
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• The aquifer system is identified to be compartmentalised therefore the claimed benefits from 

managed aquifer recharge at this location are not valid. As a result of the 

compartmentalisation:  

o Existing users will have no access to the recharged water. 
o Reinjection will not result in lateral spreading of the recharged water because flow 

will occur preferentially along the fractures. For the water to spread laterally the pore 
throat entry pressure of the aquifer matrix rock need to be overcome and the 
pressure required to do this in a metasediment, such as the Tapley Hill Formation, 
would be considerable and most likely exceed the safe operating pressure 
presented in Golder (2019). 

o The potential for MAR to support discharge to environmental receptors such as the 
spring and creek is limited. 

o Overpressurisation of the aquifer compartments due to the MAR recharge may be 
the trigger that causes an unexpected inrush into the workings.  

o Overpressurisation of the aquifer compartments due to the MAR recharge has the 

potential to significantly reduce the grouting effectiveness. 

• Based on a review of the available information including the results of the MAR injection trial 

at the Bird in Hand site it is concluded that MAR targeting the Tarcowie Siltstone aquifer is 

high-risk and not sustainable in the long-term due to compartmentalisation and the risk of 

the aquifer becoming artesian. 

• The proposed treatment process, coupled with the open ponds presents, several risks to the 

receiving groundwater and aquifer: 

o The open pond will be subject to contamination from surface runoff, mine affected 

runoff and waterfowl increasing the risk of pathogens. There is no treatment 

proposed to manage pathogen levels in the recharge water.  

o The ion exchange process acts to break the bond between targeted ions which in 

turn causes a pseudo reduction in the measured salinity but results in a water 

composition that is no longer in chemical equilibrium. This significantly increases the 

risk of geochemical reactions occurring in the aquifer that would impair the water 

quality. 

o Ponding the water at surface will change the redox state and therefore increases the 

risk of geochemical reactions (such as arsenic) due to the presence of PAF minerals 

in the host rock.  

o The use of chlorinated mains water will introduce disinfection by-products into the 

aquifer (e.g. Trihalomethane (THM) and Haloacetic Acid (HAA)) which will impact on 

water quality. In other MAR operations where mains water is used it is typically 

recovered to meet demands. In the Bird in hand operations there is no planned 

recovery of the injected water increasing the risk of cumulative concentration over 

time of the disinfection by-products. 

o The proposed targets for meeting suspended solids result in 3.4 kg/day of sediment 

being recharged into the bore.  This level of suspended solids would result in 

clogging in the injection well within a matter of days.  

 

• There are several references throughout the Terramin documentation that the MAR option 

has been peer reviewed. This statement is misleading as IGS only reviewed the updated 

groundwater numerical model that incorporated the MAR option. IGS did not review or 

comment on the results of the trials, water chemistry, treatment process, aquifer mineralogy, 

or the aquifer hydraulic responses during testing. 
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• The injection heads in the groundwater model underpredict the actual heads due to the 

influences of the model grid cell size. No attempt has been made to cross check what the 

actual heads in the injection wells will be using analytical approaches.  

• The injection trial showed hydraulic influences on nearby users wells of up to nine metres. 

This clearly identifies a level of hydraulic connection between the injection well and the 

nearest users’ wells. This represents a significant risk to users in the event of contamination 

or geochemical reactions.  

• Failure to evaluate the extent of the injection envelope using modelling simulations during 

the life of the injection operations presents a high degree of risk and uncertainty concerning 

the impacts to water quality and impacts to existing users that has not been quantified by 

Terramin.  

• The TARP as presented does not adequately address all the potential risks, nor does it set 

out management triggers to address clogging or geochemical reactions such as elevated 

arsenic.  

• There is no apparent appreciation that remediation of a clogged injection well could 

potentially take days or weeks to resolve. There are no identified management options to 

manage the water pumped from the mine if the MAR option is compromised. 

• There is no contingency for the management of the water if the MAR option goes sideways 

due to clogging, geochemical reactions, over pressurisation or many of the other risks 

associated with undertaking MAR in a fractured rock.  

• Knowledge gaps and gaps in the identification of risks associated with the option of MAR at 

the proposed Bird in Hand Gold Prospect presents significant risks to water quality and 

existing users.  

• Management options have not been clearly identified to counter or control all the likely risks 

that surround MAR in a fractured rock aquifer where there are many existing users and the 

EV of the water is potable. It is concluded therefore that despite the level of investigation 

MAR remains a high-risk option for water management at this location.  
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TERRAMIN AUSTRALIA LIMITED   SLIDE No. 42 

Volumes from Modelling 

Year 90% Grout 70% Grout 

  ML/y ML/d L/s ML/y ML/d L/s 

1 70.8 0.2 2.2 212.4 0.6 6.7 

2 109.4 0.3 3.5 328.1 0.9 10.4 

3 137.8 0.4 4.4 413.3 1.1 13.1 

4 160.4 0.4 5.1 481.1 1.3 15.3 

5 143.3 0.4 4.5 430.0 1.2 13.6 
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Appointment of Chief Executive Officer 

 

The Board of Terramin Australia Limited (ASX: TZN) is pleased to advise that Mr Richard Taylor has 
been appointed as Chief Executive Officer of the Company. Mr Taylor will commence in his role in the 
month of May.    

Mr Taylor is a mining executive with more than 15 years’ experience in senior international and 

resource sector roles. He was most recently Managing Director of PanAust Ltd’s Asia business 

subsidiary, Phu Bia Mining Limited, where he held responsibility for business development initiatives 
in Myanmar and exploration in Laos. He has held senior executive roles with Mineral Deposits 
Limited, Oxiana Ltd, MMG and the World Bank. Richard is a graduate and member of the Australian 
Institute of Company Directors (GAICD) and has held board roles with a number of companies and 
not for profit organisations. Richard holds an MBA from the University of Cambridge and is a qualified 
lawyer. 

Commenting on this appointment, Mr Feng Sheng, Terramin’s Chairman, said: “We are excited to 

have Richard join Terramin at an important point in the company’s history with Tala Hamza 

progressing positively. Richard brings a wealth of experience delivering projects in different countries 
and working with governments and stakeholders to achieve project completion. Richard has a deep 
and practical understanding of the requirements to implement and operate a modern mining project 
that will ensure that Terramin delivers successfully the next phase of our development strategy.”   

The key terms and conditions of Mr Taylor’s appointment are set out in Attachment 1. 
 
 
For further information, please contact: 

Feng Sheng  
Executive Chairman 
Terramin Australia Limited 
+61 8 8213 1415 
info@terramin.com.au 
 

  

mailto:info@terramin.com.au
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Attachment 1

Mr Richard Taylor - Key Terms and Conditions of Employment

Commencement Date Upon completion of Mr Taylor’s current obligations in the month of
May

Term Appointment on an on-going basis subject to customary probationary
period and termination by either party (see termination and notice
below)

Fixed Remuneration $325,000 per annum comprising base salary and superannuation

Short Term Incentives Short Term Incentives of up to 50% of base salary subject to
achieving key performance indicators to be defined by the Board

Long Term Incentives 10,000,000 options over ordinary shares to be issued in four
tranches of 2,500,000 options each under the Company’s Employee
Option Plan as follows:

(a) Tranches 1 and 2 will vest 12 months after the
Commencement Date with an exercise price of $0.20 and
$0.25 per option respectively;

(b) Tranche 3 will vest 24 months after the Commencement Date
with an exercise price of $0.32 per option;

(c) Tranche 4 will vest 36 months after the Commencement Date
with an exercise price of $0.40 per option.

The vesting of these options is subject to the CEO remaining with
the Company and to any change of control event.
All options have a five year term from the Commencement Date.

Termination and Notice The Company or the CEO may terminate the agreement in the first 6
months with 1 months’ notice The Company or the CEO may
terminate the agreement by providing a 3 months’ notice thereafter.
The Company may elect, at its discretion to make payment in lieu.
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Consolidated Statement of Financial Position 
for the Half-year Ended 30 June 2019 

30 Jun 2019 
  Notes  $'000 

31 Dec 2018 
$'000 

Assets 

Current Assets 

Cash and cash equivalents 6 392 252 

Trade and other receivables 7 571 138 

Other assets 218 109 

Total current assets 1,181 499 

Non-current assets 

Inventories 8 496 496 

Property, plant and equipment 9 8,594 8,420 

Exploration and evaluation 10 64,362 63,121 

Total non-current assets 73,452 72,037 

TOTAL ASSETS 74,633 72,536 

Liabilities 

Current liabilities 

Trade and other payables 11 4,602 3,376 

Short term borrowings 12 20,031 16,900 

Provisions 13 193 163 

Total current liabilities 24,826 20,439 

Non-current liabilities 

Long term borrowings 12 101 2 

Provisions 13 4,915 4,742 

Total non-current liabilities 5,016 4,744 

TOTAL LIABILITIES 29,842 25,183 

NET ASSETS 44,791 47,353 

Equity 

Share capital 15 215,383 215,383 

Reserves 16 (5,905) (6,063) 

Accumulated losses (178,116) (175,544) 

Total equity attributable to equity holders of the Company 31,362 33,776 

Non-controlling interest 13,429 13,577 

TOTAL EQUITY 44,791 47,353 

The Consolidated Statement of Financial Position is to be read in conjunction with the notes to the consolidated financial statements. 
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Notes to the Consolidated 
Financial Statements 
1. Reporting entity
The consolidated interim financial statements cover the 
consolidated entity of Terramin Australia Limited and its 
controlled entities (the Group). Terramin Australia Limited is 
a public company, listed on the Australian Securities Exchange 
(ASX). The Group is primarily involved in the development of, 
and exploration for, precious and base metals (in particular 
gold, zinc and lead) and other economic mineral deposits. 

2. Basis of preparation

(a) Statement of Compliance
The consolidated interim financial report is a general purpose
financial report that has been prepared in accordance with
AASB 134 Interim Financial Reporting and the Corporations
Act 2001 (Cth).

The consolidated interim financial report was authorised for 
issue by the Directors on the 29th day of August 2019. 

(b) Reporting Basis
The consolidated interim financial report does not include full
disclosures of the type normally included in an annual
financial report, and therefore it is recommended that this
financial report be read in conjunction with the annual
financial report for the year ended 31 December 2018, and
any public announcements made by the Company during the
interim reporting period in accordance with continuous
disclosure requirements arising under the Australian
Securities Exchange Listing Rules and the Corporations Act
2001 (Cth).

Where required by accounting standards, comparative figures 
have been reclassified to conform to changes in presentation 
in the current interim financial period. 

The Company is of a kind referred to in ASIC Corporations 
(Rounding in Financial/Directors’ Reports) Instrument 
2016/191 and in accordance with the Instrument, amounts in 
the financial report have been rounded off to the nearest 
thousand dollars, unless otherwise stated. 

This report has been prepared in Australian dollars on the 
basis of historical costs, except for plant and equipment and 
derivative financial instruments measured at fair value and 
the provision for mine rehabilitation measured at the present 
value of future cash flows. 

(c) Going Concern
The financial statements have been prepared on a going
concern basis, which contemplates continuity of normal
business activities and the realisation of assets and settlement
of liabilities in the ordinary course of business. During the
period to 30 June 2019, the Group incurred a loss of $2.7
million, which brought accumulated losses to $178.2 million.

As at 30 June 2019 the Group’s current liabilities exceeded its 
current assets by $23.6 million. The Group had net assets of 
$44.7 million. 

The financial report has been prepared on a going concern 
basis on the expectation that the Group can raise additional 
debt or equity as required. The Directors are aware that 
additional debt or equity will be required within 12 months, 
in order to continue as a going concern. The Group’s ability to 
raise equity will rely on investor confidence in the 
development or sale of the Bird-in-Hand Gold Project or 
investment in the Tala Hamza Zinc Project or other assets. 

The Directors note that the matters outlined above indicate 
material uncertainty, which may cast significant doubt on the 
ability of the Group to continue as a going concern and 
therefore it may be unable to realise its assets and discharge 
its liabilities in the normal course of business.  At the date of 
this report, the Directors believe that the Group has adequate 
resources to continue to explore, evaluate and develop the 
Group’s areas of interest and support to date from Asipac will 
ensure the Company has sufficient funds to meet its 
obligations. Subject to market conditions the Directors believe 
there are reasonable grounds to conclude that the Company 
will be able to raise funds by way of debt and/or equity to fund 
anticipated activities and meet financial obligations. For the 
reasons outlined above, the Board has prepared the Financial 
Report on a going concern basis. 

(d) Use of Estimates and Judgements
The preparation of the financial statements in accordance
with AASB requires management to make judgements,
estimates and assumptions that affect the application of
accounting policies and the reported amounts of assets,
liabilities, income and expenses. Actual results may differ
from these estimates. Estimates and underlying assumptions
are reviewed on an ongoing basis. Revisions to accounting
estimates are recognised in the period in which the estimate
is revised and in any future periods affected.

In preparing this interim financial report, the significant 
judgements made by management in applying the Group’s 
accounting policies and the key sources of estimation 
uncertainty were the same as those applied to the financial 
statements as at and for the year ending 31 December 2018. 

3. Significant accounting policies
The accounting policies applied by the Company in this 
interim financial report are the same as those applied to the 
Company’s consolidated financial statements as at and for the 
year ending 31 December 2018, with the exception of the 
following: 
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From: Kym Davis [mailto:kdavis@ausproject.com.au]  
Sent: Thursday, 6 July 2017 8:52 PM 
To: 'Bob Goreing' <bob@cega.com.au> 
Subject: Some thoughts on Monday's WCCC 

Hi Bob 

Just wanted to share some thoughts on Monday’s WCCC session. 

As I left on Monday night I commented that you have a difficult job, you said that “this is a very passionate 
group”, and I replied there is a reason for that! The reason of course is that the community members care a lot 
about Woodside, the area, the community and the environment – and there is a much at stake. 

Reflecting further on the way the meeting went, the mood, the questions asked, the responses given and 
subsequent discussions with other WCCC members attendees since I think you need to be aware that the 
meeting created some angst. There is a feeling that the explanations given created many more questions than 
answers from the Terramin, Government and AGT representatives. This then increases the community’s 
uncertainty about the BIH Gold Mining Venture and reinforced the feeling that this is a very risky project. 
Those risks that community want to explore in a rigorous but fair way include: 

• Uncertainty about Terramin’s financial viability and the credibility of its balance sheet to support such
a venture

• Uncertainty about the veracity of the water modelling
• Uncertainty about the impacts on the local environment (including dust, noise, traffic, amenity etc.)

including the economy
• Uncertainty about the “Bond” arrangements with the Government (both the existing Terramin bond,

and any future bond on the BIH venture).
It’s understandable that Terramin want to promote their venture in a very positive light to their investors (and 
the community to try to attain a “social licence”), but it’s the community’s right to probe the assumptions 
behind their business model. The community would not likely support this venture if it damages the aquifer, 
the economy (including tourism, hospitality, value-added agriculture , the hard earned and highly valuable 
Adelaide Hills- Woodside brand) and the environment. This is why we are all so passionate about the issues.   

My assessment for what it is worth that the community needs each of these issues explored in great depth and 
won’t be satisfied with anything else. 

This of course is not an easy task for you as the current Chair, but I ask that the WCCC process be aligned to 
this end. 

I think we still need to get clarity on the Purpose of the WCCC, which I understood was to be done at last 
Monday’s meeting, as well as agreement on the independence of the committee and Chair. Achievement on 
these 2 issues may help move the process forward. 

Anyway, good luck with it Bob. 

Cheers 

Kym 

mailto:kdavis@ausproject.com.au
mailto:bob@cega.com.au
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To Whom it May Concem,

My name is Angus Campbe= Principal of Ray White Woodside and owner of337 Bird in

Hand Rd Woodside SA 5244.

Having owned p「operty in Woodside since 2006 and operated as a reaI estate agent in the

region for over 12 years l have p「oven knowledge, Sk川s and ab冊ywhen it comesto

marketing ail types of reai estate throughout the region inciuding businesses, COmmerCial,

rural and residentiai properties.

1 am pro-busine;S; however, I do not support business ventures that negativeiy affect

Current and future stakehoIders to any 「egionヽAs with a= markets we are dictated by suppIy

and demand and with respecttothe proposed Bird In Hand mine it is myfirm beIiefand

experience that impIementing this project wi冊ave a detrimentaI effect on demand for

businesses and property vaiues.

Currentlythe most in demand Iand around Woodside is Iocated aIong Bird ln Hand Rd up to

BurnIey Road, tO Kings Rd and backto Woodside via Ridge Rd. This area is limited in suppIy

and very high in demand due to its attractive outiook, tOurism, horticuiture, ViticuIture,

iifestyle opportunities and proximity to AdeIaide and the su「rounding townships. Up unt=

recentIy properties in this area have secured we= above average prices in comparison to

SimiIar Iand in the Adeiaide H紺s. The pubIicity generated through the Bird in Hand,

Petaluma, Artwine and the new PoIo CIub has been exceptiona=y positive for訓

Stakeholders in the Woodside area incIudingthe township itselfwhich has aiso seen an

increase in demand from fam冊es iooking for an aspirationaI, Safe, affordabIe and enjoyabie

IifestyIe in the Hills. The cu「rent perception ofthe region is now underthreat and as chatter

increases rega「dingthe impIementation ofthe mine, the demand in the immediate area is

now being a什ected. In recenttimesthe primary question I have been a§ked by buyers when

Se=ing p「operties in and around Woodside is ′w川the property be描ected bythe mine?′

and ′How far away is the mine′・ In severai cases I have iost buyers who a「e concerned about

living neara mine or in a miningtown.

The impIementation ofthe Bird in Hand mine w川negativeIy e什ect the enjoyment ofthe

Iand in the immediate area′ disrupt businesses, decrease the vaIues of iocal businesses,

restrict the growth of neighbouring businesses, Put ag「ibusiness at risk due to water

tampering and w川most definiteIy decrease the property values for a= prope巾es in and

around Woodside. The impIementation ofthis one business w紺have a signifieant-y negative

affect on a= stakehoiders within the region.

Ray White Woodside

56A Onkaparinga Va"ev Road

W○○dslde, SA, 5244

08 8389 7332 OwI Property G「oup Ptv 」td tradlng aS RaY Whlte Woodslde 1 13 621 555 333

raywh itewoodside.com.a u
RU1 28350与



The Iong, medium and short-term benefits ofa mine in Woodside do not outweigh the

Current and future ope「ations and vaiues ofthe region, I do not supportthe proposed mine,

To discuss this matter further, Please contact me at anytime on O411 737 794

SincereIy

困圏
Angus Campbe看i MBA ,DIPADV, DIP PRO醐TY, REISACPM

PrincipaI

Ray White Woodside

56a Onkaparinga Va=ey Rd Woodside

O411 737 79
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Your faithfully  
Simon McIntyre 
Real Estate Manager SA & NT  
Landmark Harcourts South Australia 
 

This Report has been prepared to provide an indicative opinion on values in a region and does not 
carry any right of publication or disclosure to any other party without Landmark’s written consent.  

The information in this Report is based on information made available to Landmark and reflects 
prevailing conditions and Landmark’s views as of this date, all of which are subject to change. In 

preparing this Report Landmark has relied on and assumed, without independent verification, the 
accuracy and completeness of any information provide by you, your agents, contractors, employees 
or advisers or available from public sources.  

Landmark does not guarantee, warrant or represent that the information contained in this document 
is correct. The information contained in this document is of general nature and is not intended to 
address the circumstances, financial or otherwise, of any particular entity or individual. Although 
Landmark endeavours to provide accurate information, there can be no guarantee that such 
information is accurate as of the date it is received or that it will continue to be accurate in the future. 
No one should act on this Report without appropriate professional advice and after a thorough 
examination of the particular situation. 

Interested parties should make their own enquiries as to the accuracy of any information in this 
document. Landmark excludes any implied terms, conditions and warranties arising out of this 
document and excludes all liability for loss or damage of any kind whether direct or indirect arising 
from this document. 

 


	Detailed submissions in relation to the economic impacts of the proposed mine are set out below at:
	A: Terramin Credibility and Financial Viability
	B: Ministerial Determination
	C: Community Consultation Process – Stakeholder Engagement
	D: Uncertainty, Assumptions and Risk
	E: Groundwater
	F: Noise, Dust, Amenity and Real Estate impacts
	G: Economic Impacts
	The Government recognises how critical water is to the whole fabric of our society through its Water Allocation Plan (WAP).
	The Government recognises that “Water is a precious resource. There is a limit to how much is available for use on an ongoing basis, and so it is important to provide certainty to current and future users of water, particularly to those whose liveliho...

	A. Terramin Credibility and Financial Viability
	1. Ethical Credibility
	1.1 The following chronology clearly demonstrates that Terramin, despite giving lip service to not proceeding with the mine development unless that they could conclusively demonstrate that they would not have any negative impact on local users of the ...
	(a) 2013: At its first public meeting at the Charleston Community Centre in late 2013 Terramin announced their intention to investigate the viability of developing a Gold Mine at the Bird in Hand site.  The mood of the community at the meeting was def...
	(b) January 2014: On 16 January 2014 the General Manager of Terramin wrote to us stating that Terramin were aware of the community’s concern on the impact on groundwater. They would therefore undertake a significant hydrogeological study to understand...
	(c) April 2014: BIH Groundwater Focus Group and Terramin meeting for landholders, Woodside Institute April 1st.  Again, General Manager of Terramin stated at that meeting in relationship to the groundwater that “we need to get the science right to dec...
	(d) March 2016: Terramin in their March 2016 Community Information Newsletter on page 2 stated that “Terramin is confident that the groundwater adjacent to the mine will not be effected and existing users will not be affected and will continue to have...
	(e) October 2016: At the Groundwater Model Construction Workshop conducted by Terramin and AGT on 20 October 2016 at the Woodside Institute, the hired AGT Hydrologist Jason van den Akker Jason, stated that  “this is a highly complex aquifer system” an...
	(f) July 2017: However, at the WCCC Water Technical Reference Group meeting on 26 July 2017 held at the Woodside Bowling Club that rather than “miss all the fractures” Terramin were intending to pump cement “into the fractures approximately 2-5m aroun...

	1.2 Terramin have been repeatedly warned about the community’s concerns regarding Terramin’s proposal.
	(a) In May 2017 Accolade’s legal counsel wrote to the Terramin CEO (and copied to the Mining Regulator) raising concerns and requesting factual information as to the impact underground gold mining would have on the fragile hydrology, and presence of s...
	(b) In July 2017 Andrew Nugent, the Director of Bird in Hand Winery wrote to the GOSA Director of Mining Regulation expressing concern that it was not possible to predict with any certainty the impacts of the drilling and blasting through split rock a...
	(c) A formal WCCC was established on 1 June 2017. From that point on there were regular monthly meetings held over the next 2 years until Terramin lodged its MLA at the end of June 2018.  At the WCCC December 2017 meeting Terramin presented an updated...

	1.3 During 2018 it became increasingly obvious as key Terramin staff left the organisation (some could obviously recognise that this highly contentious proposal was against the local community’s interest)  and with the appointment of a new CEO (with v...
	1.4 Terramin has repeatedly stated to the WCCC and in public forums that the life of the mine operation is 8 years 3F , including establishment, production and closure, and yet Terramin have recently sent us an undated letter in August requesting us t...
	1.5 So, six years and many community meetings later, Terramin despite their own funded reports have not been able to demonstrate and provide evidence that they can mine through the fractured rock aquifer without negatively impacting water quality and ...
	1.6 Expert Reports. The reports supplied by Terramin were generally found to lack rigour,  largely full of generalisations, utilising incorrect or out dated data and assumptions, and basically unaccountable with the most comprehensive disclaimers I ha...

	Terramin have not demonstrated a level of business ethics or acumen, where what they say in public and what they do in practice are in alignment.
	2. Financial Viability
	2.1 Material uncertainty related to going concern. In the 2018 Terramin Annual Report  the independent auditors  draw attention to Note 2(c) in the financial statements which “indicate that a material uncertainty exists that may cast  doubt on the Gro...
	(a) In Terramin’s 2019 Interim Financial Report the Group incurred a further loss of $2.7m in the 6 month period, which brought accumulated losses to $178.2 million, and current liabilities exceeded its current assets by 23.6 million.5F  For the 5 yea...
	(b) The Directors (Executive Chairman Mr Feng Sheng) “believe that the Group has adequate resources to continue to explore, evaluate and develop the Group’s areas of interest and support to date from Asipac will ensure the Company has sufficient funds...

	2.2 Market view of Terramin. Since the beginning of 2018 Terramin’s share price has fallen over 60% with a market capitalisation falling to $114 million as at 16 September 2019, over $64 million less than its accumulated losses. Meanwhile the S&P/ASX ...
	2.3 Reliability and Financial Assurance.  Given the importance of the proposed mine area to the community, and the potential damage that the mine will do to water quality and supply, the WCCC have continually questioned Terramin’s financial viability ...

	Terramin’s business performance to date, its balance sheet asset position and its financial viability should be a major source of concern for the GOSA, as it is for the Adelaide Hills community.
	B. Ministerial Determination
	1. On 5 April 2017 the Government of South Australia published in the Government Gazette a Determination for a Mining Proposal for the Bird-in-Hand Gold Project.  According to correspondence from Paul Thompson, the Senior Mining Assessment Officer, De...
	2. Given the stated involvement of DENWR and the EPA in developing the MD it could be argued that the MD is in fact less than exacting in its requirements for depth of information and data on Hydrogeology, Geochemistry and Mine De-watering.  It is of ...
	3. The MD also does not take a Whole-of-Government approach and look at the bigger strategic issues that affect not only the Woodside community, but the also the broader Adelaide Hills community. Only minimal information is requested under the Descrip...
	It is vitally important that DENWR and EPA have the critical technical capability and capacity to conduct a thorough analysis of Terramin’s MLA particularly in relation to the groundwater, MAR and geochemical implications.
	The decision on the overall net cost-benefit of the MLA to the State is a  Whole-of- Government issue not just the Minister for Mines and Energy, as it’s imperative that the final decision on the appropriateness of this proposal be made by the Premier...
	C.  Community Consultation Process – Stakeholder Engagement
	1. Terramin’s community consultation approach has been very much a proforma process that has been funded and controlled by Terramin. The WCCC meetings were principally populated with Terramin presentations and very little advice from independent consu...
	2. Many requests for information from Terramin were ignored.
	(a) Even as far back as the Groundwater Model Construction Workshop conducted by Terramin and AGT on 20 October 2016, request for the Terms of Reference for AGT for their work on their impact on the aquifer have not been forthcoming, despite a number ...
	(b) In relation to the proposed grouting involved in the MAR, Terramin have never supplied (a) examples of other similar mines utilising MAR and Grouting in a Fractured Rock Aquifer, and (b) the peered review study on grout in relation to the BIH site...
	(c) Risk has been a significant issue for the community from the beginning when Terramin announced its intention to mine at the BIH site.  Terramin made a commitment (WCCC Meeting 6th May 2018) to have an insurance expert to clarify risk, outline the ...
	(d) Terramin did not have an independent expert explain practicalities regarding MAR to stakeholders, as requested.  When Jason van den Akker (AGT then Golder hydrologist) made his presentation on the MAR trials to the WCCC on 17 April 2019, it was ob...
	(e) Terramin did not provide a requested explanation and specifics on proposed inflows to bores to landholders of the MAR process.
	(f) Terramin committed through the Woodside Community Consultative Committee (WCCC) process that it would be required to comply with Section 128 of the Natural Resources and Management Act and would need to request a water allocation.  Chapter 3 of Te...

	3. The WCCC was particularly disappointed with the rush by Terramin to lodge the MLA within 2 to 3 weeks of the WCCC finally receiving the long-awaited (almost 2 years) reports on the MAR and the Groundwater modelling.  It is difficult not to conclude...
	4. The WCCC Spreadsheet on Key Issues & Concerns was unfinished by the WCCC at the time of MLA due to waiting on the Water Reports (only received in June) but Terramin included selective selections in the MLA at Chapter 5 Section 5.7 without the knowl...
	The WCCC formally communicated its dissatisfaction to DEM on 8 July 2019 about the way that community consultation process has been conducted by Terramin, and their refusal to supply the WCCC with the information requested. It should also be note that...
	D.  Uncertainty, Assumptions and Risk
	5. Uncertainty
	5.1  On 6 July 2017 I wrote to the inaugural chair of the WCCC10F  expressing the community’s concern and uncertainty regarding the explanations given at the WCCC meeting given by Terramin, the Government representatives and AGT representatives about ...
	5.2 Terramin have endeavoured to rely on numerical modelling to justify their MLA. It’s now quite clear from external reviews11F  of Terramin’s MAR proposals that they are
	5.3 It has also been obvious to the vast majority of the WCCC members that the modelling done by Jason van den Akker, firstly through his role at AGT (now in receivership/ liquidation) in developing the numerical model, and then more recently as the P...
	5.4 “Recent court cases in New South Wales have demonstrated that even though models have used the best available information and meet the Australian Modelling Guideline criteria (Barnett 2012) they should not be relied upon implicitly as they are onl...
	5.5 The lack of rigorous cause and effect analysis in the MAR analysis is obvious, and it’s important to note that Numerical Models are not evidence and models don’t produce facts.  From a management perspective, modelling is considered to have failed...

	6. Assumptions
	6.1 Terramin were requested numerous times at WCCC meeting to provide a list of their key assumptions underpinning their model, but always failed to do so. A good project design should be able to substantiate its assumptions, especially those with a h...
	6.2 Assumptions are factors or predictions that may impact the project's success but are outside of, or cannot be directly controlled by the project managers. In some cases, these include what could be killer assumptions, which have a low probability ...
	6.3 The Expert reports15F  on Groundwater, MAR, Grouting, Noise, Agricultural and Economic impacts have raised a number of concerns about various important assumptions made by Terramin. For example:
	 The MAR and grouting assumptions are critical for the impacts on existing groundwater users.  Terramin’s business model is totally dependent on their assumptions as to the (1) the effectiveness of their grouting operation, and (2) the efficacy their...
	 If those assumptions are incorrect then the impact on water supply will be experienced some kilometres from Terramin’s operations.
	(a) Various Expert reports referred to in this submission have cast serious doubts on Terramin’s grouting assumptions of 70% effectiveness as being “worst case”.
	(b) The feasibility of the grouting assumptions is critical for reducing impacts to other groundwater users. For example, the 70% effectiveness grouting simulation estimates 15m drawdown at Accolade's Petaluma bore, whereas the drawdown will be 1m wit...
	(c) Groundwater numerical models are a mathematical approximation of the natural subsurface system and require various assumptions to be imposed in order to mathematical represent the complex natural system


	Given Terramin’s reliance on numerical modelling and the questionable assumptions on MAR and grouting, it is highly likely that their proposal to have no adverse impact on existing aquifer users is dependent on “killer assumptions”.
	7. Risk
	7.1 Terramin’s mining proposal is a high-risk venture in this location. Those risks are discussed at various parts of this submission and include the negative impacts such as:
	(a) The economy of the area including the many businesses in the agriculture, horticulture, wine, tourism and hospitality industries.
	(b) Water quality and reliability of existing supply form the fully allocated and protected aquifer. Expert reports referred to in this submission believe that Terramin are incorrect regarding the suitability of target aquifers and the level of invest...
	(c) Tourism is one of the fastest growing sectors in the State, and along with the associated hospitality industry provides an enormous range of employment opportunities for a wide demographic of South Australians.
	(d) The risk to the premium wine brand developed in the Adelaide Hills.
	(e) The quality of life and amenity of the area, particularly the neighbouring families and businesses. To have a 24/7/365 mining operation in this location is as about as bad as it gets – will also impact the value of people’s homes and businesses.
	(f) The risk to the social fabric of the community – the Woodside area is full of  self-starters, people with initiative that are creating a range of value-added opportunities based on the clean, green and tranquil environment.
	(g) Risk to the Government if Terramin’s proposal is approved – not only financial, economic, and political but the message it’s sends to the Adelaide Hills community.
	(h) Terramin is in very poor financial health and doubts about its ability to fully resource this project are obvious to all, including the market.

	7.2 Disclaimers. The community is faced with Terramin and Golder relying on information provided to each other to make their case, but neither accepts any responsibility for the accuracy or completeness of the information – “all care and no responsibi...
	“Golder accepts no responsibility for and makes no representation as to the accuracy or completeness of the information provided to it by or on behalf of the Client or sourced from any third party. Golder has assumed that such information is correct u...
	“Terramin Exploration Proprietary Limited and Terramin Australia Limited have relied on information provided by specialist consultants, government agencies, and other third parties. Terramin Exploration Proprietary Limited and Terramin Australia Limit...

	It’s very clear that Terramin and its clients are not prepared to take responsibility for the overwhelming risk involved – that will be left to those directly affected and the general community!
	E. Groundwater
	1. Summary of key issues
	1.1 In summary the 2 big issues are (a) water quality – geochemical reactions and contamination, and (b) water hydraulics – movement of water within and between aquifers and possible artesian effects.
	(a) Water Quality: The potential for adverse geochemical reactions (production of arsenic when it comes into contact with the oxygenated recharge water) where there are potentially acid forming minerals is a significant risk to water quality. Contamin...
	(b) Water Hydraulics: The potential for compartmentalisation of the aquifer system, hydraulic responses and where the water will move is a high risk.

	1.2 The prime aquifer system in the Inverbrackie Creek Sub-Catchment is a FRA which comprises of several hydro-stratigraphic units, namely, the Tapley Hill Formation, Brighton Limestone (Marble), Tarcowie Siltstone, Cox Sandstone and the Kanmantoo For...
	(a) The Terramin project will in particular impact the Tapley Hill Formation (THF) and the Tarcowie Siltstone (TS) with the TS more of a structured chamber which under MAR could and likely would give rise to artesian conditions.  Terramin testing has ...
	(b) The Tapley Hill Formation is more fractured and according to Terramin this will be more “high yielding” for MAR wells.  Given that most of the water from the mine shaft will be coming from the TS area due to the mine’s location, and that water is ...
	(c) Terramin are proposing to use ion exchange to reduce the salinity. Ion exchange breaks the bond between ions and allows them to re-pair so there is a “pseudo” reduction in salinity. The important thing is that there is no physical removal of salts...

	1.3 Terramin have failed to provide credible evidence that their activity will not detrimentally impact the aquifer (quality and quantity) which would impact on the ability of existing users to use the water for current purposes and beyond the life of...

	2. Overview of groundwater issues
	2.1 “Water is a precious resource. There is a limit to how much is available for use on an ongoing basis, and so it is important to provide certainty to current and future users of water, particularly to those whose livelihoods depend on it. A WAP pro...
	The GOSA statement in 2.1 above really sums up the critical RISK that Terramin’s proposed mining operations as per their MLA will inflict on not only current but future users of the water on which our livelihoods depend.
	2.2 Terramin’s MLA acknowledge that their proposed mining operations will have a significant impact on the aquifers in this Prescribed Water Resources Area through the substantial dewatering requirements (in excess of 1550ML over 5 years)21F  of such ...
	2.3 The approach proposed of grouting, MAR and surface water treatment to dewatering the underground mine will have significant material impact on the aquifers that provide water of appropriate quality and quantity to support the surrounding vineyards...
	2.4 The Water modelling studies that Terramin have undertaken to underpin their mining proposal have since been shown to be unreliable and lacking sufficient depth of analysis. This was continuously brought to Terramin’s attention at numerous WCCC mee...
	2.5 That independent advice in relation to groundwater has concluded that “MAR remains a high-risk option for water management at this location.”24F  More specifically
	(a) Terramin has not sufficiently addressed its approach to obtaining the required regulatory approvals in relation to groundwater, including approvals to authorise the taking of water.
	(b) The groundwater modelling relied on by Terramin is deficient in many respects and further work is required to characterise the site.
	(c) That the 70% grouting effectiveness scenario is unlikely to be an appropriate "worst case scenario".  The "worst case scenario" has not been modelled.
	(d) Terramin has not identified and addressed all risks associated with the proposed MAR.
	(e) There are legitimate concerns that there is a risk of failure or an unexpected event that would be catastrophic to existing groundwater users.


	3. Overview of MAR issues
	3.1 Wallbridge Gilbert Aztec (WGA) was engaged by the Inverbrackie Creek Catchment Group to review the water management strategy for the proposed mining operations, and in particular, the proposal to implement MAR as a key aspect of the proposed mine ...
	3.2 As set out in their report, WGA has identified significant concerns with the proposed MAR strategy.  WGA considers that several of the conclusions reached by Terramin are incorrect regarding the suitability of target aquifers and the level of inve...
	3.3 The report by WGA provides substance to concerns that the Water reports commissioned by Terramin are lacking in expertise and experience, and in particular dealing with a FRA and MRA.  Concerns identified by WGA include:
	(a) Despite a significant amount of water quality data being collected, the analysis of data is deficient.26F   In particular, key water quality parameters (natural organic matter, total organic carbon, dissolved oxygen, redox potential and microbiolo...
	(b) The risk that MAR will impact water quality remains high because key water quality risks have not been adequately identified and assessed.  The key water quality risks identified by WGA include:28F
	(i) the risk that oxygen in the reinjected water will result in precipitation of minerals (e.g. iron) or reactions that produce arsenic;
	(ii) the ion exchange process can cause a pseudo reduction in measured salinity but results in water that is no longer in chemical equilibrium, and thus significantly increases the risk of geochemical reactions impairing water quality;
	(iii) the risk of disinfection by-products from residual chlorine in mains water entering the aquifer through the ponding process e.g. Trihalomethanes and Halo Acetic Acids;
	(iv) the risk of pathogens from surface run off, mine affected runoff and waterfowl in the proposed treatment process and open ponds.

	(c) Further, the Groundwater Trigger Action Response Plan (TARP) at MLA MC4473 Appendix H7 is deficient because none of the risks associated with impacts to the water quality have been addressed.29F
	(d) WGA considers that an analysis of the water quality data shows that there is a high risk of geochemical reactions, including producing arsenic that will impact water quality and iron precipitation which will cause clogging. This is significant bec...
	(e) The Tarcowie Siltstone aquifer is high risk and MAR is not sustainable in the long term due to compartmentalisation and the risk of the aquifer becoming artesian.31F
	(f) Further, WGA concludes that several of the claimed benefits of MAR at this location are not valid, including:
	(i) Existing users will have no access to the recharged water.
	(ii) Reinjection will not result in lateral spreading of the recharged water.
	(iii) The potential for MAR to support discharge to environmental receptors such as the spring and creek is limited.
	(iv) Over pressurisation of the aquifer compartments due to the MAR recharge may be the trigger that results in an unexpected inrush into the workings.
	(v) Over pressurization of the aquifer compartments due to the MAR recharge has the potential to significantly reduce the grouting effectiveness.32F


	3.4 It’s difficult not to conclude that Terramin are way out of their depth in dealing with both the FRA in a prescribed and protected area and the MAR options it has considered. The WGA Report also stated that “There are several references throughout...
	The fact that they have tried to rely on a half-page peer review34F  for the MAR investigation really does demonstrate Terramin’s lack of critical understanding and risk assessment of the impact their proposal will have on such a valuable water resource.

	4. Numerical Modelling
	4.1 As pointed out by WGA, Terramin’s approach that water from mine inflows and mine affected runoff will be treated, mixed with groundwater and/or mains water to account for losses and then recharged via wells back into the fractured rock aquifer, a ...
	4.2 WGA state that “These attributes make it very difficult to reliably predict the subsurface movement and likely drawdowns / injection pressures that will be generated using groundwater numerical models. Groundwater numerical models are a mathematic...

	5. Impact on Bore 6628-23182 (Davis)
	5.1 The MAR trial conducted by Terramin showed that Bore 6628-23182 is located 590 m to the south of BHRIB01 and is roughly “aligned with the same fault intercepted by BHRIB01 and showed a direct groundwater level rise to injections.” 36F
	5.2 The WGA Report comments on the MAR injection results that “in a confined aquifer the pressure response (rising water level) can be observed up to several kilometres from the point of injection but the physical movement of water is constrained. In ...
	5.3 The Golder Report also states that Groundwater salinity recharge did not exceed salinity of receiving aquifer of 1120 mg/L and 1440 mg/L respectively but adjacent private wells such as 6628-23182 are “aligned with the same fault at BHRIB01 and sho...
	5.4 As mentioned in 5.1 “Water is a precious resource.” We have lived in the Adelaide Hills for over 20 years, and the last 8 years on Bird-in-Hand Road Woodside. Over the past 2 to 3 years our dam (which is under a water licence allocation with DEW) ...
	5.5 We are now faced with not only diminishing surface water resources, but the risk of depleted underground water (both quality and quantity) with the likely consequences of Terramin blasting and drilling through aquifer on which we depend. With ever...

	Terramin’s own MAR injection trials have demonstrated that due to the nature of the FRA and the likely hydraulic and geochemical effects in fact will negatively impact existing users, and thereby be unable to comply with the requirements of the WAP.
	6. Regulatory matters
	6.1 Terramin will also require certain regulatory approvals for the proposed MAR operations.  Some of those approvals required and principles to be complied with are summarised in the table below:
	6.2 Importantly, in order to drain or discharge the recharge water into the injection wells, Terramin will require a permit under the NRM Act39F , unless Terramin has obtained an environmental authorisation under the EP Act40F
	6.3 An environmental authorisation under the EP Act is required where the total volume of the water recharged into the aquifer exceeds 50 kilolitres per day and will either:
	(a) raise the temperature of the receiving waters by more than 2 degrees Celsius at any time at a distance of 10 metres or more from the point of discharge; or
	(b) contain antibiotic or chemical water treatments.41F

	6.4 In accordance with principle 98 of the WMLR WAP  "an underground water allocation must not be transferred if the Minister is satisfied that the transfer may have the potential to cause significant adverse effect on an aquifer, including (but not l...

	7. Deficiencies in Terramin's characterisation of the aquifer and the Groundwater Model
	7.1 Accolade engaged Professor Peter Cook of the National Centre for Groundwater Research and Training to undertake a review of the materials relied upon by Terramin in their Mining Lease Proposal.
	7.2 As provided by Accolade, a number of Professor Cook’s concerns in relation to the aquifer characterisation undertaken by Terramin is summarised below.
	7.3 In respect of the groundwater model relied on by Terramin, Professor Cook was unable to conclude that the groundwater model is fit for purpose, or that 'worst case scenarios' have been modelled.

	8. Grouting effectiveness is uncertain
	8.1 Please see the Accolade submission in relation to the uncertainty as to the effectiveness of the grouting approach proposed by Terramin. Professor Saydam of the University of NSW reviewed Terramin’s grouting proposal and concluded that it is not p...
	8.2 All of the above suggests, at the best, lack of knowledge and understanding of Managed Aquifer Recharge by Terramin personnel who have commissioned and reviewed these critical reports; or at the worst deceitfulness and dishonesty by attempting to ...

	F.  Noise, Dust, Amenity and Real Estate impacts
	1. Noise impacts
	1.1 The Adelaide Hills, and in particular the Bird in Hand area, is a beautiful, tranquil place to live.  The general lack of noise pollution provides a level of silence that is irreplaceable and fosters psychological health and well-being in an ever-...
	1.2 Terramin’s mining proposal and the expected noise pollution that the mining operations will create are articulated in Chapter 16 Noise and its attendant Appendices. Terramin claims that “Despite the predicted mine noise levels meeting the noise cr...
	1.3 The noise levels that Terramin intend to generate that will be experienced by neighbours in the BIH valley during ore production (5.5 years) are
	(a) Daytime (7am-10pm): 57db(A)
	(b) Night-time (10pm-7am): 50db(A)

	1.4 These levels may be appropriate in isolated or heavy industry areas, but in such a confined Rural Living area that houses so many families and businesses is most inappropriate, and unacceptable to the local community.
	1.5 At the Noise Focus Group conducted by Terramin on 30 August 2017 all of the attendees were concerned about (1) not only the level of noise, but (2) in particular the constancy of noise for – 24 hours per day, 7 days a week, 365 days of the year an...
	1.6 Terramin must adhere to the Environment Protection (Noise) Policy 2007 (Noise EPP) in order to comply with the general environmental duty under s 25 of the EP Act.  However, regardless of the noise limits proposed by Terramin, the Minister must ha...
	1.7 Being the closest house to the Mine operations on BIH Road (R13, see Figure 3 below) our noise levels will go from approximately dBA 27 to 30 dBA daytime and 23dBA to 25 dBA night-time, only punctuated by any vehicle traffic on BIH Road and kookab...
	(a) Based on data received from the Adelaide Hills Council an average of 242 vehicles pass our residence each day.  The noise of a passing vehicle produces a decibel level of 45dB to 47dB, and the noise lasts a maximum of 5 seconds, or 20 minutes (121...
	(b)  Figure 4 shows an average morning noise level form the front verandah taken at 07:11 on 25 Sept 2019. This 30 second time slice with a minimum of 24.9 dB is punctuated by birds chirping, and one car travelling along BIH Road at approximately the ...
	(c) By contrast, Terramin are hoping to keep their noise level impacts on us to 57 dBA during the daytime (7am to 10pm), and 50 dBA during the night (10pm to 7 am). This noise level will occur over the entire 24hour period.
	(d) Thus, in our current situation we will have an increase of the amount of noise experienced increasing from of 1% to 100% in each 24-hour day.
	(e) Not only will we experience that 100 fold increase in continuous noise, but also the level of noise will increase from around 25dB to 30dB currently during the day to 57dB, an increase of 20dB. Given that a 10dB increase amounts to double the nois...
	This 100-fold increase in continuous noise and quadrupling in noise loudness will have a significant and material negative impact on the quality of our life, each and every day, 24/7 for at least 8.5 years.


	2. Dust impact
	2.1 A major concern for residents and neighbouring businesses will be the dust pollution created by Terramin’s Mullock stockpile that will be over 100,000 m3 and 200,00046F  tonnes of rock and dirt on the surface up to 10m high of the mine site, that ...
	2.2 The image presented by Terramin as taken from the front steps of our house does not really convey what a blight on the landscape the mullock will be  - (1) it’s likely to be seen for kilometres – think of its dimensions being similar to the Woodsi...
	2.3 The stockpile of dirt will be difficult to manage. Dust will be a major issue and it should not be assumed that any dust blowing into neighbouring properties will be accepted and tolerated. Terramin have proposed a permanent sprinkler system47F  t...
	2.4 Increased levels of dust on neighboring vineyards is also highly likely which will have adverse impacts on the quality and costs of grape production. Who will pay the compensation for the negative economic impacts on the grape and wine producers?
	2.5  Explosives: Terramin is also projecting that about 350 tonnes of explosives will be used annually at the BIH mine when in full production.48F  There will be at least 2 firings per day, which is likely to be over 3600 blasts over 5 years. There wi...

	3. Impact on Amenity
	3.1 In a recent letter from a local Woodside resident to the editor of the Courier said “One of joys living in the Hills is to be outside on a still, clear night and listen to the sounds of silence. But all of this is now under threat from Terramin’s ...
	3.2 Terramin’s research into the reasons Woodside residents reside in the area include the positive amenity, such as the quiet; calm; less stress than living in Adelaide; clean air; natural environment (rolling hills); aesthetics; and minimal heavy ve...
	3.3 “Neighbouring businesses (winery/cellar door/events centre venue) have indicated that the proposed project is incompatible with the values of the area, will destroy the existing commercial activity (through amenity impacts and removing access to w...
	3.4 Lighting. According to the ML “All lighting to be in accordance with AS4282 – ‘Control of the obtrusive effects of outdoor lighting’ to reduce the potential for nuisance to surrounding residences and businesses at nighttime.”52F   However, given t...

	4. Impact on Real Estate Values
	4.1 Terramin claims that “Current experience with pending mine approvals indicates no reduction in price or decrease in demand for property in region, as various properties have been purchased which either border the proposed Mining Lease or are consi...
	4.2 In the last couple of years the broader community has become much more aware of the likely negative impact of this  change in land use  and that this is now impacting on real estate enquiries and therefore property values of direct neighbouring pr...
	4.3 Although there has been expansion plans from local businesses (e.g. wineries, cellar doors, polo, and cafes) these are based on the attraction to the area of visitors/tourists. Those ventures have generally been operating with the expectation that...
	In summary, on examining the details of the Terramin proposal, the local community clearly understand the risks to their livelihoods through the highly probable damage to
	 the aquifer on which they depend,
	 the positive amenity, such as the quiet and calm of clean, green natural aesthetic environment,
	 minimal heavy vehicle traffic
	 and a vibrant agricultural, tourist and hospitality area.
	The importance of a community’s quality of life is now being recognised in Courts of law where in balancing both the benefits and adverse impacts of mining ventures are finding projects are not in the public interest. In a recent case in the Hunter Va...
	It’s notable that the mining company chose not to appeal!
	Many people (us included) have moved to the Hills region and Woodside in particular to raise their families in a clean, green environment that is also vibrant and growing with value-added enterprises. The adverse impacts of a gold mine are certainly n...
	The proposed mine is in the wrong place and has missed its time - it may have been appropriate in this area 60+ years ago (post WWII) or back in 1893 when a totally different economic and social environment existed.

	G.  Economic Impacts
	1. Overview
	1.1 Agriculture is a key industry in the Adelaide Hills, with fruit, livestock, vegetables, grapes (wine and table), strawberries, cheese wrights, nurseries and cut flowers the highest value commodities.
	1.2 Capitalising on the initiative, hard work and investment made by many businesses and families into food, wine, agriculture and tourism businesses in the Adelaide Hills has over time resulted in the Adelaide Hills being recognised  nationally and i...
	1.3  A mine (24 hours of noise, dust, artificial light and impact on a complex aquifer) in the middle of such a clean green location puts all this at risk, and the valuable brands developed over so many years can be irreparably damaged.
	1.4 The development of this high value wine, tourism and hospitality area is the future for these areas in the State. It generates millions in Gross State Product and employment now, and opportunity for the future for our young people for the long ter...
	1.5 Agriculture can be severely reduced due to contamination or drying up of water supplies. Sustainable activities like tourism are affected because the area is no longer attractive to tourists. The proposed mining operations will put at risk the via...

	2. Tourism
	2.1 The Adelaide Hills received 123,000 visitors to wineries in the last year. International visitors are more likely to visit a winery closer to major gateways, with Adelaide Hills being the 7th most popular wine region to visit in Australia, and mor...
	2.2 The Woodside area is an ideal for tourists and those wanting to visit wineries such Bird in Hand, Petaluma and Artwine, not only being close to Adelaide but all three wineries with a few hundred metres of each other enabling many visitors to exper...
	2.3 Consumer research shows that "South Australia leads the nation for 'good food and wine' as well as 'credible wineries and wine region' and notes that this is "critically important as research shows that these themes are the strongest driver of des...

	3. Terramin’s Economic Impact Report
	3.1 Subsequent to the Economic Impact Report relied upon by Terramin in Chapter 24, the Inverbrackie Catchment Group commissioned South Australian company Econsearch to undertake a similar study, using more up to date and reliable data. EconSearch wer...
	3.2 Unlike Terramin’s MLA Chapter 24, which makes numerous assumptions based on often out-of-date and minimal relevant and appropriate data,  Econsearch sought  extensive information on issues such as production levels, turnover, employment numbers (f...
	3.3 Furthermore Accounting firm BDO has also been engaged by Bird in Hand Winery to undertake a peer review of the economic assessment relied on by Terramin, conducted by Economic Research Consultants (ERC).60F    BDO has identified a number of concer...
	(a) Consumption-induced effects are significantly overestimated due to the assumption people will either move to the region to fill required jobs or jobs will be taken by existing residents who are currently unemployed and not spending money in the re...
	(b) Analysis undertaken by ERC uses a 2011/12 data when more recent information was available;
	(c) The accuracy of the analysis is reduced as it uses a 20 sector IO model when a standard RISE model has 78 sectors;
	(d) Grape growing and alcohol beverage employment has bene downplayed by using 2011 census data (which shows significantly less employed in the sector that 2016 Census data);
	(e) Comparison of co-existence of mining and agriculture in the hunter Valley to the Adelaide Hills is questionable as Adelaide Hills is 9% of the size of the Hunter Valley, meaning that mining and agriculture would be in much closer proximity, and th...
	(f) Land is undervalued by using Australia wide viticulture figures, which are almost 50% lower than in the Adelaide Hills;
	(g) Impact on surrounding activities are shown over one year whereas the ‘positive’ impacts of the mine are shown over its predicted life of 5 years;
	(h) The ERC report ignores issues such as long-term impact on water


	4. Royalties
	4.1 According to Terramin61F  royalties of $10.5 million and payroll tax of $2.7 million could be paid over the life of the Project to the GOSA. With the many material risks to surrounding businesses, the local community and the State this potential b...
	Conclusion
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