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Introduction 


 


Our names are Judy and Glen Kelly. 


We are Adelaide Hills Residents who both live and operate our wine business (Artwine) and Cellar 


Door at 72 Bird in Hand Road Woodside.  In addition to that we have approximately 6 Hectares of 


vines on the property as well as more than100 olive trees. 


Our property (which is in the name of Judy Kelly) is located across Bird in Hand Road from the land 


on which Terramin wants to construct the entrance to its mine, along with other infrastructure 


including  a workshop, batching plant, water treatment plant and dam and an integrated mullock 


landform for excess mullock. 


Our house, Cellar Door and part of our vineyard are all within the 400 metre ‘exclusion zone’ for the 


proposed mining project and as a result we are concerned that both our lifestyle and our livelihood will 


be adversely affected if it is to go ahead. 


We are not an internationally owned winery such as nearby Petaluma.  Even compared with Bird in 


Hand, which is privately owned, we are small, producing less than 10,000 cases of wine per year.  


Our focus is on the ‘newer varieties’ to Australia, of which we are an acknowledged leader, and which 


gives us a point of difference from our winery neighbours.  This adds to the attractiveness of the 


Pfeiffer Road/Bird in Hand precinct as a tourism region and all three wine businesses work well 


together and promote each other and the Adelaide Hills. 


In that regard, we commenced commercial wine production under our own brand in 2011.  In the eight 


years since, we have won an amazing 20 trophies at regional, national and international levels – an 


amazing result given many wineries operate for many years without winning a single trophy. Most of 


ours have been for wines made from those ‘newer varieties’; and all but one of the trophy-winning 


wines have been from grapes we have grown ourselves.  


However, all of our assets (including superannuation) are tied up in our wine industry activities, and 


everything we have lived and worked for is being put at risk if any of the assumptions or ‘modelling’ 


undertaken by Terramin proves to be wrong.  We aim to demonstrate throughout this submission that 


there have been numerous incorrect assumptions, errors, and deceitful and misleading comments (if 


not downright lies), and when it suits Terramin, omissions. 


Approval of Terramin’s Mining Application puts at risk the future of one of South Australia’s 


prime agricultural and horticultural regions as well as significant and growing Tourism 


revenue. 
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The Mining Application Process 


We would like to also comment at the outset that the Mining Application lodged by Terramin is very 


voluminous and is often phrased in very technical ways that are sometimes difficult for those outside 


the mining industry to understand.   


Terramin and its team of consultants have been working on the Mining Application for some years 


and has made the comment that they have allowed us an additional 3 week (to the 10 weeks 


proposed by the SA Department of Energy and Mining) to respond. 


Being a small family business, we do not have the time to analyse all of the submission in such a 


short period, and at the same time continue running our business.  Nor do we have the financial 


backing to engage consultants to find weaknesses in it.  Even Petaluma, a company with international 


ownership and far more access to external resources than us, has apparently found the timeframe 


unreasonably short. 


In that short timeframe we have looked at as much of the Mining Application and its supporting 


documents as possible.  If there are any errors or incorrect statements in our following submission, 


they are most likely because we have missed some information buried in the 6,000+ pages of 


documentation. 


We also mention that in some sections of this document there is a degree of repetition.  That is not 


inconsistent with the frequent repetition used in various Chapters of the Mining Application.  Where it 


occurs here it is because comments relate to more than one segment of the Application, and/or we 


wish to emphasise an issue. 


Our submission which follows outlines our concerns about the proposed mine, which is putting our 


livelihood and future, and no doubt that of many other locals, at risk.  On the other hand, the 


management and shareholders of Terramin have negligible investment in this project or commitment 


to the Adelaide Hills or South Australia.  If it fails to go ahead because the Mining Application is 


rightfully declined, or if anything goes awry, they simply move their attentions elsewhere. 


Finally, before moving on, we would like to comment on what, in our view is a very strange and biased 


process on which Mining Applications are assessed.  The first issue we have is, as mentioned above 


the short timeframe we and other concerned people have to lodge our objections compared with the 


time that the mining company has had.  More important, however, is the procedure where it is the 


mining company (which as will be demonstrated in our submission below, and those of some of our 


neighbours, does not have a great record in regards to attention to detail and thoroughness, and has 


not developed an acceptable level of trust among the local community) effectively gets the ‘last say’ 


by reviewing and commenting on all submissions.   


Surely it would be far more equitable if the appropriate Government Department(s) undertook the 


analysis based solely on Terramin’s initial Mining Application and the submissions by interested 


parties.  In that regard, given the broad reaching ramifications of this project, any decision should also 


at least have input from: 


• Treasury 


• Trade, Tourism and Transport 


• Health and Wellbeing 


• Primary Industries and Regional Development 


• Environment and Water 


• Transport, Infrastructure, Local Government and Planning. 
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General Introduction 


A Community Meeting was held at Woodside Town Hall on Monday 19 August 2019 which was 


attended by: 


- The Minister for Energy and Mining; 


- Several State Government Members of Parliament (including Member for Kavel, Dan 


Cregan);  


-  Federal Member for Mayo, Rebekha Sharkie; 


- Representatives of the Department of Energy and Mining;  


- Terramin CEO; Richard Taylor; and  


- About 300 local residents and business representatives. 


During Question Time, Paul Thompson, Senior Assessment Officer of Department of Mining was 


asked whether he was aware of any previous applications to mine in South Australia which had more 


houses and buildings within the “Exempt Land” area as was the case with the Bird in Hand Gold Mine 


application.  He responded that he was not. 


Terramin has many mining applications spread throughout the Adelaide Hills.  The Bird in Hand 


project is regarded as the most difficult to get approved as it is among prime residential and 


agricultural land as well as wineries and Cellar Doors.  If this application is approved, it will be the 


tip of the iceberg.  There is no doubt that Terramin would then be lodging applications to mine 


throughout the remainder of the Adelaide Hills.  In that regard, we note that this has already started, 


with a notice placed in The Courier of 18 September 2019 that Terramin has been granted an 


Exploration Licence in the Lobethal area. 


If this Mining Application is approved, many businesses will suffer, and many residents will lose the 


lifestyle which they moved to the Adelaide Hills for.  To paraphrase a 1960’s song, it will be “The Hills 


are Alive With The Sound of Mining” (not to mention potential damage to the underground water 


supply, dust, noise, blasting, a substantial increase in traffic, increased risk to other road users, lit up 


sites during the night and potential damage – possibly even total loss of a fabulous and growing wine 


and tourism industry). 


At the aforementioned Community Meeting, all of the attending politicians were invited to say a few 


words.  Rebekha Sharkie supported the overwhelming view of her constituents at the meeting and 


was applauded loudly when she made the comment that land can be farmed for generations but 


can only be mined once.  Rebekha has now been elected three times in what was for many years a 


‘Blue Ribbon’ Liberal seat because she listens to, and takes on, concerns of her constituents. 


During the meeting Mr Taylor indicated that mines and the wine industry could co-exist.  He gave the 


McLaren Vale Quarry as an example of the two competing industries doing so. 


What he did not mention is that the McLaren Vale Quarry operates from 6.30 am to 4.30 pm, 


Monday to Friday excluding holidays.  It blasts the rock once per week.  By comparison, 


Terramin is proposing to operate (including blasting) 24 hours a day, 7 days a week, 365 days 


a year. 


Furthermore, the three closest Cellar Doors in McLaren Vale are Mollydooker and Beach Road (both 


accessed via Seaview Road and Coriole (accessed via Chaffey’s Road).  The entrance to the Quarry 


is in Long Gully Road, McLaren Vale, and tourists do not need to use that road, or see the mining, on 


their way to nearby Cellar Doors.  Google Maps shows that from the entrance to the Quarry, it is 3.6 


km by road to Mollydooker, 2.9 km to Beach Road and 5.6 km to Coriole.  It is not a fair and 


reasonable comparison to Woodside where Bird in Hand and Petaluma share boundaries with 


Terramin, and we are 10.5 metres away across Bird in Hand Road.  Aspects of the proposed mining 


operation will be visible from all three Cellar Doors and/or when driving past which will detract from 


the visual amenities of all three businesses and hence our ability to attract visitors.  Furthermore, 


trucks will be constantly driving past the entrance to Bird in Hand Winery increasing the danger to 


tourists entering and exiting. 
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This is just one of many examples of Terramin and Mr Taylor distorting the facts and providing 


misleading, if not dishonest information, to justify the greed of Terramin and its shareholders.  


Nothing stated or written by Terramin, or its CEO, can be taken at face value.  


Invariably there are issues or facts, unfavourable to Terramin, which have 


been omitted or ignored. 


While on the subject of co-existing with wineries, we understand that Terramin has objected to the last 


two Development Applications lodged by Bird in Hand for its new office block and expanded Cellar 


Door.  Again, at the Woodside Meeting Mr Taylor indicated that they had objected because Bird in 


Hand had not consulted with them about its plans.   


We and other neighbours were not consulted in advance either.  However, we were forwarded a letter 


by the Adelaide Hills Council advising that the proposal had been lodged and inviting us to inspect it 


at the Council offices and comment if we desired.  This is standard procedure for any significant 


development and Terramin, as an adjoining property owner, would have received the same 


notification and could have visited either the Council or contacted Bird in Hand direct.  We and, I 


believe, most other neighbours, wrote to the Council supporting the development, but according to Mr 


Taylor the increased parking, and consequent dust at Bird in Hand would impact on Terramin’s 


operations.  Does he seriously expect anyone to believe that? 


Even had Bird in Hand staff wanted to make direct consultation with Terramin, it is difficult to do so 


easily when the company’s CEO is closeted in Melbourne, hundreds of kilometres from the chaos that 


a mine in Woodside will cause.  He is not the one who will be suffering from any adverse effects of the 


mine! 


Based on our experience (and more is outlined elsewhere in this submission) we are strongly of the 


view that, despite its rhetoric, Terramin has absolutely no intention of co-existing with its neighbours.  


If the Mining Application is approved, it will be up to us to do our best to co-exist with a mine next door 


rather than them cooperating with us! 


Before moving topics, there are several further issues arising from the aforementioned Community 


Meeting in Woodside which we would like to mention. 


A local, with many years’ experience in agriculture and irrigation in the region, made some comments 


about potential impacts of the mine and the Managed Aquifer Recharge proposal.  Mr Taylor was 


extremely condescending, basically suggesting that locals were not qualified hydrologists so wouldn’t 


really know anything about the aquifer.  Yet he is not a hydrologist either.  He is by training a lawyer 


(who no doubt looking after his own backside with all the disclaimers included in the Mining 


Application and supporting documents) with some business degrees.  He signed off on all 


submissions including the various water reports prepared by Consultants but he does not have formal 


qualifications in hydrology or mining.  Why is he, or for that matter, the Consultants used, any more 


knowledgeable about the local aquifer that people who have used and relied on it for many years? 


Mr Taylor was also queried on disclaimers in the various parts of the Mining Application and in 


particular, that attached to one of its Consultant’s reports.  He refused to answer! 


He was also asked about the level of Insurance that Terramin held or would hold to cover any major 


disaster, such as contamination or destruction of the aquifer, and its affect on local businesses.  


Again, he would not provide an answer to the question. 


Is this condescending and arrogant approach to the local community consistent with the 


ongoing rhetoric that comes from Terramin that it wishes to engage with, and work in harmony 


with, the local community?  Far from it!  Terramin, its management and its shareholders are 


only concerned about themselves.  The Woodside and surrounding community is only 


important in the context of generating profit for them. 
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Commitment of Local Residents and Businesses 


We, along with other nearby businesses such as Bird in Hand winery, Tolley Viticulture, Parker 


Strawberries to name a few, have invested heavily in this region.  Likewise, many local residents have 


chosen to live here because if the lifestyle it provides compared with living in Adelaide. 


In choosing to live and invest here, undoubtedly most of us have borrowed to fund our home or our 


business.  We are here for the long term during which time we are committed to growing the Adelaide 


Hills region, not just for a few years and then move our assets on to the next project and leave our 


workforce searching for new employment. 


We and our fellow residents are putting all of our assets and future on the line here.  We are all 


required to provided mortgages and guarantees to our banks and, should there be any adverse 


effects of the mine, we all stand the possibility of substantial financial loss.   


Angas Campbell, Principal of Ray White Woodside, has indicated that development of the Bird in 


Hand mine will negatively impact on values of local businesses and properties.  In his words: 


“The implementation of this one business will have a significantly negative affect on all 


stakeholders within the region.  The long, medium and short term benefits of a mine in Woodside 


do not outweigh the current and future operations and values of the region.” 


Furthermore, he comments that he is already noticing a reluctance to buy in the local area and that he 


has already lost several sales because buyers were concerned about living near a mine or a mining 


town. 


A copy of his letter is included below as Appendix 4. 


If house prices fall, what happens to those who are highly geared and their borrowings, all of a 


sudden, exceed the banks’ preferred lending ratios?  In all likelihood, their bank will force them to sell, 


often at a loss.   


What is their recourse to Terramin and/or the State Government in these circumstances?  This is a 


very important issue which must be addressed as part of assessing this Mining Application. 
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Modelling and Desk Research 


Many of the Chapters in the Mining Application indicate that Terramin has undertaken extensive 


modelling, in some cases supported by ‘peer reviews’ and ‘desk research’, in developing its proposal. 


Looking firstly at Desk Research which is another name for secondary research. Broadly speaking, 


there are two types of research activity: primary research (where you go out and discover information 


yourself); and secondary research (where you review what other people have done).  So, Desk 


Research is not about collecting data. Rather, it is about researching what others (usually academics 


rather than those working in a particular business or industry) have already researched in order to 


gain a broad understanding of a particular topic.  It should not be used as a basis for decision making!  


Modelling is an inexact science.  We (Glen in particular, who before deciding to invest in his own 


business, was a Senior Executive of Commonwealth Bank) has extensive experience in ‘modelling’ 


and, in particular, both preparing and analysing cash flow projections. 


In preparing such a cash flow model, one starts with the ‘known facts’ and builds those into the 


numerical projections.  Then it becomes necessary to make assumptions about factors which are less 


certain, and having done that, build further appropriate numbers into the ‘model’. 


As an example of the difficulties of modelling, in September 2018 we prepared such a cash flow 


model for our bank covering 9 months to the end of June 2019.  As it transpired, the numbers, which 


we thought were quite conservative at the time of preparation, were about 25% below our predictions.  


Interestingly the reason for that was not necessarily the assumptions regarding uncertain income 


levels but what we considered to be the ‘known’ facts.  We had agreement from a third party to buy a 


certain amount of wine, which in a normal year we could have supplied; but the 2019 vintage in the 


Adelaide Hills was, on average, only about 55% of the previous year, well below even an ‘average’ 


year.  Hence, we did not have the stock available to allow us to deliver on our agreement, and what 


we expected to be a certain income level could not be achieved. 


So, the point is that all modelling – be it financial or in relation to water or other issues associated 


with the proposed mine – can be flawed and in all probability will be flawed in one way or 


another.  It is difficult to model accurately over a period of a few months.  As the time period 


increases – and we are looking at a 5 year period for the proposed mine - the reliability of any model 


is likely to decrease. 


To put this another way, if one is trying to convince someone else to do something – in our case 


above, provide finance, and in this instance, obtain approval for mining to go ahead, one is not going 


to include a ‘model’ that does not support the proposal.  If necessary, assumptions will be 


changed so that the results portray the right result. 


It is demonstrated later in this submission that models used by Terramin and its consultants are 


deficient in a number of areas, and ‘peer reviews’ of that modelling have not been undertaken to an 


acceptable standard. 


Furthermore, based on our experience of owning one of South Australia’s  major market research  


business for over 15 years, we would also like to comment that any research undertaken is usually 


guided by the ‘brief’ from the client, as it is not uncommon for clients have an ‘outcome’ which they 


are seeking.  In other words, the research is used to justify the desired result.  Nowhere in the 


numerous documents which form part of the Mining Application have we been able to find any 


evidence of instructions which Terramin gave to its consultants, which suggests to us that Terramin 


worked with companies willing to provide the results they were after. 
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Impact of Terramin’s Proposals 


Throughout various chapters of the Mining Application, Terramin has generally used a rating scale as 


to the impact of various activities.  Terms commonly used are: 


• Negligible; 


• Very low;  


• Low; 


• Moderate; and 


• Uncertain. 


No definition appears to have been given as to what each of these terms mean.  However, it is 


obviously in Terramin’s interest to portray any potential risk or damage to neighbours as little as 


possible.  It is not surprising therefore that there are no ‘High’ or ‘Very High’ ratings as they would not 


assist the cause of getting the mine approved.  Perhaps the occasional use of ‘Uncertain’ in the 


documents is really a euphemism for there being relatively high risk associated with an 


activity. 


There is no doubt either that the ratings are from Terramin’s perspective, not from those likely to be 


affected.  The issue of potential damage to grape crops caused by an increased bird population, for 


instance, is not even deigned a rating, being dismissed by Terramin with the comment: 


“In the event that the species incidence increased, there are a range of control options including 


barrier netting”. 


In our case, barrier netting of our vineyard would increase our operating cost by about $12,000 per 


year.  In addition to that would be a capital cost of the nets of approximately $30,000, as well as an 


unknown annual cost of any repairs (as the nets regularly get torn in the installation and/or removal 


process and by larger birds).  Furthermore, as nets usually last a maximum of eight years, and birds 


are not going to go away once the mine is closed, we potentially have a substantial capital cost every 


eight years, even after mine closure. 


So, from our perspective, having to use barrier netting would have a major impact on our profitability. 


A further issue here is that each risk (and associated cost) is treated by Terramin in the 


numerous Mining Application documents as ‘stand-alone’.  If we are impacted by numerous 


events (which are mentioned in the next section) any overall effect is likely to be cumulative, if 


not exponential, in terms of increasing the costs or reducing the income and viability of our 


business.  This has not been addressed by Terramin. 
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Insurance Cover to be Held By Terramin 


As mentioned earlier, CEO Richard Taylor refused to be drawn at the Woodside Community Meeting 


on the level of insurance Terramin currently holds, or proposes to have should the Mining Application 


be approved. 


Despite Terramin insisting that there is negligible risk associated with this venture, documents 


included in this submission and in others (in particular those of Bird in Hand and Petaluma wineries – 


some of which we have seen, and we support the views included in those submissions) suggest that 


is not necessarily the case. 


As a minimum our businesses are likely to be damaged/affected by: 


• Increased (and constant) noise levels’ 


• Increased dust and fume levels; 


• Increased traffic and danger on our roads; 


• Increased Council Rates and State taxes to maintain our roads; 


• Loss of visual amenity due to the changing landscape of the Goldwyn site and nuisance of 


constant lighting throughout every night; 


• Loss of grape crop/income due to tree planting providing sanctuary for additional birds (or as 


outlined above, significant additional expense); 


• Increased fire risk; 


• Reduced property values; 


• Reduced wine sales as potential tourists will find other wineries/regions to visit; and 


• Some damage to the underground water supply. 


In the extreme case: 


• Surface water runoff which flows into the Inverbrackie Creek could, if contaminated, damage 


the water supply of Adelaide, Capital City of the driest state of the driest continent in the 


world;   


• Our aquifer could be destroyed resulting in failure of the many businesses in the region which 


rely on it; 


• Loss of the reputation of the Adelaide Hills as a ‘clean and green’ agricultural region thereby 


affecting all agriculture and horticultural products coming from the region; 


• Loss of the strong and growing tourism sector which the Adelaide Hills has developed; and 


• Loss of numerous jobs. 


All of this for the sake of generating short term benefit to some ‘cash and grab’ miners and investors 


most of whom have no interest in South Australia. 


If approval is given to this project, it is imperative that Terramin has adequate insurance and 


resources to cover both the worst case scenario, but, even if that does not happen, to properly 


remediate the site after mining has been completed. 


We have no idea how much that needs to be.  It needs far greater expertise than we have to 


determine a figure, but we envisage that given the potential loss to the region, and also ongoing 


reputation of SA as a place to source food and wine, or a place to visit, it needs to be in the Billions of 


dollars. 


We also note that Terramin undertook to provide a review of insurance requirements to the WCCC.  It 


seems that, like so many other promises, it was not honoured. 
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Ownership of Terramin 


From the information publicly available it is difficult to obtain a good understanding of Terramin’s 


shareholding/ownership. 


The company claims to be largely Australian owned, but that can no doubt be asserted as it is listed 


on the Australian Stock Exchange.   


Based on details of Directors in Chapter 1 of the Mining Application and the history/affiliations of some 


directors; as well as a perusal of the list of larger shareholdings it would appear that the company has 


strong connections to Asia.  We would therefore question the proportion of income generated by the 


proposed mine is likely to remain in Australia, let alone South Australia. 
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Remuneration of CEO, Richard Taylor 


Attached as Appendix 5 is the announcement to the Australian Stock Exchange on 3 May 2018 of Mr 


Taylor’s appointment as the new CEO of Terramin.  It indicates that: 


• His base salary is $ 325,000 per year; 


• He is entitled to short term incentives of up to 50% of base salary subject to achieving Key 


Performance Indicators (KPI’s) to be identified by the Board.  The Stock Exchange 


announcement does not indicate what the KPI’s are, but it seems reasonable to assume that 


they would include either lodgement of the Mining Application and/or approval of the Mining 


Application; 


• The package includes options on 10 million ordinary shares on Terramin, subject to him 


remaining with the company. 


And all of this for not putting any of his own assets at risk or accepting any responsibility for errors or 


omissions in the various documents. Yet he expects we neighbouring residents to suffer if anything 


proves wrong.  Is that equitable? 


There is little wonder that he is willing to sign off on inadequate Consultants’ reports (with disclaimers 


of course) and give examples about issues such as co-existence which omit any facts that are likely 


to damage Terramin’s credentials. 


If he has confidence in the reports, he should also be required to also pledge personal assets, like we 


all do, to support the Mining Application.  With projects as risky as this, shareholders 


and senior executives should not be allowed the protection of “hiding behind 


the Corporate Veil” to the detriment of others whom they may damage. 
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General Opposition to the Proposed Mine 


In case the Minister for Mining and Energy and representatives from his Department (and for that 


matter, Terramin) did not notice this in the recent Community Meeting in Woodside, there is a very 


high level of opposition to the Bird in Hand Gold Mine. 


• Federal Member for Mayo has publicly expressed opposition to this mine; 


• State Member for Kavel, Dan Cregan, has publicly expressed opposition to this mine; 


• Senator Sarah Hanson Young has publicly expressed opposition to this mine; 


• A number of members of the South Australian Liberal Party are on record as opposing mining 


in prime agricultural land; 


• Bird in Hand Wines is opposed to this mine; 


• Petaluma Wines is opposed to this mine; 


• Simon Tolley Wines is opposed to this mine; 


• Lobethal Road Wines is opposed to this mine; 


• Artwine is (obviously) opposed to this mine; 


• Adelaide Hills Wine Region is opposed to this mine; 


• South Australian Wine Industry Association is opposed to this mine; 


• A.F. Parker Strawberries is opposed to this mine; 


• Green Valley Strawberries is opposed to this mine; 


• The Chair of Adelaide Hills Tourism is opposed to this mine; 


• Adelaide Polo Club is opposed to this mine; 


• Many other local landowners are opposed to this mine; 


• The owners of 86 Bird in Hand Road (Davis and Tyler) are opposed to this mine 


• Numerous customers at our cellar door have signed a petition in opposition to this mine.  


When combined with those who have signed an on-line petition are added, there are over 


10,000 registered opponents. 


No doubt there are also many others. 


Local member for Kavel, Dan Cregan, has listened to his constituents and has potentially jeopardised 


his political career in being vocal in his view against the mine.   


The opposition of all of these people and organisations is not against mining as such.  It is because of 


the location of this mine in a prime rural and residential area, and its ability to damage the fractured 


rock aquifer system and, as a result, the thriving agriculture, horticulture and tourism industries. 


So, on that basis why can’t: 


• The Department of Energy and Mining (along with the Minister) get the message that so many 


people are concerned about the negative impacts of this proposal and ‘knock it on the head’ 


once and for all; and 


• Terramin get the message that they are not welcome in this beautiful agricultural and 


residential area which, without the possibility of damage from mining and us of/reinjecting into 


the aquifer, will provide so much value to South Australia for many decades to come? 
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Chapter 1: Introduction 


We note that at the beginning of Section 1 of this document, a statement is made: 


“Terramin Exploration Pty Ltd is a wholly owned subsidiary of Terramin Australia Limited.  All 


references to Terramin in this document may be taken to refer to either Terramin Exploration Pty 


Ltd as well as Terramin Australia.” 


The document outlines in Section 1.1 that: 


“Terramin Australia Limited, the parent company of Terramin Exploration Pty Ltd owns and 


operated AZM (Angas Zinc Mine).  ……. Terramin holds a number of highly prospective mineral 


deposits and exploration tenements across South Australia and Northern Africa……..Projects 


include the flagship Tala Hazma Zink Project, located in Algeria.” 


Prior to becoming involved in the wine industry Glen Kelly held a number of Executive and Senior 


Executive positions in the banking sector, particularly in the area of commercial finance.  In his 


experience, one of the main reasons for having a number of corporate entities in a group (particularly 


if any operated in a high risk area) was to ensure that if one company experienced any form of 


financial difficulties or law suit, creditors and litigants only had access to assets of the failed company 


– which by that stage had generally all been dispersed. 


Should the Government decide to grant this Mining Application, we suggest that ALL entities in the 


group must be required to cross-guarantee each other so that in the event of disaster, or mine 


closure, all group assets including international assets, are available as compensation, not just those 


of the operating company.  Certainly, Terramin Australia Limited must be a guarantor of its 


subsidiary, but ideally the major shareholder Asipac Capital Pty Ltd should be required to support the 


project with a guarantee from a reputable Australian bank, for a substantial amount.  


If the Angus Zinc Mine is run through a separate entity (which is not entirely clear from this Mining 


Proposal), it should also be required to pledge its assets to support this high risk venture. 


Furthermore, Terramin regularly publicises its investment in an Algerian Zinc Mine.  Tangible support 


in the way of a reputable bank guarantee which puts at risk the assets of that company is highly 


desirable.  If that is not possible due to say minority shareholders, some way needs to be determined 


to ensure that the Algerian investment by Terramin is available as support for the Bird in Hand Gold 


Project for the benefit of both local individuals and businesses and the South Australian Government. 


This is particularly important.  In Terramin Australia Limited’s 2019 Interim Financial for the six 
month period ended 30 June 2019 (which had been independently reviewed by Grant Thornton) it 
was indicated that: 


• the current liabilities of the Terramin Group exceeded its assets by $23.6 million;  


• additional debt or equity will be required within 12 months in order for Terramin Group to 
continue as a going concern; 


• Grant Thornton states in independent review, “that a material uncertainty exists that may cast 
significant doubt on the [Terramin Group’s] ability to continue as a going concern”; and  


• Terramin Group does not have a Deed of Cross Guarantee in place. If Terramin Exploration is 
unable to discharge any of its liabilities, there may be no ability for those liabilities to be 
recovered from any other entities within the Terramin Group. 


 


Essentially Terramin is reliant on Asipac for funding, but at present Asipac is not obliged to 


fund Terramin if anything goes wrong.  It will simply walk away! 


We as South Australian residents and taxpayers do not want a reoccurrence of the situation with the 


iron sulphite mine at nearby Brukunka which was closed with the operator being unable to pay for 


remediation.  We understand that the South Australian Government – and hence we as taxpayers - 


are still paying out about $1m a year for rehabilitation and revegetation since the mine was closed in 


1980, almost 40 years ago. 
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The land around the proposed Bird in Hand Gold Mine is much more densely populated that that 


around Brukunga, and also is much more important to both the wine industry and Adelaide Hills 


Tourism.  If Terramin is to proceed with mining which has the potential to have major adverse impacts 


on the region, we believe the Government needs to not only have guarantees from all entities in the 


group, but also hold a significant bond to cover any potential disasters.  Something in the order of 


some hundreds of millions of dollars, if not Billions of dollars, would not be unreasonable.  If Terramin 


and its Chief Executive believe that there is no or minimal risk associated with this development, they 


should be prepared to lodge such a bond, to be released once both mining and 


rehabilitation/revegetation is complete. 


Each Chapter of the Mining Application begins with the following (or similar) disclaimer: 


A declaration has been made on behalf of Terramin Exploration Pty Ltd and Terramin Australia 


Limited by its Chief Executive Officer that he has taken reasonable steps to review the information 


contained in this document and to ensure its accuracy as at 31 May 2019.  Subject to that 


declaration: 


(a) In writing this document, Terramin Exploration Pty Ltd (TEPL) and Terramin Australia Limited 


(TAL) have relied on information provided by specialist consultants, government agencies and 


other third parties.  TEPL and TAL have reviewed all information to the best of their ability but 


do not take responsibility for its accuracy or completeness; and 


(b) This document has been prepared for information purposes only and, to the full extent 


permitted by law, TEPL and TAL, in respect of all persons other than the relevant government 


departments, makes no representation and gives no warranty or undertaking, expressed or 


implied, in respect to the information contained herein, and does not accept responsibility and 


is not liable for any loss or liability whatsoever arising as a result of any person acting or 


refraining from acting on any information contained within it.” 


In other words: “We have made an effort, but if anything goes wrong, 


don’t look to us to fix it or compensate anyone”. 


That situation cannot be allowed to exist! 


As we aim to demonstrate below, and as also demonstrated in a report of the Managed Aquifer 


Recharge Review, commissioned by the Inverbrackie Creed Catchment Group and performed by 


Wallbridge Gilbert Aztec, there are many inaccuracies, omissions and errors in Terramin’s Mining 


Application. 


We are strongly of the view that there are compelling reasons for it to be declined outright, thereby 


allowing those of us who are potentially affected, to get on with our lives and return to running our 


businesses and contributing to the State economy rather than being sidelined by this distraction which 


has wasted countless hours of valuable time over recent years. 


However, should the Department of Energy and Mining be willing to take the high risk of approving 


this project, the numerous disclaimers only serve to highlight the necessity of ensuring adequate 


support is in place to compensate property owners and businesses for any disaster and also ensure 


that the State Government and hence all residents of South Australia are not burdened with 


rehabilitation and clean-up costs, let alone claims for compensation from individuals and businesses 


which have suffered loss.  


Moving on, we also note that Section 1.1 indicates that “Terramin has a highly capable team to 


take projects from exploration through feasibility to production.”  Perusal of the Terramin 


website lists only 2 members of staff, CEO Richard Taylor and Chief Financial Officer/Company 


Secretary Simon Iacopetta.  The company has a history of staff turnover, with Environmental Officer 


Matt Daniel being the only staff member who has been consistently employed by the company over 


the last 3 to 4 years (although we heard recently that he is now engaged as a consultant rather than 


staff member).  We believe that a number have left or let go in recent months as the Mining 







15 | P a g e  
 


Application neared completion, and we would query whether Terramin really has a competent and 


qualified team to run this project, if approved, or whether it needs to go into a significant recruitment 


drive. 


 


We also note that the Executive Declaration (Page 1.5) states “Terramin is committed to working with 


communities to maximise the benefits and minimize the impact resulting from our activities”.  Then 


Section 1.9 states “The proposed level of impact (environmental outcomes) are acceptable given the 


economic and social benefits.  Both statements indicate that there is certainly some risk associated 


with the proposed mine.  What Terramin, we or the Government don’t really know is how great is that 


risk.  Naturally, in applying for a Mining Licence, Terramin will downplay any risks.  Terramin’s only 


concern is for its shareholders, a very small percentage of which live in South Australia.  From our 


dealings with the company’s staff, they have NO regard for the opinions of local residents or the 


impact which the mine would have on them. 


 


In that regard, we note that Section 1.7 Terramin claims to adhere to the principle of “Ensuring 


employees and agents of the company engage with stakeholders in a way which fosters mutual 


respect and trust between the company and the local communities in line with leading industry 


practice”.  That certainly has not been our experience.  As a neighbour who deferred signing a Waiver 


in relation to preliminary drilling within 400 metres of our house and Cellar Door (as, in terms of 


Department of State Development guidelines, we were awaiting input from our bank which holds a 


mortgage over the property), we felt bullied, intimidated and at stages even wondered whether we 


were going to be physically threatened.  In that regard, we have included as Appendix 1, a copy of a 


statement we lodged with Justice Jack Costello of the Environmental Court.  Paragraphs 10 to 19 are 


relevant in terms of the approach taken by Terramin towards people who oppose their approach. 


 


However, for ease of reading Paragraphs 7 to 19 also follow below. 


 
7. Also on 7 September, we wrote to Matt Daniel advising that we had approached Westpac, and 


that we would get back to him as soon as we had received a response.  That letter is exhibit 


MD10 in Matt Daniel’s affidavit. 


8. At this stage we have not had any response from Westpac.  Referral to their solicitors may 


take some time and it probably isn’t high on their priority list, as reviewing the documents is a 


cost rather than an income earning activity for them. 


9. The next day, Matt emailed us and said “Although I don’t believe the bank needs to be 


involved in this matter as no work is going to happen on Ms Kelly’s land over which the 


bank holds an interest, we would of course be happy to provide any necessary 


information to your relationship manager.  Would you please let me have the contact 


details of your relationship manager so that I can forward the background information 


to him or her?”  That email is exhibit MD11. 


10. At that stage Matt was also stepping up the pressure with telephone calls, emails and calling 


into our Cellar Door with no appointment (although we acknowledge that it is a ‘public place’).  


11. We were certainly starting to feel pressured.  Hence Glen emailed Matt on 12 September 


saying that it would be inappropriate to pass on details of our Relationship Manager and have 


him harassed as well.  Glen’s words (and these are recorded in exhibit MD12) were that we 


were at the point of being bullied and harassed by Matt. This is something, which we both felt.  


12. Along similar lines we attended the public presentation put on by Terramin at the Woodside 


Institute last Thursday 22 September.  After the presentation, the community was invited to 


ask questions.  We were sitting near the front and I put up my hand to ask a question.  I 


estimate that I had my hand up constantly for close to an hour, but Matt refused to look at me 







16 | P a g e  
 


or acknowledge my question.  In the end I simply got to my feet and asked it anyway and 


received some cheering from the community as all had noticed that I was consistently being 


ignored! 


13. The Summons to appear in this Court was delivered to our Cellar Door to a staff member on 


the morning of Friday 23 September.  I was out at the time and had a business commitment in 


Clare at 3 pm so had no time to attempt to seek any legal input before I left that day. I did 


however contact the court and Botten Levinson Lawyers. 


14. I asked whether it would be possible to have the matter deferred by a week or so, as I was 


scheduled to be in Sydney on wine business for the next few days. 


15. We run two businesses, and often have commitments well in advance, so being given less 


than 2 full business days’ notice to attend today’s session was in my view totally unreasonable 


and again to me a further form of the bullying we are experiencing. 


16. I contacted the Court to seek a deferral and was informed that it could only be deferred on the 


written agreement of all parties. 


17. Hence yesterday morning I made attempts to phone Mr Levinson and ultimately sent him an 


email as my calls were not initially returned. 


18. He ultimately responded that his client, Terramin, would not agree to any deferment. 


19. I again see this as a continuation of the bullying, harassing and heavy-handed approach taken 


by Terramin and in particular, Matt Daniel.  I actually feel threatened and want this to be on 


public record that if anything untoward happens to me my family, home or business I will hold 


Terramin as first suspects.” 


In addition to this, we (Judy) were ‘stalked’ by Matt Daniel who specifically sought out her social 


media posts and articles in newspapers.  These were included in several Affidavits lodged in the 


Environment Court by lawyers, Bottin Levinson, and are included in Appendix 2. 


The approach by Terramin and its legal team is in no way consistent with its claims of 


coexisting with and cooperating with its neighbours. 


We are probably about to go through this all again, as we recently received in the mail another Waiver 


to sign.  Like other neighbours we are in the process of obtaining legal input but, contrary to 


statements made by Terramin about being confident of obtaining approvals, we and others do not 


wish to sign the Waiver.  Further comment is made on that issue later in this submission. 


 


Along similar lines, Terramin commissioned CSIRO to undertake a longitudinal study of issues 


relating to the proposed mine and attitudes towards Terramin. The company’s website alludes to that 


www. https://www.terramin.com.au/community/bird-hand-community/csiro/.  However, if one 


attempts to look at the survey results, they receive the message “The final survey is now 


complete.  No access provided to details”.  Perhaps that isn’t surprising!  A constant message coming 


through, wave after wave of the survey, was that locals did not trust Terramin.  Furthermore, any 


small proportion that did trust them was not increasing.  So much for fostering mutual respect and 


trust!!!!! 


 


Finally, Section 1.4 (Overview of the BIHGM) indicates that the project will involve a 5 year ‘life of 


mine’ including 12 months of site infrastructure development based on known resources.  The latest 


Waiver request received in the last few weeks, is asking us to waive all rights for 21 years.  There is 


simply no consistency or honesty in the information which Terramin is conveying to affected 


parties. 


 


 



https://www.terramin.com.au/community/bird-hand-community/csiro/
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Chapter 2: Description of Existing Environment 


 


In Section 2.1.3 the Mining Application mentions that the proposed mine site is located within the 


Adelaide Hills Council area and is zoned “Watershed (Primary Production)”.  The zone’s objectives 


and principles of development control aim to prevent any development that may lead to a 


deterioration in the quality of surface or underground water and also maintain the land for primary 


production. 


The Adelaide Hills Council has restricted us to a maximum capacity of 50 persons at our Cellar Door 


as we are not connected to a sewer.  All waste water is pumped through two specially designed and 


approved ‘Ri-treat’ units to purify it before it is ultimately spread via a sprinkler system over hundreds 


of square metres of our garden.  However, the Council’s concern is that if the amount of recycled 


liquid were to be increased, it could potentially contaminate water run-off into the Onkaparinga 


catchment area. 


Surely any runoff from the proposed mining site has the potential to contaminate the Adelaide water 


even more as gold is considered one of the most toxic forms of mining.  Furthermore, Terramin would 


also require a system to manage the effluent from their workforce which allegedly would exceed 90 


for over 3 years. 


We would also like to refer to the fact that the “Watershed (Primary Production)” status of the 


area has the principle of maintaining the land for primary production.   


 


The Australian Taxation Office defines a primary producer is an individual, partnership, trust or 


company operating a primary production business if they undertake: 


• plant or animal cultivation (or both) 


• fishing or pearling (or both) 


• tree farming or felling (or both). 


Mining does not fall under that definition so is effectively outside activities allowed in the area.  Yet the 


local Council does not seem to be permitted to have any input into this proposed activity. 


 


In Section 2.1.4 Terramin has attempted to compare the contribution of the wine industry with that of 


the mining industry to the economy of South Australia and aimed to imply that mining is a much more 


valuable to the economy.  It has overlooked (or more likely chosen not to mention in its desire to 


distort the real situation) however, that most of the mining revenue is derived from enormous mines 


located in what are essentially unpopulated areas of the state which are generally unsuitable for 


agriculture. 


 


If this (and as a consequence of any approval, other Mining Leases that Terramin will seek approval 


for) receive the green light, they will still not make an enormous contribution to the State economy, yet 


they risk doing untold damage to prime rural and residential land. 


 



https://www.ato.gov.au/business/primary-producers/primary-production-activities/#Plantandanimalcultivation

https://www.ato.gov.au/business/primary-producers/primary-production-activities/#Fishingandpearling

https://www.ato.gov.au/business/primary-producers/primary-production-activities/#Treefarmingandfelling
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As stated by Federal MP for Mayo, Rebekha Sharkie (and mentioned earlier) land can be farmed for 


generations but mined only once. 


 


Section 2.2.3 discusses the contribution of Tourism to the Adelaide Hills region.  Terramin mentions 


that visitors contribute an estimated $110m per annum in direct tourism spend (2015 data).  If they 


had taken the effort to firstly include accurate data, then search for more recent information, they 


would have learnt that SA Tourism figures suggest that visitors contributed $117m in the year to 


December 2013 and that had grown to $172 m in the year to December 2018. 


 


At this stage about 95% of tourism to the region is intra and interstate, with only about 5% of visitors 


being international.  The Adelaide Hills Wine Region is aiming, with the assistance of several grants 


received from Wine Australia, to make the region more appealing to an international market. 


  
Furthermore, in August 2019, the South Australian Tourism Commission  launched the South 


Australian Visitor Economy Sector Plan 2030. This plan sets a bold ambition to grow our State’s 


visitor economy to $12.8 billion by 2030 and generate an additional 16,000 jobs, many of which will be 


in the Adelaide Hills region, one of the fastest growing tourism destinations in Australia.  The 


jobs created for locals, particularly the young, and the funds consequently retained and spent in the 


local economy (as opposed to being distributed to interstate and international shareholders) will have 


a far more beneficial and long-lasting impact on our State that a short-term gold mine. 


Section 2.3.2 indicates that Terramin is confident of its ability to obtain agreements with the vast 


majority of landholders whose properties have the potential to require negotiation and registration of a 


waiver or exemption.  We have made further comment under Chapter 21.  However, based on our 


discussions with others in the Exempt area, we suggest that this comment is just the beginning of 


misleading and deceptive statements made throughout the Mining Application with the aim of 


portraying to The Department of Mines that it is doing the right thing and has support for the project 


from the local community.   


We know many but not all of the persons listed in the Appendix of Exempt Land holdings and while 


some may be willing to sign an exemption, the statement “Terramin has been able to obtain 


agreements through exploration, and are confident in their ability to obtain agreements with the 


vast majority of landholder whose properties have the potential to require the negotiation and 


registration of a waiver of exemption” is simply not true. 


In our view Terramin has severely underestimated the level of community opposition to this project 


and the majority of owners of exempt land will not willingly sign a waiver. 


Section 2.3.4 discusses Nairne Road which would form a component of the route which Terramin’s 


trucks would use when carting ore to Strathalbyn.  It indicates the road is under the care of the 


Department of Planning Transport and Infrastructure (DPTI).  There is no specific mention that the 


intersection of Nairne Road and the Old Princes Highway in Nairne is always a problem for traffic, 


particularly in peak morning and afternoon periods, and would need a major upgrade to cater for the 


additional truck traffic. 


Has DPTI budgeted for such an upgrade (and any other of its roads which may be affected), and if so, 


how does the cost compare with any royalties that the State Government would receive from this 


project?? 


Likewise, there is a particularly dangerous spots on Pfeiffer Road Woodside between the corner of 


Drummond Road and Nairne Road, caused due to lack of visibility over a small hill.  We have almost 


been hit on several occasions by cars travelling too fast and too close to the median strip.  We 


understand that Pfeiffer Road is under the care of Adelaide Hills Council and are of the view that it too 


would require some upgrade should the mine proceed.  Has the Council been given the opportunity to 


provide input into this issue and budgeted for it? 



https://tourism.sa.gov.au/~/media/corp/files/documents/strategy%20and%20insights/tourism%202030/satc_tourism%20plan%202030_final_aug2019.ashx?la=en

https://tourism.sa.gov.au/~/media/corp/files/documents/strategy%20and%20insights/tourism%202030/satc_tourism%20plan%202030_final_aug2019.ashx?la=en
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Similarly, has the Alexandrina Council been given the opportunity to comment on the suitability of its 


roads for the proposed additional traffic? 
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Chapter 5: Stakeholder Consultation 


We find it intriguing that Section 5.6.2 (Concerns Raised) lists concerns about the mine being 


‘primarily about the potential economic impacts (almost entirely over water, 30%) and the consequent 


economic impact on near business of the mine construction and operation’.  Basically, this section, 


which comprises only 4 paragraphs, significantly downplays concerns among the local community. 


We have not been part of the Woodside Community Consultative Committee (WCCC) as we had 


been taken to the Environmental Court by Terramin for deferring the signing of a Waiver in relation to 


the company’s exploratory drilling.  In terms of clauses included in the Department of State 


Development’s documents which suggested that any bank holding a mortgage may have views on 


this issue, we had asked our Relationship Manager (on a number of occasions) for a response as to 


their attitude before we signed the Waiver.  However, Terramin was not prepared to wait and 


commenced legal proceedings through their solicitors, Bottin Levinson.   


However, we did attend several meetings as an observer and understand that the vast majority of 


members of the WCCC had many issues with the proposed mining operations, and that the minutes 


often reflected what Terramin wished to do, rather than the preferences of the community.  However, 


in all fairness, we will leave it to WCCC members to express their concerns in their submissions. 


However, before moving from the subject of the WCCC, we note that Section 5.4.3.2 says that ‘The 


WCCC have met at regular intervals (roughly monthly) and will continue to meet throughout the 


project development, construction, operation and closure phases.  It is our understanding that, having 


lodged the Mining Application, Terramin has now closed down the WCCC. 


We note that Table 5.1 includes a list of Stakeholder groupings.  We fit into three of the first 4 


groupings, namely: 


• Immediate landowners; 


• Local communities 


• Catchment groundwater users 


Most, if not all members of these groups have serious concerns about the impact of a mine on our 


water supply and the region generally. 


Another group is “Elected Members”.  The Federal Member for Mayo, the State Member for Kavel, 


and State Greens Senator, Sarah Hanson-Young have all listened to their constituents and have 


publicly expressed opposition to the mine on numerous grounds.  Yet to read Terramin’s document, 


one could be forgiven for believing that there is major support for it.  THERE IS NOT.   It was obvious 


from the Woodside meeting of 19 August 2019 that the vast majority (if not all) in attendance were 


opposed to the proposed mine 


While discussing this Chapter, we would like to also comment on the market research of local 


residents undertaken by CSIRO.  No doubt Terramin’s aim in commissioning CSIRO to undertake this 


work was to promote itself in a good light and show how well it was going in convincing locals of the 


benefits of the mine. 


Most people assessing the Mining Application would not have waded through the truckload of 


documents nearly far enough to get to the point of reading the research results.  Respondents were 


asked to rate their level of agreement or disagreement with a series of statements.  A number of 


interesting and relevant points/ratings are summarised below: 


• Section 5.2.3: The mine will support increased tourism in my area (e.g. geotourism): Mean of 


3.61, compared to a scale midpoint of 4.  In other words, most disagreed that the mine would 


increase tourism; 


• Section 5.2.4: The trucks used by the mine will negatively impact on the quality of roads in my 


area: Mean of 5.26 (potential maximum of 7) compared to a midpoint of 4.  In other words, 


respondents were strongly of the opinion that roads would be adversely affected. 
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• Section 5.2.4: The trucks used by the mine will negatively impact the safety of roads in my 


area: Mean of 4.94 (potential maximum of 7) compared to a midpoint of 4.  In other words, 


respondents were again quite strongly of the opinion that road safety would be adversely 


affected. 


CSIRO states in Section 7.1 of the report: 


“Terramin was viewed as moderately unresponsive to community concerns and issues, 


with average responses being below the mid-point of the scale”. 


In particular, in Table 25: 


• Terramin listens to and respects my opinions with regard to community issues: Mean of 2.64 


against, in this case, a scale midpoint of 3, meaning that Terramin was not seen as 


listening to and respecting the community; and 


• Terramin is prepared to change its practices in response to community sentiment: Mean of 


2.65 against, in this case, a scale midpoint of 3, meaning that Terramin was not prepared to 


change its practices in response to community concerns. 


We expect that submissions by members of the WCCC will reflect that the WCCC meetings were 


generally populated with Terramin presentations and contained 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 Adelaide Hills community.  The presenters had their 


scripts and did not like to be challenged on their numeric water modelling, their Bird in Hand Gold 


Mine business model, their business and financial capability and their many assumptions. 


Many requests from the WCCC for information from Terramin were apparently ignored, for example: 


• Requests for Terms of Reference for the Australian Groundwater Technologies appointment 


were not forthcoming even though there were a number of requests over 2 ½ years.  (Refer 


also to our comment above under the heading “Modelling and Desk Research’ that briefing of 


a Consultant can significantly affect the outcome, with it usually ending up supporting the 


‘desired result’).  It is likely that providing such a document to the WCCC would have proved 


that Terramin had instructed AGT about its desired outcome. 


• Requests for examples of other mines utilizing Managed Aquifer Recharge and grouting in a 


Fractured Rock Aquifer were not met, nor were requests for peer reviews on grout usage in 


the Bird in Hand mine; 


• Terramin made a commitment at the WCCC meeting of 6 May 2018 to have an insurance 


expert clarify risk, outline the various types of insurance that could be put in place and how 


risk could be mitigated through insurance.  No information was ever received on this 


extremely important issue; 


• Terramin did not respond to a request for explanation and details relating to proposed inflows 


to bores as a result of the MAR process; 


• Terramin advised the WCCC 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 Mining Application states that it has acquired sufficient water 


allocations from existing holders and consequently does not require Section 128 


authorisation.  Terramin was evasive and kept WCCC members in the dark about what it was 


doing; 


• Terramin did not have an independent expert explain practicalities concerning Managed 


Aquifer Recharge to stakeholders as requested. 


There is no doubt in our minds that Terramin did not provide these promised items because they 


could not do so without jeopardising their case, so they simply chose to ignore the requests, hoping 


they would be forgotten. 


Any suggestion that there is no risk in this project is false.  Any suggestion that Terramin 


respects the community and is willing to listen to them is false.  Any suggestion that Terramin 


is willing and able to co-exist with existing businesses in the region is false.  If the Mining 
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Application is approved, they will do whatever they like and at that point there will be little or 


nothing that the community can do. 


Finally, Table 27 of the CSIRO report summarises respondents’ level of trust in various professions 


and organisations.  The maximum rating was 5 (meaning a high level of trust) and the lowest, 1 


(meaning respondents did not trust the group or organisation at all.  The midpoint (meaning neither 


trust nor distrust) was 3. 


We will not list all categories here, but respondents’ local Doctor received the highest trust rating 


(Mean of 4.14). 


Ratings that related to Terramin were: 


• Terramin (Corporate): 2.39 


• Trust Terramin to act responsibly: 2.73 


• Have Confidence in Terramin: 2.68 


• Feel goodwill towards Terramin: 2.71 


Only the State and Federal Governments received lower overall trust ratings in the survey than 


Terramin!!!!!! 


In other word, survey participants simply do not trust Terramin.  On that basis, why is the 


Department of Energy and Mining so willing to do so?  It is understood that the company does not 


have an impeccable record in relation to operation of the Angus Zinc Mine, which is possibly part of 


the reason for these ratings as 29% of respondents were from the Strathalbyn area rather than 


Woodside.  Issues reported in the media during the time Angus Zinc Mine operated related to: 


• Excess water usage; 


• Estimates of local employment not being achieved with the operation being closed earlier 


than anticipated; and 


• Incorrect modelling. 


So, we ask again – why should anyone believe any modelling which Terramin undertakes, rely 


on any promises/projections they make, or expect them to adhere to any limits/restrictions 


imposed as part of a Mining Licence? 


Chapter 5 (Section 5.4.8.1.2) also indicates that Appendix C7 (the aforementioned market research 


report) also includes outcomes at the end of the short follow up survey – Pulse 4.  We cannot see any 


discussion of that, but our recollection from reading various CSIRO reports to survey participants, was 


that the image of, and level of trust in Terramin, remained poor for the duration of the research, 


(which is probably why it hasn’t been publicised.)   That is despite Terramin attempting to use public 


relations, advertising, media etc to show that it is consulting, taking community attitudes into account 


and being environmentally caring!!! 
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Chapter 6: Impact Assessment Methodology 


Section 6.3 says “Faults, failures and unplanned events may occur with the potential to cause 


environmental impact despite best efforts to avoid or mitigate impacts.  Risks may also arise as a 


result of uncertainties around the assessment of impacts.  The effects of these events/uncertainties 


may be that the actual impact on an environmental value from the project is greater (or less) than 


expected”. 


Aren’t there already enough disclaimers and statements trying to avoid liability in the documents? 


Section 6.3.2 discusses the design and/or management strategies in regard to water management by 


Innovative Groundwater Solutions and Golder Associates.  As indicated in our comments on Chapter 


1, a review of the reports and analysis by those two companies by Wallbridge Gilbert Aztec has 


highlighted major issues which have been overlooked or ignored. It is no wonder that the 


Innovative Groundwater Solutions and Golder Associates reports come with major 


disclaimers/refusal to accept responsibility/liability.   


As an example, the Golder Report includes the following disclaimer: 


“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 responsible. Golder has not taken account of matters that may have existed when the Report was 
prepared but which were only later disclosed to Golder. 
 
Having regard to the matters referred to in the previous paragraphs on this page in particular, carrying 
out the Services has allowed Golder to form no more than an opinion as to the actual conditions at any 
relevant location.  That opinion is necessarily constrained by the extent of the information collected by 
Golder or otherwise made available to Golder. Further, the passage of time may affect the accuracy, 
applicability or usefulness of the opinions, assessments or other information in this Report.” 
 


Section 6.4 states that outcomes will be monitored to give early warning that a control measure is 


failing and the outcome is potentially at risk of not being achieved, which will allow for prompt action to 


be taken to address the risk and ensure ongoing compliance.  The suggestion that procedures will be 


developed during the PEPR stage again highlight’s Terramin’s lack of experience in this field of 


mining. 
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Chapter 7: Public Safety 


Section 7.3 indicates that in relation to public safety, existing environmental conditions include 


existing fire hazards, air quality and seismic events (earthquakes), contaminated land.  Section 7.3.3 


then goes on to say that ‘no earthquake greater than magnitude 4 has occurred within 50 km of 


BIHGP since 1866’.  It also mentions that the Project Area is relatively seismically active and there is 


a moderate risk of a low order earthquake.  The final paragraph on page 7-11 says “Engineered 


structures are developed under stringent modelling assumptions for seismic activity….. Earthquake 


damage to the proposed mine installations would be minimal due to the small scale nature of fixed 


plant and infrastructure proposed” 


There is no explanation of what the modelling assumptions were.  Nor is there any concern that an 


earthquake, potentially caused by frequent and ongoing blasting, could cause damage to 


neighbouring properties.  Should an earthquake occur during the life of the mine (if it is approved) is 


Terramin likely to admit any liability and compensate neighbours for any damage?  We think not!  


They would aim to argue that no-one could prove that they were responsible for it, and that it was an 


event of nature. 


Section 7.6.2.2 indicates that an Air Quality Plan would be developed through the PEPR stage.  


Again, this suggests to us that Terramin has no prior experience or expertise in this area.  Had they 


managed similar mines in the past, a basic Air Quality Plan would already be in place and would 


simply need updating/minor amendment for this project. 


Section 7.6.2.2 also suggests that a permanent sprinkler system is proposed to reduce dust impacts 


associated with moving mullock form the mine void and also back into the mine void as backfill.  In 


other words, if the Mining Application is approved, as neighbours we are undoubtedly going to suffer 


from dust levels higher than we experience at present, to the detriment of our grape crops and 


potentially, our health. 


This section also indicates that a Blast Management Plan and an Air Quality Plan and an 


Underground Air Quality plan will be developed through the PEPR stage.  Again, the implication of 


these statements is that Terramin has no experience in dealing with these issues. 


Section 7.7.1 deals with Fire Risk.  Terramin covers only the instance of fires originating on-site.  It 


overlooks the fact that the thousands of trees which it has planted on the property have already 


increased the likelihood of a bushfire, originating elsewhere, is now more likely to reach and damage 


or destroy neighbouring properties.  Before these extensive tree plantings, the level of combustible 


material surrounding our property and those of Bird in Hand, Petaluma and Davis was relatively low 


and we would have been unlikely to suffer damage, other than smoke taint on grapes, from a 


bushfire.  Unfortunately, that is no longer the case and Terramin’s failure to control undergrowth in its 


tree plantations (refer photographs in Chapters 9 and 23) only exacerbates the situation. 


 


  







25 | P a g e  
 


Chapter 8: Traffic 


This chapter acknowledges that: 


• Dragout from mine traffic can result in a safety hazard for local traffic; 


• There will be deterioration of roads and increased road maintenance requirements as a result 


of the mine traffic; 


• Mine traffic entering and exiting access on Pfeiffer Road has the potential to cause 


injury/fatality to pedestrians; and 


• Mine traffic increases road safety risk for local residents and other road users; and Spillage of 


materials from haulage trucks can cause road accidents to other road users. 


This chapter also acknowledges that the Pfeiffer Road/Nairne Road is currently not fit for purpose and 


Terramin ‘would like to see it upgraded in a collaborative approach from DPTI, Adelaide Hills Council 


and Terramin as well as other large users of the intersection.  Terramin will continue discussions 


…..in order to come up with an acceptable result for all stakeholders’. 


Following upgrades in recent years, including installation of speed humps and flashing lights, the 


intersection is now generally safe for existing forms of traffic, so Terramin is essentially indicating that 


it needs to be upgraded for their operation.  It is not clear what is meant by the term ‘acceptable 


outcome’ but in all probability it will be the State Government and the Adelaide Hills Council which will 


be expected to fund the bulk of any upgrade cost, ultimately impacting on state taxes and Council 


rates.  Given that the main beneficiary of any upgrade would be Terramin, it would not be 


unreasonable to expect it to bear all costs associated with any upgrade to meet safety requirements 


associated with shipping the ore to Strathalbyn. 


Section 8.6.2 suggests that the average truck movements will not exceed 12 trips per day over the life 


of the project.  This is effectively 24 trips as trucks will need to travel in both directions. In addition, 


this chapter indicates that there will be a further 4 heavy vehicle delivery movements per day.  In 


reality the number of trucks moving along Pfeiffer Road is likely to be significantly more than the 


Mining Application acknowledges.  This is a significant increase on existing usage levels. 


On top of that there will be substantial additional traffic associated with employees driving to and from 


work, visiting local shops during lunchbreaks etc.  Chapter 24 suggests that there will be 93 staff on 


site between 2022 and 2024.  Unless a car-pooling operation is implemented, that is likely to result in 


180+ additional car movements on Pfeiffer Road per day. 


Section 8.7.3 mentions that ‘Terramin propose to have an outcome criterion developed to allow the 


appropriate monitoring and reporting of dragout.’  Throughout the various parts of the Mining 


Application, there are numerous other, similar, statements which indicate that policies and procedures 


have yet to be thought through.  Essentially the implication is that Terramin has not undertaken an 


operation of this kind in Australia before and has yet to think through many issues.  They expect us, 


as nearby residents and businesses, to take the risks associated with their lack of experience 


and expertise.  
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Chapter 9: Visual Amenity 


 


In Section 9.2 (and repeated in Section 9.4) Terramin states: 


“Oxigen (2017) considered the views of the project site from private residences in conjunction with 


Terramin environmental staff and the owners or tenants of individual properties.  Views were identified 


with owners or tenants based on the relative level of visual exposure to the operations site and the 


locations frequency of use”. 


Lies, lies and more lies from Terramin in the hope of convincing the Department that the 


proposed mine has the support of locals.  IT DOES NOT!!!!! 


As a nearby (and one of the closest) neighbours (with the edge of our vineyard being about 10.5 


metres from the Terramin site) we have never been contacted by Oxigen, or for that matter, by 


anyone else to discuss visual exposure to the project. 


A photo (described as Viewpoint 3 and shown on page 9-39) has been included in the report.  It has 


been taken from our Cellar Door car park, without any discussion or consultation with us.  We 


acknowledge that within a wine business there are public areas, and we cannot stop visitors from 


taking photographs.  However, it has been taken with pine trees in the foreground and vines at peak 


growth in the background, in an attempt to show that we have very little vision of the Terramin 


property.  That photograph is included below. 


 


The Mining Application, however, omits to include the following photograph of screening which 


Terramin is proposing to place along the boundary during the construction phase.  The photograph 


was included in a presentation by Environmental Manager, Matt Daniel to the WCCC in April 2019.  


This screening, which appears to be some form of hessian, only serves to detract from the vista. 
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Furthermore, if one takes the time to look at the Strategic Visual Amenity Plan, included as Appendix 


G1, Oxigen has included in its notes in relation to our property: 


“The elevated cellar door veranda raises the potential public viewing height above the grapevines 
within the foreground”. 
 


This has been conveniently omitted in the core Mining Application. 


The following photograph, taken from our kitchen window – the most used room in our house - shows 


much more vision of the Terramin property.  As can be seen we overlook prime agricultural land at 


present. 
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It is also pointed out in the notes associated with Viewpoint 3 that the worst case impact is low ‘due to 


it being unlikely that vegetation will not grow’.  The main vegetation which affects the view from our 


property are the vines.  They certainly ‘grow’ over spring and summer but are then pruned back in 


autumn/winter in preparation for the new season.  The gum trees on the periphery of the photograph 


are unlikely, in our lifetime, to grow to the extent that they hide this view. 


Table 9.3 (in Section 9.5) confirms that: 


• Clearance of vegetation on Goldwyn results in reduced visual amenity for surrounding 


viewpoint; and  


• Change in view results in reduced visual amenity for surrounding viewpoint 


for Petaluma, Bird in Hand, No. 86 Bird in Hand Road (Davis) and ourselves. 


That said, we are at a loss to understand why ‘failure to fulfil closure requirements results in unsightly 


landform post closure’ will apparently not affect any of us.  Does Terramin anticipate that its 


neighbours will be so accustomed to the mess they have created that by the time the mine is closed, 


we will no longer notice? 


This table also includes as a potentially impacting event ‘External lighting results in nuisance to 


surrounding residents and local community’.  At the recent Community Meeting in Woodside, 


Managing Director Richard Taylor suggested that neighbours would be unlikely to notice the constant 


lighting of the site.  Are we, in all seriousness, expected to believe that?  Even if lighting is shielded, it 


is highly likely to be visible from properties such as ours which are at a higher elevation than the mine 


site, as well as the Davis property and the numerous houses on Ridge Road, Woodside. 


Section 9.6 relating to control measures to protect visual amenity discusses, among other things, the 


use of landscape bunds, and includes the suggestion that ‘ongoing maintenance and weed control will 


maintain a high quality landscape’.  The following photograph of the bund on the Bird in Hand Road 


boundary of the Terramin property demonstrates the level of commitment Terramin has to weed 
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control and providing a high quality landscape for the benefit of its neighbours.  It is a visual eyesore!  


 


From a neighbour’s perspective, the Goldwyn property was far more visually attractive before 


Terramin began interfering with the landscape, and it is only going to get worse if the Mining 


Application is approved and more earthworks and construction are undertaken. 


In Section 9.7, Terramin discusses a low visual impact catchment, which is attributed, inter alia, to 


“The sparse number of neighbouring properties including residents and agricultural/viticultural 


businesses”.  As mentioned in the introduction to this submission, Mr Paul Thompson of Department 


of Mining admitted at a Community Meeting at Woodside Town Hall that he was unaware of any 


previous Mining Application in South Australia’s history that had so many properties within the 


exemption zone.  The number of neighbouring properties is not ‘sparse’.  Once again, misleading 


and deceptive statements from Terramin! 


Also, under Section 9.7 (Viewpoint 4) comment is made that the only infrastructure that will be seen 


from the Bird in Hand winery will be the ore silo which is designed to replicate the existing Bird in 


Hand silos.  No drawings/specifications have been provided in relation to the ore silo so it is difficult to 


envision what it would actually look like.  However, the Bird in Hand silos have been in place for many 


years and, with logos incorporated into the design, form an integral part of that company’s brand.  


Importantly, and as distinct from the proposed Terramin silo, they are ‘decorative only’ and do not 


result in noise or dust which will affect the neighbours. 
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Chapter 10: Groundwater and Chapter 11: Surface Water 


Issues to do with groundwater and surface water are ones on which we have very limited expertise. 


However, we along with others including the Inverbrackie Creek Catchment Group, commissioned Mr 


Russel Martin, Senior Principal Hydrologist with Wallbridge Gilbert Aztec to review information/reports 


prepared by Terramin and its consultants.  His report is provided in full as Appendix 3.  However, a 


few relevant points from his report which summarise the situation are included below: 


• The Bird in Hand Gold Project Mining Lease Application 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 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 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. 


 


• 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 
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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 by-products 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. 


 


• 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 
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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. 


 


• 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 
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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. 


 
In relation to the water situation, we are also aware that Petaluma has had Professor Peter Cook of 
the National Centre for Groundwater Research critique the Groundwater Assessment prepared for 
Terramin buy AGT and the review of that work by innovative Groundwater Solutions.  He noted that 
the complexity of our aquifer necessitated an extensive characterisation process as fractured rock 
aquifers are highly complex and our ability to characterise them is limited.  Furthermore, he was 
unable to conclude that the model relied on by Terramin is ‘fit for purpose’. 
 
Additionally, 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. 
 
Both of these reports will be lodged as part of the Petaluma submission.   
 
We also wish to mention 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. 
 
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.  
 
Any error or omission by Terramin has the potential to severely affect, if not destroy 
neighbouring businesses which are based on viticulture.   
 
We use the groundwater to irrigate primarily our vineyards, but also our olive trees.   While our vines 
can usually cope without water for a few days, there are instances such as an imminent heatwave, 
when watering cannot be delayed.  Loss of water as a result of actions by Terramin in such 
circumstances could result in loss or rejection of our fruit and hence income.  Outside of heatwaves, 
inability to water as required can impact on ultimate wine quality, and hence wineries’ reputation and 
also ability to sell at various price points.   
 
In a worst-case scenario, if groundwater salinity increases to ‘artesian’ levels or even close thereto, 
we will be unable to irrigate our vines at all, as vines will generally not tolerate even medium levels of 
salinity. 
 
Other horticultural businesses, such as strawberry growing, have the potential to be more immediately 
affected.  Strawberry plants require watering on a daily basis and have an even lower tolerance of 
salt.  Approval of this Mining Application puts numerous surrounding businesses at substantial risk. 
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The WGA report quoted above also mentions that 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.  In another section it goes on further, commenting: 
 


“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)” 


 
Arsenic is a well known by-product of gold mining.  Should it infiltrate any groundwater which is 
reinjected to the aquifer, it is likely to ultimately return to ground level through irrigation.  Alternatively, 
it could be spread directly should the proposed Goldwyn dam either overflow or leak.  Both of these 
possibilities have the potential to result in arsenic being injected to the Onkaparinga Valley Water 
System and ultimately the Adelaide water supply.   
 
While on the subject of contaminating the Adelaide water supply, the Adelaide Hills Council has 
placed a limitation of 50 people we can have in our Cellar Door at any one time.  Should we want to 
participate in an event involving larger numbers of people, Council always includes a condition that 
we hire three or four Porta-loos. We are not connected to the sewer as the service is not available, so 
our only option on an ongoing basis is to use two Ri-Treat tanks which separate and digest solid 
wastes and use natural processes to purify waste water. This odourless, clean, disinfected water is 
then recycled over several hundred square metres of our property.  Yet Council is concerned that 
increasing the volume of this ‘odourless, clean, disinfected water’ – has the potential to contaminate 
Adelaide’s drinking water.  Why should this be restricted, yet Terramin is potentially able to poison 
Adelaide’s population? 


Moving to a similar subject, Chapter 24 of the Mining Application indicates that Terramin plans to 
employ 93 people at the Woodside site over the years 2022 to 2024 (and slightly less in 2020 and 
2021).  Given that Terramin, like us, is expected to not have a sewerage connection, what 
arrangements have been agreed with Adelaide Hills Council in relation to human waste? 


 
 


  







35 | P a g e  
 


Chapter 15: Air Quality 


In the Introduction to Chapter 15 of The Mining Lease Application, Terramin acknowledges, among 


other things, that: 


• Total Suspended Particles (TSP) cause aesthetic impacts associated with course particles 


settling on surfaces which causes soiling and discolouration;  


• Particle matter will be emitted from a number of construction and operational activities 


including disturbances of soil and rock, traffic on haul roads, movement of fill materials, wind-


blown dust from exposed surfaces and exhaust emissions; 


• Exposure to particulate matter has been linked to a variety of adverse health effects including 


respiratory problems and heart attacks; and 


• Dust on grape vine leaves has the potential to inhibit photosynthesis by blocking sunlight. 


They then aim to demonstrate that none of the surrounding properties or their businesses will be 


affected based on their ‘modelling’ which was undertaken over a few month period, rather than the 


expected life of the proposed mine.  They also discuss processes and strategies that can be put in 


place to minimize the impact of pollution.   


What happens if the modelling is wrong?  No liability is accepted by Terramin or its Consultants; as 


usual it is the local residents and businesses that are expected to suffer. 


What happens if pollution exceeds projections? Who will force Terramin to rectify the issue or 


compensate local residents or businesses? 
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Chapter 16: Noise 


In Section 16.1 it is mentioned that ‘sixteen residential properties have been included in this 


assessment.  Two additional wineries and a cellar door have been included as noise sensitive 


receptors for the day time noise assessment’.    This seems to us to be in conflict with statements 


made in Chapter 9 about the ‘sparse number of neighbouring properties including residences and 


agricultural/viticultural businesses’.  Surely we deserve a definition of what is sparsely populated, 


what is moderately populated (in terms on non-metropolitan living) and what is densely populated. 


Terramin claims in Chaper16 of its Mining Application that its projected noise levels should not 


exceed 57 decibels in the daytime shifts (which includes to 10.00 pm) and 47 decibels in the night 


time (10.00 pm to 7.00 am). 


From a presentation made to us and other interested parties which was now several years ago, we 


were led to understand that the noise levels quoted were an average over say an hour of time.  There 


could be short term bursts of noise levels well above those figures, but they would not be of any 


concern due to the averaging. 


We chose to live in Woodside and to run our wine business from Woodside as it is a pristine rural 


environment and very quiet.  Certainly there are noises from time to time for example aircraft , and 


cars passing – but they occur and are gone in a matter of seconds.  There are other noises, such as 


harvesters during both the day and evening/early morning which we hear for a few days over vintage 


each year, but they all form part of the industry we live and work in.  They existed when we moved 


here and we expect them as part of our life.  The noises from the proposed mine are continuous – 


24 hours per day, 7 days a week, 365 days per year.  There is no respite! 


While Terramin claims that it will adhere to the permissible levels under the Guidelines for the Use of 


Environment Protection (Noise) Policy 2007, the noise from the proposed mine will be 24 hours a day, 


7 days a week, 365 days a year.  We did not expect that when we took the decision to invest and live 


in this region. 


Whenever a new ‘environmentally sensitive’ wind farm is proposed, there are invariably numerous 


objections from potential near neighbours.  We understand that a wind turbine emits a noise levels of 


about 43 decibels at a distance of 300 metres, somewhat less that Terramin is suggesting it will 


generate from this development.  However, for both those close to wind farms, and for those of us 


who are potentially living close to a mine, it is the constancy of the noise that is the issue, not the 


number of decibels.   


Trucks, excavators, franna cranes, scrapers, graders, cement trucks, road pavers, water trucks, 


rollers, ventilation fans, surface plant and other plant and equipment are mentioned in Tables 16.3 


and 16.4 as operating continuously. 


Terramin claims (Section 16.8) to have addressed the issue of constancy of noise by ‘where 


possible’ shielding of sources such as pumps and raised bores and having ventilation fans with 


silencers located underground.  From the perspective of someone living and operating a business 


close by, that is simply not good enough.  If the mine is to be given approval, we need a period of 


respite from the noise – say 7.00 pm to 7.00 am daily (as an absolute minimum) as well as weekends 


and public holidays when the region has its peak number of visitors/tourists. 
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Chapter 21: Land Tenure 


Section 21.1 states that: 


“Where exempt land exists, the person who has the benefit of the exemption must agree to the 


conduct of mining operations.  This …. must be set out in a formal agreement between the person 


who has the benefit of the exemption and the mining operator and be accompanied by appropriate 


compensation.  Where an agreement cannot be reached in regards to land access the matter can be 


referred to the Environment, Resources and Development Court for a resolution”. 


Our property (in the name of Judith Kelly) is listed in Table 21.4 and is exempt due to its proximity to 


the proposed mining operation and is listed in Table 21.5 as a property which will require negotiation 


and registration of a waiver. 


Terramin has indicated in Section 21.3.5 that it is confident of its ability to obtain agreements with a 


vast majority of such landholders. 


We have received a letter from Terramin asking us to sign such a waiver.  We would point out that 


there was no offer in that letter of any “appropriate compensation” for us to sign it, so Terramin is 


obviously hoping that all neighbours will agree willingly, thereby saving them any unnecessary 


handouts. 


That said, from our perspective, compensation from Terramin is not an option.  To us the only 


reasonable ‘compensation’ is that this ridiculous Mining Application is declined outright, putting an end 


to the gold mine matter after many years, so that we and our nearby residents can get on with running 


our businesses and our lives.  It has already cost us many thousands of dollars and countless hours 


of unproductive time. 
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Chapter 22: Agricultural Impacts 


In Section 22.1.1 Terramin’s Mining Application points out that South Australia has 76,000 hectares 


under vine, and produced grapes valued at $470 million in 2014/15. They then go on to say that less 


than 1% of the State is currently under mineral; and petroleum tenements which in 2015 accounted 


for 29% of State Experts which were valued at $5.4 billion. 


No doubt they are trying to suggest by this introduction that the mining industry is far more important 


to South Australia than the wine sector. 


What they have glossed over is that the vast majority of the mineral and petroleum mining takes place 


in remote parts of the State, not in prime agricultural and residential locations. 


There is no doubt that the Adelaide Hills is one of the most important and valuable agricultural and 


horticultural regions in our State.  There is considerable growth in population in the surrounding towns 


including Nairne, Littlehampton and Mt Barker and that is expected to continue as our State’s 


population grows. 


The agricultural, horticultural and winemaking activities, while contributing less than mining on an 


annual basis, continue to add major value to our economy every year. In many instances (and 


certainly in the case of the Terramin proposal) the mining would be relatively short term, most likely 


leaving the nearby land (and possibly surrounding landholdings) in a state where it is unsuitable for 


other uses when the mine is closed. 


The Terramin introduction also overlooks making any mention of our growing Tourism industry which 


again brings money to our State on an ongoing basis.  What volume of interstate or overseas tourism 


is the proposed gold mine likely to generate?  Further comment is made on Terramin’s proposed 


tourism contribution elsewhere in this submission. 


Chapter 22 (Table 22-6) identifies a number of potential events of which they are ‘Uncertain’ of the 


impact, including: 


• Dust disposition from mine construction impacts on agricultural land; 


• Dust (total insoluble matter) deposition from mine construction impacts on agricultural land; 


and 


• Increased population of pest animal species as a result of mining operations. 


It also identifies further potential events of which Terramin admits can have an impact on agricultural 


production including: 


• Revegetation has the potential to increase populations of bird species and impact on 


surrounding agricultural practices (e.g. Vineyard productivity); 


• Use of agricultural topsoil on the IML salvages from existing farmland has the potential to 


spread weeds and impact on the surrounding agricultural land; 


• Water storage dam overflows/geotechnical failure resulting in flooding events downstream 


impacting agricultural land (BIH Winery Vineyard); 


• Lowered Groundwater table off-lease as a result of mine water management results in loss of 


agricultural values (existing bore users and agricultural land);  


• Mining activities have the potential to cause fires and impact grapes and wine (e.g. smoke 


taint); 


• Increased salinity as a result of mine water management results in loss of agricultural values 


(existing bore users and agricultural land) 


• View from surrounding hospitality/tourism businesses is changed (after construction has 


completed) resulting in a long-term reduction in through door rate. 


Terramin’s Mining Application continues, aiming to suggest that surrounding businesses will not be 


affected by any of these risks.  Each is effectively dismissed, with risks being described as “low”, “very 


low”, “negligible”, and “unlikely to be affected”.  The mere fact that there is differentiation (such as 


‘very low’ and ‘low’) indicates that there is certainly some risk involved to those of us involved in 







39 | P a g e  
 


nearby agriculture.  Yet there are no arrangements proposed as to how we are to be compensated 


(and how much) for any damage done to our businesses. 


Over the last two vintages we have had substantially more bird damage to our grapes, particularly in 


the corner bordering Terramin’s land.  These have no doubt moved in due to the number of trees 


planted by Terramin over the entire block and, in particular, on the terribly ugly ‘bund’ (designed to 


hide any mining infrastructure) adjacent Bird in Hand Road.  Terramin suggests (Section 22.7.5.1.3) 


that a control measure in relation to birds is the use of barrier netting.  


What they gloss over is that netting vines is an expensive exercise – likely to cost us thousands of 


dollars each year to install and then take off the vines.  This will affect the profitability of grapegrowers 


and winemakers, not Terramin!  If we choose not to use nets, we are likely to suffer a crop loss of 15-


20% each year, plus run the risk that partially eaten grapes are more likely to result in disease.   


Further comment on barrier netting has been made earlier under the heading “Impact of Terramin’s 


Proposals”.  


A comment in Section 22.7.5.1.3 under the heading ‘Pests General’ and attempting to suggest that 


pests including rabbits  will not affect us is “Currently the adjoining landowners have mature vineyards 


and this combined with a properly implemented derivation of the Biodiversity Management Plan 


should maintain the currently low risk potential”.   


This is yet another example of Terramin’s blatant lies and misinformation; or alternatively 


another example of them not doing their research with any degree of care and accuracy.  Since 


late 2016, we have planted approximately 3 HA of new vines on our property, including 1 HA in the 


last month.  The potential mine has been dragging on for many years and while there is a high risk 


that Terramin may damage our underground water supply, as business owners, we need to make 


decisions to grow our business rather than defer everything for the potential life of the mining project.  


We can only hope that the Department of Energy and Mining has the sense and courage to end this 


ridiculous issue once and for all. 


Section 22.7.5.3 indicates that a Blasting Impact Assessment is included as Appendix P1.  There 


appears to be nothing in that analysis which details the expected number of detonations expected per 


day, or hours during which blasting may occur.  If there are negligible impacts on neighbours and 


livestock form blasting, as Terramin is trying to tell us, why is such fundamental information not 


included in the various reports? 


We understand that Terramin expects to detonate about a tonne of explosives per day.  Section 


22.7.3.4.4 suggests between 12 kg and 40 kg of explosives per blast.  So that means that we can 


expect somewhere between 25 and 83 explosions per day – and we are expected to believe that we 


will neither notice them nor be affected by them! 


In relation to the last dot-point above (concerning visual amenity) we already have many visitors ask 


where the proposed mine is to be located.  When we point pout the proposed tunnel entrance, they 


are generally horrified that the Government could even consider a mine in such a beautiful and 


productive location.   


We have even had people in senior roles in the mining industry (including the Managing Director of 


another mining company) say to us that it is ridiculous to allow a mine in an area such as this.  


Unfortunately, they do not wish to be quoted or identified for fear of affecting their future career. 


Finally, Terramin talks of its procedures to ensure no smoke taint to vines due to a fire in the 


proposed mine.   When we built our house and Cellar Door, we were required by the Adelaide Hills 


Council to have all external doors and windows constructed of hardwood as it was more fire resistant 


than more common materials such as Western Red Cedar.  In other words, the local Council 


conceded that there is a fire danger risk in this area, a view that is reinforced by the number of 


‘spotter planes’ which fly over regularly in summer.  In its attempts to demonstrate how 


‘environmentally sensitive it is by planting numerous native (and hence highly flammable) trees on 


site, Terramin has substantially increased the fire risk for all of us living and working in this region.  







40 | P a g e  
 


 


Chapter 23: Social Environment 


As indicated at the beginning of this submission, ALL of the documents lodged by Terramin as part of 


its Mining Application include a Disclaimer. 


It is indicated at the beginning of this Chapter that it “has been prepared by D4G Pty Ltd to 


independently provide an overview of the social environment”. 


The D4G website also has further disclaimers of liability.  Furthermore, there is a statement “D4G is a 


professional services company that has drawn together a network of industry experts, 


consultants, advisors and researchers who specialise in Engagement; Strategy and 


Performance Improvement”. 


There does not appear to be any indication of who owns the business, the number or personnel it 


employs, whether or not it relies on subcontractors, or its financial backing or professional indemnity 


insurance levels to cover inappropriate or incompetent advice.  All one can really learn is that D4G 


seems to have a significant focus on the mining industry.  One is left with no assurance that we can or 


should rely on the company’s opinions.  


Furthermore, the footnote to the introduction “Local Community” indicates that as at September 2017 


there were 88 active mines within a 20 kilometre radius of the Bird in Hand Gold Mine.  Is this a ruse 


to convince decision makers that mining is prolific in the Adelaide Hills?  Having owned our property 


since 2011, we are not aware of any other active mines within such a radius; and even if there are, 


they are not being operated in such a large and risky scale as Terramin is proposing for the Bird in 


Hand mine; and certainly not 24 hours a day, 7 days a week, 365 days of the year.  


Section 23.2 indicates that ‘Terramin undertakes to firstly understand the community in which it will be 


working and identifies the community stakeholders that will be impacted by or have an interest in the 


project.  Consultation will continue for the life of the Project’. 


In the light of that we wish to say that: 


• Terramin does not understand the community.  If they did, they would recognise the extent of 


opposition to this project and would abandon it as a mistake;  


• Any reports on supposed ‘consultation’ seem to end up with outcomes that favour Terramin 


rather than accurately representing and communicating the views of locals.  The term 


‘Consultation’ should really be replaced by terms such as ‘ignoring’ and ‘bullying’; 


• If consultation is to continue for the life of the project, why did Terramin close down the 


Woodside Community Consultative Committee (WCCC) immediately its Mining Application 


was lodged?  Yet Terramin mentions in Section 2.3.2.4 that the WCCC will continue to meet 


throughout the project development, construction, operations and closure phases. 


As mentioned elsewhere, we were not part of the WCCC.  Having been taken to the Environmental 


Court by Terramin and, as a result, been forced to sign a waiver in relation to exploratory activities, 


we were advised by solicitors not to become part of the Committee.  However, we know many of the 


Committee Members and have heard anecdotally that the vast majority were opposed to many 


aspects of the mining proposal, and that the final report from the Committee did not adequately reflect 


its concerns.  The statement that ‘all issues and concerns are captured, management plans are 


shared and the proposed outcome statements reflect community input’ is extremely misleading if not 


a downright lie, as staff of the Department of Energy and Mining would no doubt know from 


attendance at the WCCC meetings. 


In relation to the WCCC, we would also query how it could possibly present accurately the views of 


the community when (the ‘interim independent chair’ as described in Section 23.2.4) was both 


appointed by and paid by Terramin.  Those factors alone introduce substantials bias and allegiance of 


the Chair to ‘his master’. That said, we have been informed by WCCC members (who will no doubt 


include this in their submissions) that it became apparent in the last few months of the Committee that 
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Chair, Ian Dixon, was becoming increasingly frustrated with Terramin’s approach to the community 


representatives. 


The numerous concerns raised at the WCCC are outlined in Section 23.6.3.2 – almost 2 ½ A4 pages.  


Again, we and many locals are not convinced that Terramin has adequately addressed and overcome 


the risks.  There is no point going through all of those, but one we would like to single out is: 


“Risk of mental heath impacts to neighbours who do not understand or are not able to cognitively 


assess the risks of operations and the impact to their adjacent business”.  What a condescending 


statement!!!!!!!!!!!!  While there is always the possibility that neighbours may suffer mental health 


issues as a result off  the proposed mine, they are far more likely to be caused by the constant noise, 


earth tremors or other damage, including financial loss, caused by mining, NOT an inability to assess 


the risk of operations.  


Table 23.5 lists numerous Potentially Impacting Events for the region.  Frankly, we cannot understand 


some of Terramin’s responses.  For instance,   


Why are the following not considered to have any Source-Pathway-Receptor impact: 


• Mining activities negatively impact on Adelaide Hills Branding; 


• Constant noise in quiet environment; 


• Changes to the ‘quiet rural’ lifestyle of the local community; 


• Region is dewatered.? 


In both Section 23.6.3 and 23.9.2.3 Terramin suggests that it will increase tourism in the area 


because of mining relics on site and mine tours into the site once it is operating.  Have they though 


through all of the Occupational Health and Safety issues associated with this?  If we visit wineries 


(which we do often on business) we need to be signed in. In fact, Petaluma has recently introduced a 


computerised visitor register.  If we visit sites where there is any machinery (for example the bottling 


line we use) we must firstly register, wear high visibility clothing, and remain with the organisation’s 


staff.  How safe are visitors to the proposed mining site likely to be with moving trucks, conveyor belts, 


open dams etc. 


We would also question Terramin’s ability to run a tourism business, even assuming that OH&S 


issues can be overcome and that anyone would actually want to visit the site.  The company has no 


expertise in this sector, and if anything, is currently detracting from the experience of tourists visiting 


the region.  This is illustrated by the following photographs of Artwine, Bird in Hand, Petaluma, the 


Adelaide Polo Club and Terramin: 
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Artwine: 
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Bird in Hand 
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Petaluma 
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Adelaide Polo Club 
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Terramin 
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So, what do the above photographs demonstrate? Our premises, our two neighbouring cellar doors 


and the Adelaide Polo Club rely on tourism and as such we present our visitors with a neat, clean, 


attractive offering.  The Terramin property on the other hand is an eyesore with buildings in poor 


repair, trees and shrubs which are part dead or have not been maintained, and tree lots that are 


overgrown with weeds and strewn with litter. 
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How can Terramin claim, with any credibility, that they want to operate in the tourism 


industry?  It is simply not in the DNA of most miners to have any regard to aesthetics. 


How can Terramin claim, with any legitimacy that they want to co-exist with the wine industry?  


Even if we overlook the fact that they have objected (on ridiculous grounds) to recent 


Development Applications by Bird in Hand  winery, if they had the slightest desire to work with 


neighbours, they would have undertaken extensive work on their site so that it is attractive 


looking and consistent with attracting visitors to the region. 


In Section 23.2.2 it is stated “Terramin’s engagement approach aims to build enduring relationships 


with our neighbours that are built on mutual respect, active partnership and long term commitment”.  


In our opinion they have failed miserably, and we have no doubt that this will be confirmed by 


submissions made by numerous locals and businesses.  We have also included as part of  


“Chapter 1: Introduction” details of the way we have been treated by Terramin, its legal team, and 


Environmental Manager, Matt Daniel. 
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Chapter 24: Economic Impact 


Section 24.1.1 indicates that the chapter was ‘informed’ by the report of Professor Barry Burgan.   


What exactly does ‘informed’ mean?  If one cares to look at Appendix R1, the introduction states: 


“This report has been prepared by Economic Research Consultants, with Barry Burgan as the 
investigator. This study, while embodying the best efforts of the investigator, is but an 
expression of the issues considered most relevant, and neither the individual nor associated 
organisations can be held responsible for any consequences that ensue from the use of the 
information herein.” 


Again, there is no real responsibility being taken for the contents of the report. 


Furthermore, Section 24.3.1 indicates that the Economic Impact Assessment is included as an 


attachment to the Economic Impact Assessment in Appendix W1.  Reference to the Appendices 


indicates that Appendix W1 is titles “Exempt Land Maps”.  While we may have missed finding the 


relevant Appendix due to the sheer volume of material we have been required to read and assess, we 


cannot find such a document. 


The fact that Terramin has not even bothered to check its Mining Application thoroughly really 


must make one question the degree of thoroughness with which its research has been 


undertaken and hence its level of accuracy. 


In Section 24.5, Terramin admits that neighbouring wineries are private businesses and as such there 


is little publicly available information available regarding the size or level of activity of each winery.  


Based on that statement, how can Terramin credibly make assessments and statements about the 


impact its operation will have on surrounding wineries and the number of jobs they create? 


Table 24.3 is interesting, and we would like to make the following comments: 


1. It acknowledges that clearance of vegetation results in reduced visual amenity for both the 


Bird in Hand property and ours.  However, it suggests that there is no impact on Petaluma.  


We would disagree with the assessment regarding Petaluma.  While changes may not be 


noticeable from Petaluma’s Cellar Door, the vast majority of visitors pass the Terramin site 


en-route to Petaluma, and their visual amenity IS affected; 


2. The table acknowledges that ‘clearance of pasture grasses and constructed earthworks 


results in reduced visual amenity for surrounding hospitality/tourism while new perennial 


vegetation is establishing on visual amenity bunds. We are mentioned as being affected.  The 


bund has now been in place for several years, and quite frankly, has already made the 


Goldwyn site less attractive.  Vegetation is untidy and weeds are not controlled.  While 


included earlier, the photograph of Terramin’s Bund is repeated below to emphasise the lack 


of genuine concern about the impact of its operations on its neighbours. 
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3. Terramin states that it is ‘uncertain’ whether mining and hospitality/tourism is seen as 


incompatible by the wider community and this results in long term decline in tourist numbers 


for surrounding businesses.  Visitors to our Cellar Door constantly comment that they can’t 


believe that the Government would even consider allowing a mine to be located between 


3 prominent Cellar Doors.  At our Cellar Door we have had several thousand sign a petition 


against the mine, and along with those who have done likewise in an on-line petition, there 


are about 10,000 who have objected to the proposal. 


4. Terramin also claim to be ‘uncertain’ as to whether the proposed mine is incompatible with 


hosting private events, …. Weddings etc resulting in long term decline of cellar door bookings.  


Operating in this industry, there is nothing ‘uncertain’ about the issue.  Increase in noise, dust, 


traffic, blasting etc. will undoubtedly impact on the ability of wineries/tourism businesses in 


the region to attract events/functions.  Why can’t Terramin just be honest? 


5. Terramin admits that heavy metals in dust can potentially impact on the quality of wines made 


by us and our neighbouring wineries and grapegrowers, as well as affecting grape yields.  We 


all pride ourselves on producing premium products and anything which detracts from that has 


the potential to adversely impact on our profitability.  Factors such as these – which may 


affect our reputations for many years into the future - must be offset against any suggested 


‘benefits’ which may be generated by a short term mining operation. 


6. Likewise, Terramin acknowledges that noise during construction earthworks, as well as from 


mining operations, is likely to impact in reduced throughput for ourselves and neighbouring 


Cellar Doors. 


7. Terramin claims to be ‘uncertain’ that the change in land use will result in reduced land values 


for direct neighbouring properties.  We have attached (Appendix 4) a letter from Ray White 


Woodside which indicates that, even now before any approval of a mine, property values are 


being adversely affected, with potential purchasers avoiding the nearby region.  We believe 


that our neighbour, Kym Davis, will be including a similar letter from Landmark Real Estate as 


part of his submission.  Does the Department of Energy and  Mining (or Terramin) anticipate 


that the Adelaide Hills Council will reduce our rates as a result?  It seems unlikely! 


8. Several comments are made in relation to lowering of the groundwater table and increasing 


salinity of groundwater.  Water is arguably the most concerning issue in relation to the 


proposed mine and comments are made in a separate section of this submission. 


Figures 24-4 to 24-6 of the Mining Application show views of the proposed Terramin site from our 


property as well as from Bird in Hand and Petaluma.  The suggestion is that we will barely notice 
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the mine site.  That is, like much of the Mining Application, misleading/inaccurate.  The photo 


taken from our carpark was taken in mid-summer when vines are at their most prolific.  The site is 


far more visible during winter when the vines are dormant.  Furthermore, the photograph is only 


one of a number of views we have of the proposed mine site from our property.  The following 


photo, taken from our kitchen in August, shows much more of the Terramin property and 


demonstrates that our visual amenity will be significantly impaired. Similar views are seen from 


the five other rooms on the northern side of our house. 


 


Section 24.8.5 of the Mining Application discusses Air Quality.  It states that a permanent 


sprinkler system is proposed to reduce dust impacts associated with moving mullock.  It is based 


on assumptions, not actual data, and importantly does not say that there will be no additional 


dust.  As a result, our grape yields and wine quality are likely to bae affected adversely to some 


extent, not to mention impacts that the dust will have on numbers of Cellar Door visitors and/or 


our health. 


Section 24.8.6 discusses Noise.  It suggests that the landscape bunding (which, as mentioned 


elsewhere is far from visually attractive) will ‘reduce noise associated with filling the silo with 


ore’.  It does not say that as nearby neighbours we will not be subject to additional noise, 


because we obviously will. 


This section also discusses restricting hours of construction to 7 am to 10 pm. As a neighbour, 


and local business these hours are excessive.  They cover not only our Cellar Door operating 


hours (which will affect our visitor numbers), but also a considerable amount of our ‘private time’ 


which will affect our general quality of life. 


As indicated elsewhere, Terramin’s Managing Director, Richard Taylor, has suggested that mining 


and the wine industry can co-exist, giving as an example the McLaren Vale Quarry.  If the 


Department feels compelled to approve this project, we recommend that it be on the condition 


that operating hours are 7.00 am to 5.00 pm, Monday to Friday, the same as the McLaren Vale 


Quarry.  Under that timeframe local wineries, while still having to suffer a number of 
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inconveniences, will at least have some reprieve during weekends and public holidays which are 


usually the busiest periods. 


Under this section Terramin claims to have spent considerable time in determining a noise 


objective ‘which is considered to be both reasonable to surrounding landholders and achievable’.  


It may be considered reasonable to Terramin, but from our perspective as a surrounding 


landowner, it certainly is not.   The other issue here is: What is our recourse if the mine is 


approved and noise limits are exceeded?  Staff from Bird in Hand winery recorded noise levels 


when Terramin was drilling bore holes recently. A complaint was made to the appropriate 


Government authorities, but when someone came to investigate (apparently six hours later), the 


noise had stopped.  This is simply not acceptable from the viewpoint of a resident neighbour 


conducting a business from their property. 


Section 24.8.7 discusses Overpressure and Air Vibration resulting from the blasting.  While limits 


have apparently been set to ‘minimize human discomfort’, the Department of Mining needs to 


recognise that, should the mine be approved on Terramin’s proposed terms, blasting would be 


occurring continuously over 5 years.  Comments have been made to the effect that cows, sheep 


and horses have been largely unaffected.  What studies have been made of the impact of such 


continuous blasting, over such a relatively long period, on a sizable population of humans?  In 


that regard (and we haven’t been able to locate it in the documents we have perused over the 


limited timeframe (even though it was ‘so generously extended’ by 3 weeks by Terramin)) but we 


have heard that there will be approximately 1 tonne of explosives detonated per day.  That is a lot 


of firepower and ultimately tens of thousands of incidents of ‘minimal human discomfort’ over the 


life of the proposed mine. 


As indicated above, the Mining Application comments that cattle, horses and sheep were not 


significantly affected by blasting at a Bowen Basin coal operation.  No detail is provided 


concerning how long a period the data covered (but we assume it was substantially less than the 


proposed 5 years of this mine).  Nor is there mention of how often the blasting took place 


compared with that which Terramin is proposing other than the comment ‘sonic booms were 


scheduled at varying intervals during the morning hours of Monday to Friday of each week’.   


However, the implication is that blasting in the ‘control study’ was significantly less than is 


proposed for the Bird in Hand site. 


And on that note, we ask “Why did the blasting only take place in daylight hours and on 


weekdays?”  Most likely the answer is that it was restricted during evenings and weekends, 


which as we have illustrated with the McLaren Vale Quarry and a Hunter Valley coal mine 


(Yancoal), is the case.  Please refer to comments below concerning Yancoal. 


Importantly no mention was made of the impact on domestic animals – perhaps because there 


were none in the vicinity of the Bowen Basin mine. Most, if not all neighbours of the Terramin site, 


have domestic pets, namely dogs and cats. Our dogs sense thunder approaching and become 


very frightened during storms.  Are we, as neighbours, likely to experience constantly terrified 


animals because of the continual blasting?  And if so, what is the expected outcomes – for us to 


all move, to sell our pets, or have them put down? 


Table 24.7 suggests that Terramin would employ 93 people at the Woodside site for 3 of the 5 


years of the mine.  One can only assume that these are full time.  Their impact on traffic – coming 


to and from the mine, as well as visits to the local bakery at lunchtime etc, do not appear to have 


been accounted for in traffic movements.  Again, this will impact on the ability of local roads to 


cope with traffic, and potentially put off tourists to local wine businesses. 


Terramin attempts to suggest on page 52 of this Chapter that their proposed operation would 


have minimal impact on wineries in the Adelaide Hills Wine Region (and in particular those 


surrounding the proposed mine).  Specifically, there is a suggestion that mining and the wine 


industry co-exist in the Hunter Valley.  We wish to make several comments in relation to those 


assertions: 
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• The Hunter Valley as a region is approximately ten times the size of the Adelaide Hills 


Wine Region and is not as densely populated.  Furthermore, the vast majority of Cellar 


Doors are far more remote from the coal mining that are Bird in Hand, Petaluma and 


Artwine (and potentially Simon Tolley Wines);  


• Despite the assertion that the two industries co-exist, that is largely historical and many 


(most) winery owners are strongly opposed to mining in the region.  Perhaps they will get 


their way as there have been some important court decisions in NSW in recent months 


concerning coal mining;  


• Perusal of the website of Yancoal (www.yancoal.com.au) in relation to its coal mining in 


the Hunter Valley indicates that details of blasting are to be published on a public website.  


The blasting schedule for the period 12 September 2019 to 20 September 2019 states 


that blasting is permitted Monday to Saturday between 7 am and 6 pm, with no blasting 


allowed on Sundays and public holidays.  Furthermore, there are only one or two blasts 


per day.  This is a far cry from what Terramin is proposing for the Bird in Hand 


project.  Again, Terramin has been misleading and dishonest in its use of Hunter 


Valley as an example of mining and the wine industry co-existing, by withholding 


important facts from its example; and 


• Despite the fact that there is significant opposition to the mining of coal due to 


environmental issues, it as a mineral makes a significant contribution to Australia in terms 


of energy production. Gold production provides no real or critical benefit other than to 


shareholders in the production company. 


Continuing on with the theme of the Hunter Valley, as it has been mentioned so often by 


Terramin - There have been at least 2 coal mines rejected there in recent years, one by Chief 


Justice Preston of the NSW Land Environment Court (even though 170 jobs had been 


foreshadowed) and the other by the NSW Planning Assessment Committee. 


In the first instance, Julie Lyfford, representing “Groundswell Gloucester” (a local community 


group opposed to then mine) commented: 


“We’ve done our homework and the people who actually spoke to the Court were 


amazing because they were all fighting for their homes, their livelihoods, the farms and 


the river system which were going to be at risk”. 


In relation to the other proposed mine the commission found that “the economic benefits of the 


Rocky Hill open cut coal project would be outweighed by the detriment to the quality of life 


for residents near the coal mine site”. 


The Commission released a statement saying “In balance both the benefits and adverse 


impacts, the commission finds the project is not in the public interest”. 


Naturally these issues have not been mentioned by Terramin in their statements that mining and 


agriculture and the wine industry have co-existed in the Hunter Valley.  


We ask: What aspects are different between these declined mines and that proposed for 


Woodside?  In our opinion there are even greater potential risks associated with the proposed 


Bird in Hand Gold Mine. 


Section 24.9.3 discusses the impact of the propose mine on existing economic operations.  While 


the data is now a number of years old, and no attempt seems to have been made to update it, we 


were interested to note that Terramin’s Economic Impact study used a ‘farm gate value’ of $15 for 


a bottle of wine.  We sell 95% of our wines through our Cellar Door for prices ranging between 


$25 and $45 (an average price of $33.25).  A quick perusal of Bird in Hand’s website indicates a 


price range of $20 to $375 and for Petaluma, $25 to $115.  Consequently it is suggested that data 


contained in the Economic Impact Study used by Terramin is grossly inaccurate and should not 


be relied upon to assess the value of this proposed mine in comparison to the long term value 


that the local viticulture, horticulture and tourism industries are adding to the region and the State 


of South Australia. 



http://www.yancoal.com.au/
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Subsequent to the Economic Impact Report prepared by Terramin, the Inverbrackie Catchment 


Group commissioned South Australian company Econsearch to also undertake such a study, 


using more up to date and reliable data. We understand that it will be included as part of either 


the Bird in Hand submission or the Petaluma submission, possibly both. 


Unlike Terramin’s Chapter 24, which makes numerous assumptions as they and their consultants 


did not have appropriate data we, and other businesses in the area, were asked by Econsearch to 


provide extensive information on issues such as production levels, turnover, employment 


numbers (full and part time), expected investments etc.  The report by Econsearch presents a 


significantly different picture that Terramin has attempted to convey, 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. 


Furthermore, Accounting Firm, BDO has peer reviewed Terramin’s Economic Impact report 


conducted by Economic Research Consultants (ERC).  BDO identified the following issues: 


• 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; 


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


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


• 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); 


• 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 id=s more 
intensively used for agriculture than is the Hunter Valley; 


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


• 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; 


• The ERC report ignores issues such as long term impact on water. 
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Summary 


We believe that there is more than enough evidence in this submission and those of a number 


of other affected partied, to demonstrate that: 


• There are serious flaws with Terramin’s grouting plans and therefore on the ability of 


neighbouring viticulture and horticulture businesses to rely on underground water; 


• There are serious deficiencies in Terramin’s Managed Aquifer Recharge plans (and 


without the ability to reinject water, they will need a licence which is equivalent to 


almost half of the allocated underground water allocated for the region); 


• There are major flaws in Terramin’s Economic Impact Assessment.  Rather than the 


mine providing a boost to the region, it is more likely to result in loss of jobs (or at 


best, curtail growth in positions in the wine industry, hospitality and tourism). 


• Terramin continuously presents only the information which supports its mining 


proposal.  Facts that may weaken its case are constantly overlooked or omitted. 


These factors are all critical to the ongoing viability of the region and its ability to contribute to 


the South Australian economy 


In addition to the above, there are numerous other issues including: 


• Possible contamination of the Inverbrackie Creek form runoff from the mullock heap; 


• Noise; 


• Constancy of noise and blasting; 


• Dust: 


• Reduced air quality and the resultant health issues; 


• Increased traffic and wear and tear on our road system; 


• Loss of visual amenity; 


• Increased fire risk; 


• Increased weeds; and 


• Loss of property values. 


On top of that, is the very real risk that Terramin does not have the financial substance and backing to 


remediate and compensate should something, unexpected in Terramin’s view but considered quite 


likely by many neighbours, go wrong.  Given the amount of ‘modelling’ that has been relied on by 


Terramin, and the fact that any ‘tests and trials’ undertaken have been of short duration when 


compared to the proposed mine life, it is highly likely that not all will go as planned.  As we said, 


Terramin would not have included in its Mining Application any ‘model’ that did not justify the outcome 


it is seeking; yet other experts in similar fields have a differing opinion. 


We have demonstrated that just one small aspect of the proposed mine, namely the planting of trees 


and as a result, an increase in bird population, will result is major increases in our operating costs.  


There are just so many aspects of this Mining Application that result in disadvantage to the people 


and businesses which have invested heavily in this area and wish to remain her for the long term, not 


just exploit it then move to another location. 


We hope we have also demonstrated that Terramin’s assertions that the wine/tourism and mining 


industries can co-exist are not true.  Terramin has taken steps to impede development of the wine 


industry, in particular objecting to two of Bird in Hand’s development applications, but also not being 


prepared to genuinely listen to concerns of neighbours and members of the WCCC and adjust their 


proposed mining methodology (and daily working hours) accordingly.  They have been misleading 


and/or distorted the facts in relation to the wine industry and mining co-existing in other regions.  


The only possible way that the two industries can co-exist in this region is if very strict conditions are 


applied concerning operating and blasting hours, such as 7 am to 6 pm Monday to Friday; but even 


with that condition existing, long term businesses would still suffer from increased noise, dust, traffic, 


increased costs and reduced revenue.. 
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Our final comment:  This situation is beautifully summed up by a person at the Woodside Community 


meeting (who we don’t know, but who was quoted in Adelaide Now of 20 August 2019): 


“Why would you want to drop a steaming turd in a beautiful area 


like this unless you’re someone on drugs?” he said. “You’ve got 


to have rocks in your brain.”  


This Mining Application needs to be rejected outright and in its entirety so that the people of 


Woodside and surrounds con, after almost 10 years of uncertainty, get on with their lives and 


businesses with confidence. 


It just isn’t worth the risk. 
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Appendix 1 


Statement lodged by Judy Kelly in with Judge Jack Costello in the 


Environmental Court 


 


Terramin v Kelly 


 


1. The Application for Waiver Document (Terramin’s application to get the 


go ahead from the Court to proceed with the pit holes without us signing) 


says in Clause 10 that they have been unable to reach agreement with 


me as to the proposed waiver. 


2. That is not correct.  We are currently following Government protocol. 


3. We were provided with several State Government information brochures 


by Terramin.  One of those was titled “Guidelines: landowner rights and 


access arrangements in relation to mineral exploration and mining in 


South Australia” and was produced by the Department of State 


Development. 


4. Clause 9.8 of that document (which has been included in the exhibit 


marked MD8 referred to in the affidavit by Matt Daniel) states: “If 


freehold or leasehold land is mortgaged then landholders may have an 


obligation to their mortgagee to seek their consent to enter into a 


waiver agreement.” 


5. Having read the State Government documents, my husband Glen Kelly 


sent an email to our Bank Relationship Manager on 7 September.  There 


were some comments made in that email which are relevant to our 


Banker/Customer relationship and which are inappropriate for revealing 


to this Court.  However, the relevant comments (which I will read out) 


are as follows. (See attachment) 


6. As you can see, the crux of the email was that we were not objecting to 


signing the document.  We were simply following the recommendation of 


the Department’s guidelines, informing our bank of the situation and 


asking if they had any objections to us signing. 
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7. Also, on 7 September, we wrote to Matt Daniel advising that we had 


approached Westpac, and that we would get back to him as soon as we 


had received a response.  That letter is exhibit MD10 in Matt Daniel’s 


affidavit. 


8. At this stage we have not had any response from Westpac.  Referral to 


their solicitors may take some time and it probably isn’t high on their 


priority list, as reviewing the documents is a cost rather than an income 


earning activity for them. 


9. The next day, Matt emailed us and said “Although I don’t believe the 


bank needs to be involved in this matter as no work is going to happen 


on Ms Kelly’s land over which the bank holds an interest, we would of 


course be happy to provide any necessary information to your 


relationship manager.  Would you please let me have the contact 


details of your relationship manager so that I can forward the 


background information to him or her?”  That email is exhibit MD11. 


10. At that stage Matt was also stepping up the pressure with telephone 


calls, emails and calling into our Cellar Door with no appointment 


(although we acknowledge that it is a ‘public place’).  


11. We were certainly starting to feel pressured.  Hence Glen emailed Matt 


on 12 September saying that it would be inappropriate to pass on details 


of our Relationship Manager and have him harassed as well.  Glen’s 


words (and these are recorded in exhibit MD12) were that we were at 


the point of being bullied and harassed by Matt. This is something, which 


we both felt.  


12. Along similar lines we attended the public presentation put on by 


Terramin at the Woodside Institute last Thursday 22 September.  After 


the presentation, the community was invited to ask questions.  We were 


sitting near the front and I put up my hand to ask a question.  I estimate 


that I had my hand up constantly for close to an hour, but Matt refused 


to look at me or acknowledge my question.  In the end I simply got to my 


feet and asked it anyway and received some cheering from the 


community as all had noticed that I was consistently being ignored! 


13. The Summons to appear in this Court was delivered to our Cellar Door to 


a staff member on the morning of Friday 23 September.  I was out at the 


time and had a business commitment in Clare at 3 pm so had no time to 
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attempt to seek any legal input before I left that day. I did however 


contact the court and Botten Levinson Lawyers. 


14. I asked whether it would be possible to have the matter deferred by a 


week or so, as I was scheduled to be in Sydney on wine business for the 


next few days. 


15. We run two businesses, and often have commitments well in advance, so 


being given less than 2 full business days’ notice to attend today’s session 


was in my view totally unreasonable and again to me a further form of 


the bullying we are experiencing. 


16. I contacted the Court to seek a deferral and was informed that it could 


only be deferred on the written agreement of all parties. 


17. Hence yesterday morning I made attempts to phone Mr Levinson and 


ultimately sent him an email as my calls were not initially returned. 


18. He ultimately responded that his client, Terramin, would not agree to any 


deferment. 


19. I again see this as a continuation of the bullying, harassing and heavy 


handed approach taken by Terramin and in particular, Matt Daniel.  I 


actually feel threatened and want this to be on public record that if 


anything untoward happens to me my family, home or business I will 


hold Terramin as first suspects. 


 


So, in summary: 


- I note that Clause 12 of the Affidavit document that the current 


Exploration Licence Number 5469 expired on 31 August 2016, and 


that an extension has been applied for but not yet received. The 


clause continues that “the licence is expected to be renewed in the 


coming weeks” 


- We have not refused to sign the waiver – we have simply followed 


the Department of State Development’s guidelines and sought input 


from our bank.   


- We advised Matt Daniel in writing of where we were up to, which has 


only resulted in a very heavy handed approach to us 


- Given that the Exploration Licence has yet to be formally extended, I 


request that this Court give us another month to: - 


- a) Follow up a response from Westpac; and 
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- b) Based on that, provide us with reasonable time to obtain legal 


representation if we decide we need it. 
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-  


Appendix 2 


Extracts from Affidavit by Matthew Cliff Daniel dated 2 December 


2016 
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Appendix 3 


Wallbridge Gilbert Aztec Report 


 


Please Refer Separate PDF File Attached   
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Appendix 4 


Letter from Ray White Woodside 
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Appendix 5 


Stock Exchange Announcement Regarding Richard Taylor’s 


Appointment 
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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. 







21 WGA Bird in Hand Proposed Mine Managed Aquifer Recharge Review Project No. WGA 191368 


Doc No.  
Rev. B 


• 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. 







22 WGA Bird in Hand Proposed Mine Managed Aquifer Recharge Review Project No. WGA 191368 


Doc No.  
Rev. B 


• 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.  


 







23 WGA Bird in Hand Proposed Mine Managed Aquifer Recharge Review Project No. WGA 191368 


Doc No.  
Rev. B 


 


REFERENCES 


Econsearch, 2017. Economic contribution of agriculture and related activity in the Inverbrackie District 


Adelaide Hills. A report prepared for the Inverbrackie Catchment Group  


Golder, 2019. Bird in Hand Gold Project – Investigations into Managed Aquifer Recharge – stage 2 


injection tests and stage 3 groundwater model validation. A report by Golder Associates for 


Terramin Australia Ltd.  


GPA Engineering, 2017. Water treatment options study report Bird in Hand (BIH) gold mine Terramin 


Australia Ltd. A document prepared by GPA Engineering for Terramin Australia, GPA Document 


No 17412-REP-001. 


Harrington G., and Harrington N. 2019. Independent peer review of updated modelling for the Bird in 


Hand gold project. A report prepared by Innovative Groundwater Solutions for Terramin Australia 


Limited.  


Goonan P., Jenkins C., Hill R., and Kleinig T., 2015 Subsurface groundwater ecosystems − a briefing 


report on the current knowledge, monitoring considerations and future plans for South Australia. A 


report By the South Australian Environment Protection Authority ISBN 978-1-921495-65-6. 


Terramin 2019 Bird in Hand gold project mining lease proposal Ch. 10. Groundwater pp10-56 


van den Akker, J. and Watson, T. 2017, Bird in Hand Gold Project Groundwater Assessment. A report 


prepared by Australian Groundwater Technologies for Terramin Report No. 1300-14-TAB.   


Water Allocation Plan for the Western Mount Lofty Ranges Prescribed Water Resources Area, 2013. 


Prepared by Adelaide and Mount Lofty Ranges Natural Resources Management Board. 


 







 


 
 


 


Russell Martin  
SENIOR PRINCIPAL HYDROGEOLOGIST 


Telephone: 08 8223 7433 


Email: rmartin@wga.com.au 


ADELAIDE 


60 Wyatt St 
Adelaide SA 5000 
Telephone: 08 8223 7433 
Facsimile: 08 8232 0967 


MELBOURNE 


Level 2, 31 Market St 
South Melbourne VIC 3205 
Telephone: 03 9696 9522 


PERTH 


Level 1, 66 Kings Park Road 
West Perth WA 6005 
Telephone: 08 9336 6528 


DARWIN 


Suite 7/9 Keith Ln 
Fannie Bay NT 0820 
Telephone: 08 8941 1678 
Facsimile: 08 8941 5060 


WHYALLA 


1/15 Darling Tce 
Whyalla SA 5600 
Phone: 08 8644 0432 


WALLBRIDGE GILBERT AZTEC 


www.wga.com.au 
Click and type email address 


 











1 | P a g e  
 

Judy and Glen Kelly 

 

Submission in Relation to the Bird in Hand 

Gold Mine Mining Lease Application 

20 September 2019 

 

 

 

 

 

  



2 | P a g e  
 

Introduction 

 

Our names are Judy and Glen Kelly. 

We are Adelaide Hills Residents who both live and operate our wine business (Artwine) and Cellar 

Door at 72 Bird in Hand Road Woodside.  In addition to that we have approximately 6 Hectares of 

vines on the property as well as more than100 olive trees. 

Our property (which is in the name of Judy Kelly) is located across Bird in Hand Road from the land 

on which Terramin wants to construct the entrance to its mine, along with other infrastructure 

including  a workshop, batching plant, water treatment plant and dam and an integrated mullock 

landform for excess mullock. 

Our house, Cellar Door and part of our vineyard are all within the 400 metre ‘exclusion zone’ for the 

proposed mining project and as a result we are concerned that both our lifestyle and our livelihood will 

be adversely affected if it is to go ahead. 

We are not an internationally owned winery such as nearby Petaluma.  Even compared with Bird in 

Hand, which is privately owned, we are small, producing less than 10,000 cases of wine per year.  

Our focus is on the ‘newer varieties’ to Australia, of which we are an acknowledged leader, and which 

gives us a point of difference from our winery neighbours.  This adds to the attractiveness of the 

Pfeiffer Road/Bird in Hand precinct as a tourism region and all three wine businesses work well 

together and promote each other and the Adelaide Hills. 

In that regard, we commenced commercial wine production under our own brand in 2011.  In the eight 

years since, we have won an amazing 20 trophies at regional, national and international levels – an 

amazing result given many wineries operate for many years without winning a single trophy. Most of 

ours have been for wines made from those ‘newer varieties’; and all but one of the trophy-winning 

wines have been from grapes we have grown ourselves.  

However, all of our assets (including superannuation) are tied up in our wine industry activities, and 

everything we have lived and worked for is being put at risk if any of the assumptions or ‘modelling’ 

undertaken by Terramin proves to be wrong.  We aim to demonstrate throughout this submission that 

there have been numerous incorrect assumptions, errors, and deceitful and misleading comments (if 

not downright lies), and when it suits Terramin, omissions. 

Approval of Terramin’s Mining Application puts at risk the future of one of South Australia’s 

prime agricultural and horticultural regions as well as significant and growing Tourism 

revenue. 
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The Mining Application Process 

We would like to also comment at the outset that the Mining Application lodged by Terramin is very 

voluminous and is often phrased in very technical ways that are sometimes difficult for those outside 

the mining industry to understand.   

Terramin and its team of consultants have been working on the Mining Application for some years 

and has made the comment that they have allowed us an additional 3 week (to the 10 weeks 

proposed by the SA Department of Energy and Mining) to respond. 

Being a small family business, we do not have the time to analyse all of the submission in such a 

short period, and at the same time continue running our business.  Nor do we have the financial 

backing to engage consultants to find weaknesses in it.  Even Petaluma, a company with international 

ownership and far more access to external resources than us, has apparently found the timeframe 

unreasonably short. 

In that short timeframe we have looked at as much of the Mining Application and its supporting 

documents as possible.  If there are any errors or incorrect statements in our following submission, 

they are most likely because we have missed some information buried in the 6,000+ pages of 

documentation. 

We also mention that in some sections of this document there is a degree of repetition.  That is not 

inconsistent with the frequent repetition used in various Chapters of the Mining Application.  Where it 

occurs here it is because comments relate to more than one segment of the Application, and/or we 

wish to emphasise an issue. 

Our submission which follows outlines our concerns about the proposed mine, which is putting our 

livelihood and future, and no doubt that of many other locals, at risk.  On the other hand, the 

management and shareholders of Terramin have negligible investment in this project or commitment 

to the Adelaide Hills or South Australia.  If it fails to go ahead because the Mining Application is 

rightfully declined, or if anything goes awry, they simply move their attentions elsewhere. 

Finally, before moving on, we would like to comment on what, in our view is a very strange and biased 

process on which Mining Applications are assessed.  The first issue we have is, as mentioned above 

the short timeframe we and other concerned people have to lodge our objections compared with the 

time that the mining company has had.  More important, however, is the procedure where it is the 

mining company (which as will be demonstrated in our submission below, and those of some of our 

neighbours, does not have a great record in regards to attention to detail and thoroughness, and has 

not developed an acceptable level of trust among the local community) effectively gets the ‘last say’ 

by reviewing and commenting on all submissions.   

Surely it would be far more equitable if the appropriate Government Department(s) undertook the 

analysis based solely on Terramin’s initial Mining Application and the submissions by interested 

parties.  In that regard, given the broad reaching ramifications of this project, any decision should also 

at least have input from: 

• Treasury 

• Trade, Tourism and Transport 

• Health and Wellbeing 

• Primary Industries and Regional Development 

• Environment and Water 

• Transport, Infrastructure, Local Government and Planning. 
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General Introduction 

A Community Meeting was held at Woodside Town Hall on Monday 19 August 2019 which was 

attended by: 

- The Minister for Energy and Mining; 

- Several State Government Members of Parliament (including Member for Kavel, Dan 

Cregan);  

-  Federal Member for Mayo, Rebekha Sharkie; 

- Representatives of the Department of Energy and Mining;  

- Terramin CEO; Richard Taylor; and  

- About 300 local residents and business representatives. 

During Question Time, Paul Thompson, Senior Assessment Officer of Department of Mining was 

asked whether he was aware of any previous applications to mine in South Australia which had more 

houses and buildings within the “Exempt Land” area as was the case with the Bird in Hand Gold Mine 

application.  He responded that he was not. 

Terramin has many mining applications spread throughout the Adelaide Hills.  The Bird in Hand 

project is regarded as the most difficult to get approved as it is among prime residential and 

agricultural land as well as wineries and Cellar Doors.  If this application is approved, it will be the 

tip of the iceberg.  There is no doubt that Terramin would then be lodging applications to mine 

throughout the remainder of the Adelaide Hills.  In that regard, we note that this has already started, 

with a notice placed in The Courier of 18 September 2019 that Terramin has been granted an 

Exploration Licence in the Lobethal area. 

If this Mining Application is approved, many businesses will suffer, and many residents will lose the 

lifestyle which they moved to the Adelaide Hills for.  To paraphrase a 1960’s song, it will be “The Hills 

are Alive With The Sound of Mining” (not to mention potential damage to the underground water 

supply, dust, noise, blasting, a substantial increase in traffic, increased risk to other road users, lit up 

sites during the night and potential damage – possibly even total loss of a fabulous and growing wine 

and tourism industry). 

At the aforementioned Community Meeting, all of the attending politicians were invited to say a few 

words.  Rebekha Sharkie supported the overwhelming view of her constituents at the meeting and 

was applauded loudly when she made the comment that land can be farmed for generations but 

can only be mined once.  Rebekha has now been elected three times in what was for many years a 

‘Blue Ribbon’ Liberal seat because she listens to, and takes on, concerns of her constituents. 

During the meeting Mr Taylor indicated that mines and the wine industry could co-exist.  He gave the 

McLaren Vale Quarry as an example of the two competing industries doing so. 

What he did not mention is that the McLaren Vale Quarry operates from 6.30 am to 4.30 pm, 

Monday to Friday excluding holidays.  It blasts the rock once per week.  By comparison, 

Terramin is proposing to operate (including blasting) 24 hours a day, 7 days a week, 365 days 

a year. 

Furthermore, the three closest Cellar Doors in McLaren Vale are Mollydooker and Beach Road (both 

accessed via Seaview Road and Coriole (accessed via Chaffey’s Road).  The entrance to the Quarry 

is in Long Gully Road, McLaren Vale, and tourists do not need to use that road, or see the mining, on 

their way to nearby Cellar Doors.  Google Maps shows that from the entrance to the Quarry, it is 3.6 

km by road to Mollydooker, 2.9 km to Beach Road and 5.6 km to Coriole.  It is not a fair and 

reasonable comparison to Woodside where Bird in Hand and Petaluma share boundaries with 

Terramin, and we are 10.5 metres away across Bird in Hand Road.  Aspects of the proposed mining 

operation will be visible from all three Cellar Doors and/or when driving past which will detract from 

the visual amenities of all three businesses and hence our ability to attract visitors.  Furthermore, 

trucks will be constantly driving past the entrance to Bird in Hand Winery increasing the danger to 

tourists entering and exiting. 
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This is just one of many examples of Terramin and Mr Taylor distorting the facts and providing 

misleading, if not dishonest information, to justify the greed of Terramin and its shareholders.  

Nothing stated or written by Terramin, or its CEO, can be taken at face value.  

Invariably there are issues or facts, unfavourable to Terramin, which have 

been omitted or ignored. 

While on the subject of co-existing with wineries, we understand that Terramin has objected to the last 

two Development Applications lodged by Bird in Hand for its new office block and expanded Cellar 

Door.  Again, at the Woodside Meeting Mr Taylor indicated that they had objected because Bird in 

Hand had not consulted with them about its plans.   

We and other neighbours were not consulted in advance either.  However, we were forwarded a letter 

by the Adelaide Hills Council advising that the proposal had been lodged and inviting us to inspect it 

at the Council offices and comment if we desired.  This is standard procedure for any significant 

development and Terramin, as an adjoining property owner, would have received the same 

notification and could have visited either the Council or contacted Bird in Hand direct.  We and, I 

believe, most other neighbours, wrote to the Council supporting the development, but according to Mr 

Taylor the increased parking, and consequent dust at Bird in Hand would impact on Terramin’s 

operations.  Does he seriously expect anyone to believe that? 

Even had Bird in Hand staff wanted to make direct consultation with Terramin, it is difficult to do so 

easily when the company’s CEO is closeted in Melbourne, hundreds of kilometres from the chaos that 

a mine in Woodside will cause.  He is not the one who will be suffering from any adverse effects of the 

mine! 

Based on our experience (and more is outlined elsewhere in this submission) we are strongly of the 

view that, despite its rhetoric, Terramin has absolutely no intention of co-existing with its neighbours.  

If the Mining Application is approved, it will be up to us to do our best to co-exist with a mine next door 

rather than them cooperating with us! 

Before moving topics, there are several further issues arising from the aforementioned Community 

Meeting in Woodside which we would like to mention. 

A local, with many years’ experience in agriculture and irrigation in the region, made some comments 

about potential impacts of the mine and the Managed Aquifer Recharge proposal.  Mr Taylor was 

extremely condescending, basically suggesting that locals were not qualified hydrologists so wouldn’t 

really know anything about the aquifer.  Yet he is not a hydrologist either.  He is by training a lawyer 

(who no doubt looking after his own backside with all the disclaimers included in the Mining 

Application and supporting documents) with some business degrees.  He signed off on all 

submissions including the various water reports prepared by Consultants but he does not have formal 

qualifications in hydrology or mining.  Why is he, or for that matter, the Consultants used, any more 

knowledgeable about the local aquifer that people who have used and relied on it for many years? 

Mr Taylor was also queried on disclaimers in the various parts of the Mining Application and in 

particular, that attached to one of its Consultant’s reports.  He refused to answer! 

He was also asked about the level of Insurance that Terramin held or would hold to cover any major 

disaster, such as contamination or destruction of the aquifer, and its affect on local businesses.  

Again, he would not provide an answer to the question. 

Is this condescending and arrogant approach to the local community consistent with the 

ongoing rhetoric that comes from Terramin that it wishes to engage with, and work in harmony 

with, the local community?  Far from it!  Terramin, its management and its shareholders are 

only concerned about themselves.  The Woodside and surrounding community is only 

important in the context of generating profit for them. 
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Commitment of Local Residents and Businesses 

We, along with other nearby businesses such as Bird in Hand winery, Tolley Viticulture, Parker 

Strawberries to name a few, have invested heavily in this region.  Likewise, many local residents have 

chosen to live here because if the lifestyle it provides compared with living in Adelaide. 

In choosing to live and invest here, undoubtedly most of us have borrowed to fund our home or our 

business.  We are here for the long term during which time we are committed to growing the Adelaide 

Hills region, not just for a few years and then move our assets on to the next project and leave our 

workforce searching for new employment. 

We and our fellow residents are putting all of our assets and future on the line here.  We are all 

required to provided mortgages and guarantees to our banks and, should there be any adverse 

effects of the mine, we all stand the possibility of substantial financial loss.   

Angas Campbell, Principal of Ray White Woodside, has indicated that development of the Bird in 

Hand mine will negatively impact on values of local businesses and properties.  In his words: 

“The implementation of this one business will have a significantly negative affect on all 

stakeholders within the region.  The long, medium and short term benefits of a mine in Woodside 

do not outweigh the current and future operations and values of the region.” 

Furthermore, he comments that he is already noticing a reluctance to buy in the local area and that he 

has already lost several sales because buyers were concerned about living near a mine or a mining 

town. 

A copy of his letter is included below as Appendix 4. 

If house prices fall, what happens to those who are highly geared and their borrowings, all of a 

sudden, exceed the banks’ preferred lending ratios?  In all likelihood, their bank will force them to sell, 

often at a loss.   

What is their recourse to Terramin and/or the State Government in these circumstances?  This is a 

very important issue which must be addressed as part of assessing this Mining Application. 

 

  



7 | P a g e  
 

Modelling and Desk Research 

Many of the Chapters in the Mining Application indicate that Terramin has undertaken extensive 

modelling, in some cases supported by ‘peer reviews’ and ‘desk research’, in developing its proposal. 

Looking firstly at Desk Research which is another name for secondary research. Broadly speaking, 

there are two types of research activity: primary research (where you go out and discover information 

yourself); and secondary research (where you review what other people have done).  So, Desk 

Research is not about collecting data. Rather, it is about researching what others (usually academics 

rather than those working in a particular business or industry) have already researched in order to 

gain a broad understanding of a particular topic.  It should not be used as a basis for decision making!  

Modelling is an inexact science.  We (Glen in particular, who before deciding to invest in his own 

business, was a Senior Executive of Commonwealth Bank) has extensive experience in ‘modelling’ 

and, in particular, both preparing and analysing cash flow projections. 

In preparing such a cash flow model, one starts with the ‘known facts’ and builds those into the 

numerical projections.  Then it becomes necessary to make assumptions about factors which are less 

certain, and having done that, build further appropriate numbers into the ‘model’. 

As an example of the difficulties of modelling, in September 2018 we prepared such a cash flow 

model for our bank covering 9 months to the end of June 2019.  As it transpired, the numbers, which 

we thought were quite conservative at the time of preparation, were about 25% below our predictions.  

Interestingly the reason for that was not necessarily the assumptions regarding uncertain income 

levels but what we considered to be the ‘known’ facts.  We had agreement from a third party to buy a 

certain amount of wine, which in a normal year we could have supplied; but the 2019 vintage in the 

Adelaide Hills was, on average, only about 55% of the previous year, well below even an ‘average’ 

year.  Hence, we did not have the stock available to allow us to deliver on our agreement, and what 

we expected to be a certain income level could not be achieved. 

So, the point is that all modelling – be it financial or in relation to water or other issues associated 

with the proposed mine – can be flawed and in all probability will be flawed in one way or 

another.  It is difficult to model accurately over a period of a few months.  As the time period 

increases – and we are looking at a 5 year period for the proposed mine - the reliability of any model 

is likely to decrease. 

To put this another way, if one is trying to convince someone else to do something – in our case 

above, provide finance, and in this instance, obtain approval for mining to go ahead, one is not going 

to include a ‘model’ that does not support the proposal.  If necessary, assumptions will be 

changed so that the results portray the right result. 

It is demonstrated later in this submission that models used by Terramin and its consultants are 

deficient in a number of areas, and ‘peer reviews’ of that modelling have not been undertaken to an 

acceptable standard. 

Furthermore, based on our experience of owning one of South Australia’s  major market research  

business for over 15 years, we would also like to comment that any research undertaken is usually 

guided by the ‘brief’ from the client, as it is not uncommon for clients have an ‘outcome’ which they 

are seeking.  In other words, the research is used to justify the desired result.  Nowhere in the 

numerous documents which form part of the Mining Application have we been able to find any 

evidence of instructions which Terramin gave to its consultants, which suggests to us that Terramin 

worked with companies willing to provide the results they were after. 
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Impact of Terramin’s Proposals 

Throughout various chapters of the Mining Application, Terramin has generally used a rating scale as 

to the impact of various activities.  Terms commonly used are: 

• Negligible; 

• Very low;  

• Low; 

• Moderate; and 

• Uncertain. 

No definition appears to have been given as to what each of these terms mean.  However, it is 

obviously in Terramin’s interest to portray any potential risk or damage to neighbours as little as 

possible.  It is not surprising therefore that there are no ‘High’ or ‘Very High’ ratings as they would not 

assist the cause of getting the mine approved.  Perhaps the occasional use of ‘Uncertain’ in the 

documents is really a euphemism for there being relatively high risk associated with an 

activity. 

There is no doubt either that the ratings are from Terramin’s perspective, not from those likely to be 

affected.  The issue of potential damage to grape crops caused by an increased bird population, for 

instance, is not even deigned a rating, being dismissed by Terramin with the comment: 

“In the event that the species incidence increased, there are a range of control options including 

barrier netting”. 

In our case, barrier netting of our vineyard would increase our operating cost by about $12,000 per 

year.  In addition to that would be a capital cost of the nets of approximately $30,000, as well as an 

unknown annual cost of any repairs (as the nets regularly get torn in the installation and/or removal 

process and by larger birds).  Furthermore, as nets usually last a maximum of eight years, and birds 

are not going to go away once the mine is closed, we potentially have a substantial capital cost every 

eight years, even after mine closure. 

So, from our perspective, having to use barrier netting would have a major impact on our profitability. 

A further issue here is that each risk (and associated cost) is treated by Terramin in the 

numerous Mining Application documents as ‘stand-alone’.  If we are impacted by numerous 

events (which are mentioned in the next section) any overall effect is likely to be cumulative, if 

not exponential, in terms of increasing the costs or reducing the income and viability of our 

business.  This has not been addressed by Terramin. 
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Insurance Cover to be Held By Terramin 

As mentioned earlier, CEO Richard Taylor refused to be drawn at the Woodside Community Meeting 

on the level of insurance Terramin currently holds, or proposes to have should the Mining Application 

be approved. 

Despite Terramin insisting that there is negligible risk associated with this venture, documents 

included in this submission and in others (in particular those of Bird in Hand and Petaluma wineries – 

some of which we have seen, and we support the views included in those submissions) suggest that 

is not necessarily the case. 

As a minimum our businesses are likely to be damaged/affected by: 

• Increased (and constant) noise levels’ 

• Increased dust and fume levels; 

• Increased traffic and danger on our roads; 

• Increased Council Rates and State taxes to maintain our roads; 

• Loss of visual amenity due to the changing landscape of the Goldwyn site and nuisance of 

constant lighting throughout every night; 

• Loss of grape crop/income due to tree planting providing sanctuary for additional birds (or as 

outlined above, significant additional expense); 

• Increased fire risk; 

• Reduced property values; 

• Reduced wine sales as potential tourists will find other wineries/regions to visit; and 

• Some damage to the underground water supply. 

In the extreme case: 

• Surface water runoff which flows into the Inverbrackie Creek could, if contaminated, damage 

the water supply of Adelaide, Capital City of the driest state of the driest continent in the 

world;   

• Our aquifer could be destroyed resulting in failure of the many businesses in the region which 

rely on it; 

• Loss of the reputation of the Adelaide Hills as a ‘clean and green’ agricultural region thereby 

affecting all agriculture and horticultural products coming from the region; 

• Loss of the strong and growing tourism sector which the Adelaide Hills has developed; and 

• Loss of numerous jobs. 

All of this for the sake of generating short term benefit to some ‘cash and grab’ miners and investors 

most of whom have no interest in South Australia. 

If approval is given to this project, it is imperative that Terramin has adequate insurance and 

resources to cover both the worst case scenario, but, even if that does not happen, to properly 

remediate the site after mining has been completed. 

We have no idea how much that needs to be.  It needs far greater expertise than we have to 

determine a figure, but we envisage that given the potential loss to the region, and also ongoing 

reputation of SA as a place to source food and wine, or a place to visit, it needs to be in the Billions of 

dollars. 

We also note that Terramin undertook to provide a review of insurance requirements to the WCCC.  It 

seems that, like so many other promises, it was not honoured. 
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Ownership of Terramin 

From the information publicly available it is difficult to obtain a good understanding of Terramin’s 

shareholding/ownership. 

The company claims to be largely Australian owned, but that can no doubt be asserted as it is listed 

on the Australian Stock Exchange.   

Based on details of Directors in Chapter 1 of the Mining Application and the history/affiliations of some 

directors; as well as a perusal of the list of larger shareholdings it would appear that the company has 

strong connections to Asia.  We would therefore question the proportion of income generated by the 

proposed mine is likely to remain in Australia, let alone South Australia. 
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Remuneration of CEO, Richard Taylor 

Attached as Appendix 5 is the announcement to the Australian Stock Exchange on 3 May 2018 of Mr 

Taylor’s appointment as the new CEO of Terramin.  It indicates that: 

• His base salary is $ 325,000 per year; 

• He is entitled to short term incentives of up to 50% of base salary subject to achieving Key 

Performance Indicators (KPI’s) to be identified by the Board.  The Stock Exchange 

announcement does not indicate what the KPI’s are, but it seems reasonable to assume that 

they would include either lodgement of the Mining Application and/or approval of the Mining 

Application; 

• The package includes options on 10 million ordinary shares on Terramin, subject to him 

remaining with the company. 

And all of this for not putting any of his own assets at risk or accepting any responsibility for errors or 

omissions in the various documents. Yet he expects we neighbouring residents to suffer if anything 

proves wrong.  Is that equitable? 

There is little wonder that he is willing to sign off on inadequate Consultants’ reports (with disclaimers 

of course) and give examples about issues such as co-existence which omit any facts that are likely 

to damage Terramin’s credentials. 

If he has confidence in the reports, he should also be required to also pledge personal assets, like we 

all do, to support the Mining Application.  With projects as risky as this, shareholders 

and senior executives should not be allowed the protection of “hiding behind 

the Corporate Veil” to the detriment of others whom they may damage. 
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General Opposition to the Proposed Mine 

In case the Minister for Mining and Energy and representatives from his Department (and for that 

matter, Terramin) did not notice this in the recent Community Meeting in Woodside, there is a very 

high level of opposition to the Bird in Hand Gold Mine. 

• Federal Member for Mayo has publicly expressed opposition to this mine; 

• State Member for Kavel, Dan Cregan, has publicly expressed opposition to this mine; 

• Senator Sarah Hanson Young has publicly expressed opposition to this mine; 

• A number of members of the South Australian Liberal Party are on record as opposing mining 

in prime agricultural land; 

• Bird in Hand Wines is opposed to this mine; 

• Petaluma Wines is opposed to this mine; 

• Simon Tolley Wines is opposed to this mine; 

• Lobethal Road Wines is opposed to this mine; 

• Artwine is (obviously) opposed to this mine; 

• Adelaide Hills Wine Region is opposed to this mine; 

• South Australian Wine Industry Association is opposed to this mine; 

• A.F. Parker Strawberries is opposed to this mine; 

• Green Valley Strawberries is opposed to this mine; 

• The Chair of Adelaide Hills Tourism is opposed to this mine; 

• Adelaide Polo Club is opposed to this mine; 

• Many other local landowners are opposed to this mine; 

• The owners of 86 Bird in Hand Road (Davis and Tyler) are opposed to this mine 

• Numerous customers at our cellar door have signed a petition in opposition to this mine.  

When combined with those who have signed an on-line petition are added, there are over 

10,000 registered opponents. 

No doubt there are also many others. 

Local member for Kavel, Dan Cregan, has listened to his constituents and has potentially jeopardised 

his political career in being vocal in his view against the mine.   

The opposition of all of these people and organisations is not against mining as such.  It is because of 

the location of this mine in a prime rural and residential area, and its ability to damage the fractured 

rock aquifer system and, as a result, the thriving agriculture, horticulture and tourism industries. 

So, on that basis why can’t: 

• The Department of Energy and Mining (along with the Minister) get the message that so many 

people are concerned about the negative impacts of this proposal and ‘knock it on the head’ 

once and for all; and 

• Terramin get the message that they are not welcome in this beautiful agricultural and 

residential area which, without the possibility of damage from mining and us of/reinjecting into 

the aquifer, will provide so much value to South Australia for many decades to come? 
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Chapter 1: Introduction 

We note that at the beginning of Section 1 of this document, a statement is made: 

“Terramin Exploration Pty Ltd is a wholly owned subsidiary of Terramin Australia Limited.  All 

references to Terramin in this document may be taken to refer to either Terramin Exploration Pty 

Ltd as well as Terramin Australia.” 

The document outlines in Section 1.1 that: 

“Terramin Australia Limited, the parent company of Terramin Exploration Pty Ltd owns and 

operated AZM (Angas Zinc Mine).  ……. Terramin holds a number of highly prospective mineral 

deposits and exploration tenements across South Australia and Northern Africa……..Projects 

include the flagship Tala Hazma Zink Project, located in Algeria.” 

Prior to becoming involved in the wine industry Glen Kelly held a number of Executive and Senior 

Executive positions in the banking sector, particularly in the area of commercial finance.  In his 

experience, one of the main reasons for having a number of corporate entities in a group (particularly 

if any operated in a high risk area) was to ensure that if one company experienced any form of 

financial difficulties or law suit, creditors and litigants only had access to assets of the failed company 

– which by that stage had generally all been dispersed. 

Should the Government decide to grant this Mining Application, we suggest that ALL entities in the 

group must be required to cross-guarantee each other so that in the event of disaster, or mine 

closure, all group assets including international assets, are available as compensation, not just those 

of the operating company.  Certainly, Terramin Australia Limited must be a guarantor of its 

subsidiary, but ideally the major shareholder Asipac Capital Pty Ltd should be required to support the 

project with a guarantee from a reputable Australian bank, for a substantial amount.  

If the Angus Zinc Mine is run through a separate entity (which is not entirely clear from this Mining 

Proposal), it should also be required to pledge its assets to support this high risk venture. 

Furthermore, Terramin regularly publicises its investment in an Algerian Zinc Mine.  Tangible support 

in the way of a reputable bank guarantee which puts at risk the assets of that company is highly 

desirable.  If that is not possible due to say minority shareholders, some way needs to be determined 

to ensure that the Algerian investment by Terramin is available as support for the Bird in Hand Gold 

Project for the benefit of both local individuals and businesses and the South Australian Government. 

This is particularly important.  In Terramin Australia Limited’s 2019 Interim Financial for the six 
month period ended 30 June 2019 (which had been independently reviewed by Grant Thornton) it 
was indicated that: 

• the current liabilities of the Terramin Group exceeded its assets by $23.6 million;  

• additional debt or equity will be required within 12 months in order for Terramin Group to 
continue as a going concern; 

• Grant Thornton states in independent review, “that a material uncertainty exists that may cast 
significant doubt on the [Terramin Group’s] ability to continue as a going concern”; and  

• Terramin Group does not have a Deed of Cross Guarantee in place. If Terramin Exploration is 
unable to discharge any of its liabilities, there may be no ability for those liabilities to be 
recovered from any other entities within the Terramin Group. 

 

Essentially Terramin is reliant on Asipac for funding, but at present Asipac is not obliged to 

fund Terramin if anything goes wrong.  It will simply walk away! 

We as South Australian residents and taxpayers do not want a reoccurrence of the situation with the 

iron sulphite mine at nearby Brukunka which was closed with the operator being unable to pay for 

remediation.  We understand that the South Australian Government – and hence we as taxpayers - 

are still paying out about $1m a year for rehabilitation and revegetation since the mine was closed in 

1980, almost 40 years ago. 
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The land around the proposed Bird in Hand Gold Mine is much more densely populated that that 

around Brukunga, and also is much more important to both the wine industry and Adelaide Hills 

Tourism.  If Terramin is to proceed with mining which has the potential to have major adverse impacts 

on the region, we believe the Government needs to not only have guarantees from all entities in the 

group, but also hold a significant bond to cover any potential disasters.  Something in the order of 

some hundreds of millions of dollars, if not Billions of dollars, would not be unreasonable.  If Terramin 

and its Chief Executive believe that there is no or minimal risk associated with this development, they 

should be prepared to lodge such a bond, to be released once both mining and 

rehabilitation/revegetation is complete. 

Each Chapter of the Mining Application begins with the following (or similar) disclaimer: 

A declaration has been made on behalf of Terramin Exploration Pty Ltd and Terramin Australia 

Limited by its Chief Executive Officer that he has taken reasonable steps to review the information 

contained in this document and to ensure its accuracy as at 31 May 2019.  Subject to that 

declaration: 

(a) In writing this document, Terramin Exploration Pty Ltd (TEPL) and Terramin Australia Limited 

(TAL) have relied on information provided by specialist consultants, government agencies and 

other third parties.  TEPL and TAL have reviewed all information to the best of their ability but 

do not take responsibility for its accuracy or completeness; and 

(b) This document has been prepared for information purposes only and, to the full extent 

permitted by law, TEPL and TAL, in respect of all persons other than the relevant government 

departments, makes no representation and gives no warranty or undertaking, expressed or 

implied, in respect to the information contained herein, and does not accept responsibility and 

is not liable for any loss or liability whatsoever arising as a result of any person acting or 

refraining from acting on any information contained within it.” 

In other words: “We have made an effort, but if anything goes wrong, 

don’t look to us to fix it or compensate anyone”. 

That situation cannot be allowed to exist! 

As we aim to demonstrate below, and as also demonstrated in a report of the Managed Aquifer 

Recharge Review, commissioned by the Inverbrackie Creed Catchment Group and performed by 

Wallbridge Gilbert Aztec, there are many inaccuracies, omissions and errors in Terramin’s Mining 

Application. 

We are strongly of the view that there are compelling reasons for it to be declined outright, thereby 

allowing those of us who are potentially affected, to get on with our lives and return to running our 

businesses and contributing to the State economy rather than being sidelined by this distraction which 

has wasted countless hours of valuable time over recent years. 

However, should the Department of Energy and Mining be willing to take the high risk of approving 

this project, the numerous disclaimers only serve to highlight the necessity of ensuring adequate 

support is in place to compensate property owners and businesses for any disaster and also ensure 

that the State Government and hence all residents of South Australia are not burdened with 

rehabilitation and clean-up costs, let alone claims for compensation from individuals and businesses 

which have suffered loss.  

Moving on, we also note that Section 1.1 indicates that “Terramin has a highly capable team to 

take projects from exploration through feasibility to production.”  Perusal of the Terramin 

website lists only 2 members of staff, CEO Richard Taylor and Chief Financial Officer/Company 

Secretary Simon Iacopetta.  The company has a history of staff turnover, with Environmental Officer 

Matt Daniel being the only staff member who has been consistently employed by the company over 

the last 3 to 4 years (although we heard recently that he is now engaged as a consultant rather than 

staff member).  We believe that a number have left or let go in recent months as the Mining 
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Application neared completion, and we would query whether Terramin really has a competent and 

qualified team to run this project, if approved, or whether it needs to go into a significant recruitment 

drive. 

 

We also note that the Executive Declaration (Page 1.5) states “Terramin is committed to working with 

communities to maximise the benefits and minimize the impact resulting from our activities”.  Then 

Section 1.9 states “The proposed level of impact (environmental outcomes) are acceptable given the 

economic and social benefits.  Both statements indicate that there is certainly some risk associated 

with the proposed mine.  What Terramin, we or the Government don’t really know is how great is that 

risk.  Naturally, in applying for a Mining Licence, Terramin will downplay any risks.  Terramin’s only 

concern is for its shareholders, a very small percentage of which live in South Australia.  From our 

dealings with the company’s staff, they have NO regard for the opinions of local residents or the 

impact which the mine would have on them. 

 

In that regard, we note that Section 1.7 Terramin claims to adhere to the principle of “Ensuring 

employees and agents of the company engage with stakeholders in a way which fosters mutual 

respect and trust between the company and the local communities in line with leading industry 

practice”.  That certainly has not been our experience.  As a neighbour who deferred signing a Waiver 

in relation to preliminary drilling within 400 metres of our house and Cellar Door (as, in terms of 

Department of State Development guidelines, we were awaiting input from our bank which holds a 

mortgage over the property), we felt bullied, intimidated and at stages even wondered whether we 

were going to be physically threatened.  In that regard, we have included as Appendix 1, a copy of a 

statement we lodged with Justice Jack Costello of the Environmental Court.  Paragraphs 10 to 19 are 

relevant in terms of the approach taken by Terramin towards people who oppose their approach. 

 

However, for ease of reading Paragraphs 7 to 19 also follow below. 

 
7. Also on 7 September, we wrote to Matt Daniel advising that we had approached Westpac, and 

that we would get back to him as soon as we had received a response.  That letter is exhibit 

MD10 in Matt Daniel’s affidavit. 

8. At this stage we have not had any response from Westpac.  Referral to their solicitors may 

take some time and it probably isn’t high on their priority list, as reviewing the documents is a 

cost rather than an income earning activity for them. 

9. The next day, Matt emailed us and said “Although I don’t believe the bank needs to be 

involved in this matter as no work is going to happen on Ms Kelly’s land over which the 

bank holds an interest, we would of course be happy to provide any necessary 

information to your relationship manager.  Would you please let me have the contact 

details of your relationship manager so that I can forward the background information 

to him or her?”  That email is exhibit MD11. 

10. At that stage Matt was also stepping up the pressure with telephone calls, emails and calling 

into our Cellar Door with no appointment (although we acknowledge that it is a ‘public place’).  

11. We were certainly starting to feel pressured.  Hence Glen emailed Matt on 12 September 

saying that it would be inappropriate to pass on details of our Relationship Manager and have 

him harassed as well.  Glen’s words (and these are recorded in exhibit MD12) were that we 

were at the point of being bullied and harassed by Matt. This is something, which we both felt.  

12. Along similar lines we attended the public presentation put on by Terramin at the Woodside 

Institute last Thursday 22 September.  After the presentation, the community was invited to 

ask questions.  We were sitting near the front and I put up my hand to ask a question.  I 

estimate that I had my hand up constantly for close to an hour, but Matt refused to look at me 
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or acknowledge my question.  In the end I simply got to my feet and asked it anyway and 

received some cheering from the community as all had noticed that I was consistently being 

ignored! 

13. The Summons to appear in this Court was delivered to our Cellar Door to a staff member on 

the morning of Friday 23 September.  I was out at the time and had a business commitment in 

Clare at 3 pm so had no time to attempt to seek any legal input before I left that day. I did 

however contact the court and Botten Levinson Lawyers. 

14. I asked whether it would be possible to have the matter deferred by a week or so, as I was 

scheduled to be in Sydney on wine business for the next few days. 

15. We run two businesses, and often have commitments well in advance, so being given less 

than 2 full business days’ notice to attend today’s session was in my view totally unreasonable 

and again to me a further form of the bullying we are experiencing. 

16. I contacted the Court to seek a deferral and was informed that it could only be deferred on the 

written agreement of all parties. 

17. Hence yesterday morning I made attempts to phone Mr Levinson and ultimately sent him an 

email as my calls were not initially returned. 

18. He ultimately responded that his client, Terramin, would not agree to any deferment. 

19. I again see this as a continuation of the bullying, harassing and heavy-handed approach taken 

by Terramin and in particular, Matt Daniel.  I actually feel threatened and want this to be on 

public record that if anything untoward happens to me my family, home or business I will hold 

Terramin as first suspects.” 

In addition to this, we (Judy) were ‘stalked’ by Matt Daniel who specifically sought out her social 

media posts and articles in newspapers.  These were included in several Affidavits lodged in the 

Environment Court by lawyers, Bottin Levinson, and are included in Appendix 2. 

The approach by Terramin and its legal team is in no way consistent with its claims of 

coexisting with and cooperating with its neighbours. 

We are probably about to go through this all again, as we recently received in the mail another Waiver 

to sign.  Like other neighbours we are in the process of obtaining legal input but, contrary to 

statements made by Terramin about being confident of obtaining approvals, we and others do not 

wish to sign the Waiver.  Further comment is made on that issue later in this submission. 

 

Along similar lines, Terramin commissioned CSIRO to undertake a longitudinal study of issues 

relating to the proposed mine and attitudes towards Terramin. The company’s website alludes to that 

www. https://www.terramin.com.au/community/bird-hand-community/csiro/.  However, if one 

attempts to look at the survey results, they receive the message “The final survey is now 

complete.  No access provided to details”.  Perhaps that isn’t surprising!  A constant message coming 

through, wave after wave of the survey, was that locals did not trust Terramin.  Furthermore, any 

small proportion that did trust them was not increasing.  So much for fostering mutual respect and 

trust!!!!! 

 

Finally, Section 1.4 (Overview of the BIHGM) indicates that the project will involve a 5 year ‘life of 

mine’ including 12 months of site infrastructure development based on known resources.  The latest 

Waiver request received in the last few weeks, is asking us to waive all rights for 21 years.  There is 

simply no consistency or honesty in the information which Terramin is conveying to affected 

parties. 

 

 

https://www.terramin.com.au/community/bird-hand-community/csiro/
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Chapter 2: Description of Existing Environment 

 

In Section 2.1.3 the Mining Application mentions that the proposed mine site is located within the 

Adelaide Hills Council area and is zoned “Watershed (Primary Production)”.  The zone’s objectives 

and principles of development control aim to prevent any development that may lead to a 

deterioration in the quality of surface or underground water and also maintain the land for primary 

production. 

The Adelaide Hills Council has restricted us to a maximum capacity of 50 persons at our Cellar Door 

as we are not connected to a sewer.  All waste water is pumped through two specially designed and 

approved ‘Ri-treat’ units to purify it before it is ultimately spread via a sprinkler system over hundreds 

of square metres of our garden.  However, the Council’s concern is that if the amount of recycled 

liquid were to be increased, it could potentially contaminate water run-off into the Onkaparinga 

catchment area. 

Surely any runoff from the proposed mining site has the potential to contaminate the Adelaide water 

even more as gold is considered one of the most toxic forms of mining.  Furthermore, Terramin would 

also require a system to manage the effluent from their workforce which allegedly would exceed 90 

for over 3 years. 

We would also like to refer to the fact that the “Watershed (Primary Production)” status of the 

area has the principle of maintaining the land for primary production.   

 

The Australian Taxation Office defines a primary producer is an individual, partnership, trust or 

company operating a primary production business if they undertake: 

• plant or animal cultivation (or both) 

• fishing or pearling (or both) 

• tree farming or felling (or both). 

Mining does not fall under that definition so is effectively outside activities allowed in the area.  Yet the 

local Council does not seem to be permitted to have any input into this proposed activity. 

 

In Section 2.1.4 Terramin has attempted to compare the contribution of the wine industry with that of 

the mining industry to the economy of South Australia and aimed to imply that mining is a much more 

valuable to the economy.  It has overlooked (or more likely chosen not to mention in its desire to 

distort the real situation) however, that most of the mining revenue is derived from enormous mines 

located in what are essentially unpopulated areas of the state which are generally unsuitable for 

agriculture. 

 

If this (and as a consequence of any approval, other Mining Leases that Terramin will seek approval 

for) receive the green light, they will still not make an enormous contribution to the State economy, yet 

they risk doing untold damage to prime rural and residential land. 

 

https://www.ato.gov.au/business/primary-producers/primary-production-activities/#Plantandanimalcultivation
https://www.ato.gov.au/business/primary-producers/primary-production-activities/#Fishingandpearling
https://www.ato.gov.au/business/primary-producers/primary-production-activities/#Treefarmingandfelling
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As stated by Federal MP for Mayo, Rebekha Sharkie (and mentioned earlier) land can be farmed for 

generations but mined only once. 

 

Section 2.2.3 discusses the contribution of Tourism to the Adelaide Hills region.  Terramin mentions 

that visitors contribute an estimated $110m per annum in direct tourism spend (2015 data).  If they 

had taken the effort to firstly include accurate data, then search for more recent information, they 

would have learnt that SA Tourism figures suggest that visitors contributed $117m in the year to 

December 2013 and that had grown to $172 m in the year to December 2018. 

 

At this stage about 95% of tourism to the region is intra and interstate, with only about 5% of visitors 

being international.  The Adelaide Hills Wine Region is aiming, with the assistance of several grants 

received from Wine Australia, to make the region more appealing to an international market. 

  
Furthermore, in August 2019, the South Australian Tourism Commission  launched the South 

Australian Visitor Economy Sector Plan 2030. This plan sets a bold ambition to grow our State’s 

visitor economy to $12.8 billion by 2030 and generate an additional 16,000 jobs, many of which will be 

in the Adelaide Hills region, one of the fastest growing tourism destinations in Australia.  The 

jobs created for locals, particularly the young, and the funds consequently retained and spent in the 

local economy (as opposed to being distributed to interstate and international shareholders) will have 

a far more beneficial and long-lasting impact on our State that a short-term gold mine. 

Section 2.3.2 indicates that Terramin is confident of its ability to obtain agreements with the vast 

majority of landholders whose properties have the potential to require negotiation and registration of a 

waiver or exemption.  We have made further comment under Chapter 21.  However, based on our 

discussions with others in the Exempt area, we suggest that this comment is just the beginning of 

misleading and deceptive statements made throughout the Mining Application with the aim of 

portraying to The Department of Mines that it is doing the right thing and has support for the project 

from the local community.   

We know many but not all of the persons listed in the Appendix of Exempt Land holdings and while 

some may be willing to sign an exemption, the statement “Terramin has been able to obtain 

agreements through exploration, and are confident in their ability to obtain agreements with the 

vast majority of landholder whose properties have the potential to require the negotiation and 

registration of a waiver of exemption” is simply not true. 

In our view Terramin has severely underestimated the level of community opposition to this project 

and the majority of owners of exempt land will not willingly sign a waiver. 

Section 2.3.4 discusses Nairne Road which would form a component of the route which Terramin’s 

trucks would use when carting ore to Strathalbyn.  It indicates the road is under the care of the 

Department of Planning Transport and Infrastructure (DPTI).  There is no specific mention that the 

intersection of Nairne Road and the Old Princes Highway in Nairne is always a problem for traffic, 

particularly in peak morning and afternoon periods, and would need a major upgrade to cater for the 

additional truck traffic. 

Has DPTI budgeted for such an upgrade (and any other of its roads which may be affected), and if so, 

how does the cost compare with any royalties that the State Government would receive from this 

project?? 

Likewise, there is a particularly dangerous spots on Pfeiffer Road Woodside between the corner of 

Drummond Road and Nairne Road, caused due to lack of visibility over a small hill.  We have almost 

been hit on several occasions by cars travelling too fast and too close to the median strip.  We 

understand that Pfeiffer Road is under the care of Adelaide Hills Council and are of the view that it too 

would require some upgrade should the mine proceed.  Has the Council been given the opportunity to 

provide input into this issue and budgeted for it? 

https://tourism.sa.gov.au/~/media/corp/files/documents/strategy%20and%20insights/tourism%202030/satc_tourism%20plan%202030_final_aug2019.ashx?la=en
https://tourism.sa.gov.au/~/media/corp/files/documents/strategy%20and%20insights/tourism%202030/satc_tourism%20plan%202030_final_aug2019.ashx?la=en


19 | P a g e  
 

Similarly, has the Alexandrina Council been given the opportunity to comment on the suitability of its 

roads for the proposed additional traffic? 
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Chapter 5: Stakeholder Consultation 

We find it intriguing that Section 5.6.2 (Concerns Raised) lists concerns about the mine being 

‘primarily about the potential economic impacts (almost entirely over water, 30%) and the consequent 

economic impact on near business of the mine construction and operation’.  Basically, this section, 

which comprises only 4 paragraphs, significantly downplays concerns among the local community. 

We have not been part of the Woodside Community Consultative Committee (WCCC) as we had 

been taken to the Environmental Court by Terramin for deferring the signing of a Waiver in relation to 

the company’s exploratory drilling.  In terms of clauses included in the Department of State 

Development’s documents which suggested that any bank holding a mortgage may have views on 

this issue, we had asked our Relationship Manager (on a number of occasions) for a response as to 

their attitude before we signed the Waiver.  However, Terramin was not prepared to wait and 

commenced legal proceedings through their solicitors, Bottin Levinson.   

However, we did attend several meetings as an observer and understand that the vast majority of 

members of the WCCC had many issues with the proposed mining operations, and that the minutes 

often reflected what Terramin wished to do, rather than the preferences of the community.  However, 

in all fairness, we will leave it to WCCC members to express their concerns in their submissions. 

However, before moving from the subject of the WCCC, we note that Section 5.4.3.2 says that ‘The 

WCCC have met at regular intervals (roughly monthly) and will continue to meet throughout the 

project development, construction, operation and closure phases.  It is our understanding that, having 

lodged the Mining Application, Terramin has now closed down the WCCC. 

We note that Table 5.1 includes a list of Stakeholder groupings.  We fit into three of the first 4 

groupings, namely: 

• Immediate landowners; 

• Local communities 

• Catchment groundwater users 

Most, if not all members of these groups have serious concerns about the impact of a mine on our 

water supply and the region generally. 

Another group is “Elected Members”.  The Federal Member for Mayo, the State Member for Kavel, 

and State Greens Senator, Sarah Hanson-Young have all listened to their constituents and have 

publicly expressed opposition to the mine on numerous grounds.  Yet to read Terramin’s document, 

one could be forgiven for believing that there is major support for it.  THERE IS NOT.   It was obvious 

from the Woodside meeting of 19 August 2019 that the vast majority (if not all) in attendance were 

opposed to the proposed mine 

While discussing this Chapter, we would like to also comment on the market research of local 

residents undertaken by CSIRO.  No doubt Terramin’s aim in commissioning CSIRO to undertake this 

work was to promote itself in a good light and show how well it was going in convincing locals of the 

benefits of the mine. 

Most people assessing the Mining Application would not have waded through the truckload of 

documents nearly far enough to get to the point of reading the research results.  Respondents were 

asked to rate their level of agreement or disagreement with a series of statements.  A number of 

interesting and relevant points/ratings are summarised below: 

• Section 5.2.3: The mine will support increased tourism in my area (e.g. geotourism): Mean of 

3.61, compared to a scale midpoint of 4.  In other words, most disagreed that the mine would 

increase tourism; 

• Section 5.2.4: The trucks used by the mine will negatively impact on the quality of roads in my 

area: Mean of 5.26 (potential maximum of 7) compared to a midpoint of 4.  In other words, 

respondents were strongly of the opinion that roads would be adversely affected. 
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• Section 5.2.4: The trucks used by the mine will negatively impact the safety of roads in my 

area: Mean of 4.94 (potential maximum of 7) compared to a midpoint of 4.  In other words, 

respondents were again quite strongly of the opinion that road safety would be adversely 

affected. 

CSIRO states in Section 7.1 of the report: 

“Terramin was viewed as moderately unresponsive to community concerns and issues, 

with average responses being below the mid-point of the scale”. 

In particular, in Table 25: 

• Terramin listens to and respects my opinions with regard to community issues: Mean of 2.64 

against, in this case, a scale midpoint of 3, meaning that Terramin was not seen as 

listening to and respecting the community; and 

• Terramin is prepared to change its practices in response to community sentiment: Mean of 

2.65 against, in this case, a scale midpoint of 3, meaning that Terramin was not prepared to 

change its practices in response to community concerns. 

We expect that submissions by members of the WCCC will reflect that the WCCC meetings were 

generally populated with Terramin presentations and contained 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 Adelaide Hills community.  The presenters had their 

scripts and did not like to be challenged on their numeric water modelling, their Bird in Hand Gold 

Mine business model, their business and financial capability and their many assumptions. 

Many requests from the WCCC for information from Terramin were apparently ignored, for example: 

• Requests for Terms of Reference for the Australian Groundwater Technologies appointment 

were not forthcoming even though there were a number of requests over 2 ½ years.  (Refer 

also to our comment above under the heading “Modelling and Desk Research’ that briefing of 

a Consultant can significantly affect the outcome, with it usually ending up supporting the 

‘desired result’).  It is likely that providing such a document to the WCCC would have proved 

that Terramin had instructed AGT about its desired outcome. 

• Requests for examples of other mines utilizing Managed Aquifer Recharge and grouting in a 

Fractured Rock Aquifer were not met, nor were requests for peer reviews on grout usage in 

the Bird in Hand mine; 

• Terramin made a commitment at the WCCC meeting of 6 May 2018 to have an insurance 

expert clarify risk, outline the various types of insurance that could be put in place and how 

risk could be mitigated through insurance.  No information was ever received on this 

extremely important issue; 

• Terramin did not respond to a request for explanation and details relating to proposed inflows 

to bores as a result of the MAR process; 

• Terramin advised the WCCC 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 Mining Application states that it has acquired sufficient water 

allocations from existing holders and consequently does not require Section 128 

authorisation.  Terramin was evasive and kept WCCC members in the dark about what it was 

doing; 

• Terramin did not have an independent expert explain practicalities concerning Managed 

Aquifer Recharge to stakeholders as requested. 

There is no doubt in our minds that Terramin did not provide these promised items because they 

could not do so without jeopardising their case, so they simply chose to ignore the requests, hoping 

they would be forgotten. 

Any suggestion that there is no risk in this project is false.  Any suggestion that Terramin 

respects the community and is willing to listen to them is false.  Any suggestion that Terramin 

is willing and able to co-exist with existing businesses in the region is false.  If the Mining 
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Application is approved, they will do whatever they like and at that point there will be little or 

nothing that the community can do. 

Finally, Table 27 of the CSIRO report summarises respondents’ level of trust in various professions 

and organisations.  The maximum rating was 5 (meaning a high level of trust) and the lowest, 1 

(meaning respondents did not trust the group or organisation at all.  The midpoint (meaning neither 

trust nor distrust) was 3. 

We will not list all categories here, but respondents’ local Doctor received the highest trust rating 

(Mean of 4.14). 

Ratings that related to Terramin were: 

• Terramin (Corporate): 2.39 

• Trust Terramin to act responsibly: 2.73 

• Have Confidence in Terramin: 2.68 

• Feel goodwill towards Terramin: 2.71 

Only the State and Federal Governments received lower overall trust ratings in the survey than 

Terramin!!!!!! 

In other word, survey participants simply do not trust Terramin.  On that basis, why is the 

Department of Energy and Mining so willing to do so?  It is understood that the company does not 

have an impeccable record in relation to operation of the Angus Zinc Mine, which is possibly part of 

the reason for these ratings as 29% of respondents were from the Strathalbyn area rather than 

Woodside.  Issues reported in the media during the time Angus Zinc Mine operated related to: 

• Excess water usage; 

• Estimates of local employment not being achieved with the operation being closed earlier 

than anticipated; and 

• Incorrect modelling. 

So, we ask again – why should anyone believe any modelling which Terramin undertakes, rely 

on any promises/projections they make, or expect them to adhere to any limits/restrictions 

imposed as part of a Mining Licence? 

Chapter 5 (Section 5.4.8.1.2) also indicates that Appendix C7 (the aforementioned market research 

report) also includes outcomes at the end of the short follow up survey – Pulse 4.  We cannot see any 

discussion of that, but our recollection from reading various CSIRO reports to survey participants, was 

that the image of, and level of trust in Terramin, remained poor for the duration of the research, 

(which is probably why it hasn’t been publicised.)   That is despite Terramin attempting to use public 

relations, advertising, media etc to show that it is consulting, taking community attitudes into account 

and being environmentally caring!!! 
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Chapter 6: Impact Assessment Methodology 

Section 6.3 says “Faults, failures and unplanned events may occur with the potential to cause 

environmental impact despite best efforts to avoid or mitigate impacts.  Risks may also arise as a 

result of uncertainties around the assessment of impacts.  The effects of these events/uncertainties 

may be that the actual impact on an environmental value from the project is greater (or less) than 

expected”. 

Aren’t there already enough disclaimers and statements trying to avoid liability in the documents? 

Section 6.3.2 discusses the design and/or management strategies in regard to water management by 

Innovative Groundwater Solutions and Golder Associates.  As indicated in our comments on Chapter 

1, a review of the reports and analysis by those two companies by Wallbridge Gilbert Aztec has 

highlighted major issues which have been overlooked or ignored. It is no wonder that the 

Innovative Groundwater Solutions and Golder Associates reports come with major 

disclaimers/refusal to accept responsibility/liability.   

As an example, the Golder Report includes the following disclaimer: 

“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 responsible. Golder has not taken account of matters that may have existed when the Report was 
prepared but which were only later disclosed to Golder. 
 
Having regard to the matters referred to in the previous paragraphs on this page in particular, carrying 
out the Services has allowed Golder to form no more than an opinion as to the actual conditions at any 
relevant location.  That opinion is necessarily constrained by the extent of the information collected by 
Golder or otherwise made available to Golder. Further, the passage of time may affect the accuracy, 
applicability or usefulness of the opinions, assessments or other information in this Report.” 
 

Section 6.4 states that outcomes will be monitored to give early warning that a control measure is 

failing and the outcome is potentially at risk of not being achieved, which will allow for prompt action to 

be taken to address the risk and ensure ongoing compliance.  The suggestion that procedures will be 

developed during the PEPR stage again highlight’s Terramin’s lack of experience in this field of 

mining. 
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Chapter 7: Public Safety 

Section 7.3 indicates that in relation to public safety, existing environmental conditions include 

existing fire hazards, air quality and seismic events (earthquakes), contaminated land.  Section 7.3.3 

then goes on to say that ‘no earthquake greater than magnitude 4 has occurred within 50 km of 

BIHGP since 1866’.  It also mentions that the Project Area is relatively seismically active and there is 

a moderate risk of a low order earthquake.  The final paragraph on page 7-11 says “Engineered 

structures are developed under stringent modelling assumptions for seismic activity….. Earthquake 

damage to the proposed mine installations would be minimal due to the small scale nature of fixed 

plant and infrastructure proposed” 

There is no explanation of what the modelling assumptions were.  Nor is there any concern that an 

earthquake, potentially caused by frequent and ongoing blasting, could cause damage to 

neighbouring properties.  Should an earthquake occur during the life of the mine (if it is approved) is 

Terramin likely to admit any liability and compensate neighbours for any damage?  We think not!  

They would aim to argue that no-one could prove that they were responsible for it, and that it was an 

event of nature. 

Section 7.6.2.2 indicates that an Air Quality Plan would be developed through the PEPR stage.  

Again, this suggests to us that Terramin has no prior experience or expertise in this area.  Had they 

managed similar mines in the past, a basic Air Quality Plan would already be in place and would 

simply need updating/minor amendment for this project. 

Section 7.6.2.2 also suggests that a permanent sprinkler system is proposed to reduce dust impacts 

associated with moving mullock form the mine void and also back into the mine void as backfill.  In 

other words, if the Mining Application is approved, as neighbours we are undoubtedly going to suffer 

from dust levels higher than we experience at present, to the detriment of our grape crops and 

potentially, our health. 

This section also indicates that a Blast Management Plan and an Air Quality Plan and an 

Underground Air Quality plan will be developed through the PEPR stage.  Again, the implication of 

these statements is that Terramin has no experience in dealing with these issues. 

Section 7.7.1 deals with Fire Risk.  Terramin covers only the instance of fires originating on-site.  It 

overlooks the fact that the thousands of trees which it has planted on the property have already 

increased the likelihood of a bushfire, originating elsewhere, is now more likely to reach and damage 

or destroy neighbouring properties.  Before these extensive tree plantings, the level of combustible 

material surrounding our property and those of Bird in Hand, Petaluma and Davis was relatively low 

and we would have been unlikely to suffer damage, other than smoke taint on grapes, from a 

bushfire.  Unfortunately, that is no longer the case and Terramin’s failure to control undergrowth in its 

tree plantations (refer photographs in Chapters 9 and 23) only exacerbates the situation. 
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Chapter 8: Traffic 

This chapter acknowledges that: 

• Dragout from mine traffic can result in a safety hazard for local traffic; 

• There will be deterioration of roads and increased road maintenance requirements as a result 

of the mine traffic; 

• Mine traffic entering and exiting access on Pfeiffer Road has the potential to cause 

injury/fatality to pedestrians; and 

• Mine traffic increases road safety risk for local residents and other road users; and Spillage of 

materials from haulage trucks can cause road accidents to other road users. 

This chapter also acknowledges that the Pfeiffer Road/Nairne Road is currently not fit for purpose and 

Terramin ‘would like to see it upgraded in a collaborative approach from DPTI, Adelaide Hills Council 

and Terramin as well as other large users of the intersection.  Terramin will continue discussions 

…..in order to come up with an acceptable result for all stakeholders’. 

Following upgrades in recent years, including installation of speed humps and flashing lights, the 

intersection is now generally safe for existing forms of traffic, so Terramin is essentially indicating that 

it needs to be upgraded for their operation.  It is not clear what is meant by the term ‘acceptable 

outcome’ but in all probability it will be the State Government and the Adelaide Hills Council which will 

be expected to fund the bulk of any upgrade cost, ultimately impacting on state taxes and Council 

rates.  Given that the main beneficiary of any upgrade would be Terramin, it would not be 

unreasonable to expect it to bear all costs associated with any upgrade to meet safety requirements 

associated with shipping the ore to Strathalbyn. 

Section 8.6.2 suggests that the average truck movements will not exceed 12 trips per day over the life 

of the project.  This is effectively 24 trips as trucks will need to travel in both directions. In addition, 

this chapter indicates that there will be a further 4 heavy vehicle delivery movements per day.  In 

reality the number of trucks moving along Pfeiffer Road is likely to be significantly more than the 

Mining Application acknowledges.  This is a significant increase on existing usage levels. 

On top of that there will be substantial additional traffic associated with employees driving to and from 

work, visiting local shops during lunchbreaks etc.  Chapter 24 suggests that there will be 93 staff on 

site between 2022 and 2024.  Unless a car-pooling operation is implemented, that is likely to result in 

180+ additional car movements on Pfeiffer Road per day. 

Section 8.7.3 mentions that ‘Terramin propose to have an outcome criterion developed to allow the 

appropriate monitoring and reporting of dragout.’  Throughout the various parts of the Mining 

Application, there are numerous other, similar, statements which indicate that policies and procedures 

have yet to be thought through.  Essentially the implication is that Terramin has not undertaken an 

operation of this kind in Australia before and has yet to think through many issues.  They expect us, 

as nearby residents and businesses, to take the risks associated with their lack of experience 

and expertise.  
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Chapter 9: Visual Amenity 

 

In Section 9.2 (and repeated in Section 9.4) Terramin states: 

“Oxigen (2017) considered the views of the project site from private residences in conjunction with 

Terramin environmental staff and the owners or tenants of individual properties.  Views were identified 

with owners or tenants based on the relative level of visual exposure to the operations site and the 

locations frequency of use”. 

Lies, lies and more lies from Terramin in the hope of convincing the Department that the 

proposed mine has the support of locals.  IT DOES NOT!!!!! 

As a nearby (and one of the closest) neighbours (with the edge of our vineyard being about 10.5 

metres from the Terramin site) we have never been contacted by Oxigen, or for that matter, by 

anyone else to discuss visual exposure to the project. 

A photo (described as Viewpoint 3 and shown on page 9-39) has been included in the report.  It has 

been taken from our Cellar Door car park, without any discussion or consultation with us.  We 

acknowledge that within a wine business there are public areas, and we cannot stop visitors from 

taking photographs.  However, it has been taken with pine trees in the foreground and vines at peak 

growth in the background, in an attempt to show that we have very little vision of the Terramin 

property.  That photograph is included below. 

 

The Mining Application, however, omits to include the following photograph of screening which 

Terramin is proposing to place along the boundary during the construction phase.  The photograph 

was included in a presentation by Environmental Manager, Matt Daniel to the WCCC in April 2019.  

This screening, which appears to be some form of hessian, only serves to detract from the vista. 
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Furthermore, if one takes the time to look at the Strategic Visual Amenity Plan, included as Appendix 

G1, Oxigen has included in its notes in relation to our property: 

“The elevated cellar door veranda raises the potential public viewing height above the grapevines 
within the foreground”. 
 

This has been conveniently omitted in the core Mining Application. 

The following photograph, taken from our kitchen window – the most used room in our house - shows 

much more vision of the Terramin property.  As can be seen we overlook prime agricultural land at 

present. 
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It is also pointed out in the notes associated with Viewpoint 3 that the worst case impact is low ‘due to 

it being unlikely that vegetation will not grow’.  The main vegetation which affects the view from our 

property are the vines.  They certainly ‘grow’ over spring and summer but are then pruned back in 

autumn/winter in preparation for the new season.  The gum trees on the periphery of the photograph 

are unlikely, in our lifetime, to grow to the extent that they hide this view. 

Table 9.3 (in Section 9.5) confirms that: 

• Clearance of vegetation on Goldwyn results in reduced visual amenity for surrounding 

viewpoint; and  

• Change in view results in reduced visual amenity for surrounding viewpoint 

for Petaluma, Bird in Hand, No. 86 Bird in Hand Road (Davis) and ourselves. 

That said, we are at a loss to understand why ‘failure to fulfil closure requirements results in unsightly 

landform post closure’ will apparently not affect any of us.  Does Terramin anticipate that its 

neighbours will be so accustomed to the mess they have created that by the time the mine is closed, 

we will no longer notice? 

This table also includes as a potentially impacting event ‘External lighting results in nuisance to 

surrounding residents and local community’.  At the recent Community Meeting in Woodside, 

Managing Director Richard Taylor suggested that neighbours would be unlikely to notice the constant 

lighting of the site.  Are we, in all seriousness, expected to believe that?  Even if lighting is shielded, it 

is highly likely to be visible from properties such as ours which are at a higher elevation than the mine 

site, as well as the Davis property and the numerous houses on Ridge Road, Woodside. 

Section 9.6 relating to control measures to protect visual amenity discusses, among other things, the 

use of landscape bunds, and includes the suggestion that ‘ongoing maintenance and weed control will 

maintain a high quality landscape’.  The following photograph of the bund on the Bird in Hand Road 

boundary of the Terramin property demonstrates the level of commitment Terramin has to weed 
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control and providing a high quality landscape for the benefit of its neighbours.  It is a visual eyesore!  

 

From a neighbour’s perspective, the Goldwyn property was far more visually attractive before 

Terramin began interfering with the landscape, and it is only going to get worse if the Mining 

Application is approved and more earthworks and construction are undertaken. 

In Section 9.7, Terramin discusses a low visual impact catchment, which is attributed, inter alia, to 

“The sparse number of neighbouring properties including residents and agricultural/viticultural 

businesses”.  As mentioned in the introduction to this submission, Mr Paul Thompson of Department 

of Mining admitted at a Community Meeting at Woodside Town Hall that he was unaware of any 

previous Mining Application in South Australia’s history that had so many properties within the 

exemption zone.  The number of neighbouring properties is not ‘sparse’.  Once again, misleading 

and deceptive statements from Terramin! 

Also, under Section 9.7 (Viewpoint 4) comment is made that the only infrastructure that will be seen 

from the Bird in Hand winery will be the ore silo which is designed to replicate the existing Bird in 

Hand silos.  No drawings/specifications have been provided in relation to the ore silo so it is difficult to 

envision what it would actually look like.  However, the Bird in Hand silos have been in place for many 

years and, with logos incorporated into the design, form an integral part of that company’s brand.  

Importantly, and as distinct from the proposed Terramin silo, they are ‘decorative only’ and do not 

result in noise or dust which will affect the neighbours. 
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Chapter 10: Groundwater and Chapter 11: Surface Water 

Issues to do with groundwater and surface water are ones on which we have very limited expertise. 

However, we along with others including the Inverbrackie Creek Catchment Group, commissioned Mr 

Russel Martin, Senior Principal Hydrologist with Wallbridge Gilbert Aztec to review information/reports 

prepared by Terramin and its consultants.  His report is provided in full as Appendix 3.  However, a 

few relevant points from his report which summarise the situation are included below: 

• The Bird in Hand Gold Project Mining Lease Application 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 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 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. 

 

• 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 
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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 by-products 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. 

 

• 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 
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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. 

 

• 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 
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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. 

 
In relation to the water situation, we are also aware that Petaluma has had Professor Peter Cook of 
the National Centre for Groundwater Research critique the Groundwater Assessment prepared for 
Terramin buy AGT and the review of that work by innovative Groundwater Solutions.  He noted that 
the complexity of our aquifer necessitated an extensive characterisation process as fractured rock 
aquifers are highly complex and our ability to characterise them is limited.  Furthermore, he was 
unable to conclude that the model relied on by Terramin is ‘fit for purpose’. 
 
Additionally, 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. 
 
Both of these reports will be lodged as part of the Petaluma submission.   
 
We also wish to mention 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. 
 
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.  
 
Any error or omission by Terramin has the potential to severely affect, if not destroy 
neighbouring businesses which are based on viticulture.   
 
We use the groundwater to irrigate primarily our vineyards, but also our olive trees.   While our vines 
can usually cope without water for a few days, there are instances such as an imminent heatwave, 
when watering cannot be delayed.  Loss of water as a result of actions by Terramin in such 
circumstances could result in loss or rejection of our fruit and hence income.  Outside of heatwaves, 
inability to water as required can impact on ultimate wine quality, and hence wineries’ reputation and 
also ability to sell at various price points.   
 
In a worst-case scenario, if groundwater salinity increases to ‘artesian’ levels or even close thereto, 
we will be unable to irrigate our vines at all, as vines will generally not tolerate even medium levels of 
salinity. 
 
Other horticultural businesses, such as strawberry growing, have the potential to be more immediately 
affected.  Strawberry plants require watering on a daily basis and have an even lower tolerance of 
salt.  Approval of this Mining Application puts numerous surrounding businesses at substantial risk. 
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The WGA report quoted above also mentions that 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.  In another section it goes on further, commenting: 
 

“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)” 

 
Arsenic is a well known by-product of gold mining.  Should it infiltrate any groundwater which is 
reinjected to the aquifer, it is likely to ultimately return to ground level through irrigation.  Alternatively, 
it could be spread directly should the proposed Goldwyn dam either overflow or leak.  Both of these 
possibilities have the potential to result in arsenic being injected to the Onkaparinga Valley Water 
System and ultimately the Adelaide water supply.   
 
While on the subject of contaminating the Adelaide water supply, the Adelaide Hills Council has 
placed a limitation of 50 people we can have in our Cellar Door at any one time.  Should we want to 
participate in an event involving larger numbers of people, Council always includes a condition that 
we hire three or four Porta-loos. We are not connected to the sewer as the service is not available, so 
our only option on an ongoing basis is to use two Ri-Treat tanks which separate and digest solid 
wastes and use natural processes to purify waste water. This odourless, clean, disinfected water is 
then recycled over several hundred square metres of our property.  Yet Council is concerned that 
increasing the volume of this ‘odourless, clean, disinfected water’ – has the potential to contaminate 
Adelaide’s drinking water.  Why should this be restricted, yet Terramin is potentially able to poison 
Adelaide’s population? 

Moving to a similar subject, Chapter 24 of the Mining Application indicates that Terramin plans to 
employ 93 people at the Woodside site over the years 2022 to 2024 (and slightly less in 2020 and 
2021).  Given that Terramin, like us, is expected to not have a sewerage connection, what 
arrangements have been agreed with Adelaide Hills Council in relation to human waste? 
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Chapter 15: Air Quality 

In the Introduction to Chapter 15 of The Mining Lease Application, Terramin acknowledges, among 

other things, that: 

• Total Suspended Particles (TSP) cause aesthetic impacts associated with course particles 

settling on surfaces which causes soiling and discolouration;  

• Particle matter will be emitted from a number of construction and operational activities 

including disturbances of soil and rock, traffic on haul roads, movement of fill materials, wind-

blown dust from exposed surfaces and exhaust emissions; 

• Exposure to particulate matter has been linked to a variety of adverse health effects including 

respiratory problems and heart attacks; and 

• Dust on grape vine leaves has the potential to inhibit photosynthesis by blocking sunlight. 

They then aim to demonstrate that none of the surrounding properties or their businesses will be 

affected based on their ‘modelling’ which was undertaken over a few month period, rather than the 

expected life of the proposed mine.  They also discuss processes and strategies that can be put in 

place to minimize the impact of pollution.   

What happens if the modelling is wrong?  No liability is accepted by Terramin or its Consultants; as 

usual it is the local residents and businesses that are expected to suffer. 

What happens if pollution exceeds projections? Who will force Terramin to rectify the issue or 

compensate local residents or businesses? 
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Chapter 16: Noise 

In Section 16.1 it is mentioned that ‘sixteen residential properties have been included in this 

assessment.  Two additional wineries and a cellar door have been included as noise sensitive 

receptors for the day time noise assessment’.    This seems to us to be in conflict with statements 

made in Chapter 9 about the ‘sparse number of neighbouring properties including residences and 

agricultural/viticultural businesses’.  Surely we deserve a definition of what is sparsely populated, 

what is moderately populated (in terms on non-metropolitan living) and what is densely populated. 

Terramin claims in Chaper16 of its Mining Application that its projected noise levels should not 

exceed 57 decibels in the daytime shifts (which includes to 10.00 pm) and 47 decibels in the night 

time (10.00 pm to 7.00 am). 

From a presentation made to us and other interested parties which was now several years ago, we 

were led to understand that the noise levels quoted were an average over say an hour of time.  There 

could be short term bursts of noise levels well above those figures, but they would not be of any 

concern due to the averaging. 

We chose to live in Woodside and to run our wine business from Woodside as it is a pristine rural 

environment and very quiet.  Certainly there are noises from time to time for example aircraft , and 

cars passing – but they occur and are gone in a matter of seconds.  There are other noises, such as 

harvesters during both the day and evening/early morning which we hear for a few days over vintage 

each year, but they all form part of the industry we live and work in.  They existed when we moved 

here and we expect them as part of our life.  The noises from the proposed mine are continuous – 

24 hours per day, 7 days a week, 365 days per year.  There is no respite! 

While Terramin claims that it will adhere to the permissible levels under the Guidelines for the Use of 

Environment Protection (Noise) Policy 2007, the noise from the proposed mine will be 24 hours a day, 

7 days a week, 365 days a year.  We did not expect that when we took the decision to invest and live 

in this region. 

Whenever a new ‘environmentally sensitive’ wind farm is proposed, there are invariably numerous 

objections from potential near neighbours.  We understand that a wind turbine emits a noise levels of 

about 43 decibels at a distance of 300 metres, somewhat less that Terramin is suggesting it will 

generate from this development.  However, for both those close to wind farms, and for those of us 

who are potentially living close to a mine, it is the constancy of the noise that is the issue, not the 

number of decibels.   

Trucks, excavators, franna cranes, scrapers, graders, cement trucks, road pavers, water trucks, 

rollers, ventilation fans, surface plant and other plant and equipment are mentioned in Tables 16.3 

and 16.4 as operating continuously. 

Terramin claims (Section 16.8) to have addressed the issue of constancy of noise by ‘where 

possible’ shielding of sources such as pumps and raised bores and having ventilation fans with 

silencers located underground.  From the perspective of someone living and operating a business 

close by, that is simply not good enough.  If the mine is to be given approval, we need a period of 

respite from the noise – say 7.00 pm to 7.00 am daily (as an absolute minimum) as well as weekends 

and public holidays when the region has its peak number of visitors/tourists. 
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Chapter 21: Land Tenure 

Section 21.1 states that: 

“Where exempt land exists, the person who has the benefit of the exemption must agree to the 

conduct of mining operations.  This …. must be set out in a formal agreement between the person 

who has the benefit of the exemption and the mining operator and be accompanied by appropriate 

compensation.  Where an agreement cannot be reached in regards to land access the matter can be 

referred to the Environment, Resources and Development Court for a resolution”. 

Our property (in the name of Judith Kelly) is listed in Table 21.4 and is exempt due to its proximity to 

the proposed mining operation and is listed in Table 21.5 as a property which will require negotiation 

and registration of a waiver. 

Terramin has indicated in Section 21.3.5 that it is confident of its ability to obtain agreements with a 

vast majority of such landholders. 

We have received a letter from Terramin asking us to sign such a waiver.  We would point out that 

there was no offer in that letter of any “appropriate compensation” for us to sign it, so Terramin is 

obviously hoping that all neighbours will agree willingly, thereby saving them any unnecessary 

handouts. 

That said, from our perspective, compensation from Terramin is not an option.  To us the only 

reasonable ‘compensation’ is that this ridiculous Mining Application is declined outright, putting an end 

to the gold mine matter after many years, so that we and our nearby residents can get on with running 

our businesses and our lives.  It has already cost us many thousands of dollars and countless hours 

of unproductive time. 
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Chapter 22: Agricultural Impacts 

In Section 22.1.1 Terramin’s Mining Application points out that South Australia has 76,000 hectares 

under vine, and produced grapes valued at $470 million in 2014/15. They then go on to say that less 

than 1% of the State is currently under mineral; and petroleum tenements which in 2015 accounted 

for 29% of State Experts which were valued at $5.4 billion. 

No doubt they are trying to suggest by this introduction that the mining industry is far more important 

to South Australia than the wine sector. 

What they have glossed over is that the vast majority of the mineral and petroleum mining takes place 

in remote parts of the State, not in prime agricultural and residential locations. 

There is no doubt that the Adelaide Hills is one of the most important and valuable agricultural and 

horticultural regions in our State.  There is considerable growth in population in the surrounding towns 

including Nairne, Littlehampton and Mt Barker and that is expected to continue as our State’s 

population grows. 

The agricultural, horticultural and winemaking activities, while contributing less than mining on an 

annual basis, continue to add major value to our economy every year. In many instances (and 

certainly in the case of the Terramin proposal) the mining would be relatively short term, most likely 

leaving the nearby land (and possibly surrounding landholdings) in a state where it is unsuitable for 

other uses when the mine is closed. 

The Terramin introduction also overlooks making any mention of our growing Tourism industry which 

again brings money to our State on an ongoing basis.  What volume of interstate or overseas tourism 

is the proposed gold mine likely to generate?  Further comment is made on Terramin’s proposed 

tourism contribution elsewhere in this submission. 

Chapter 22 (Table 22-6) identifies a number of potential events of which they are ‘Uncertain’ of the 

impact, including: 

• Dust disposition from mine construction impacts on agricultural land; 

• Dust (total insoluble matter) deposition from mine construction impacts on agricultural land; 

and 

• Increased population of pest animal species as a result of mining operations. 

It also identifies further potential events of which Terramin admits can have an impact on agricultural 

production including: 

• Revegetation has the potential to increase populations of bird species and impact on 

surrounding agricultural practices (e.g. Vineyard productivity); 

• Use of agricultural topsoil on the IML salvages from existing farmland has the potential to 

spread weeds and impact on the surrounding agricultural land; 

• Water storage dam overflows/geotechnical failure resulting in flooding events downstream 

impacting agricultural land (BIH Winery Vineyard); 

• Lowered Groundwater table off-lease as a result of mine water management results in loss of 

agricultural values (existing bore users and agricultural land);  

• Mining activities have the potential to cause fires and impact grapes and wine (e.g. smoke 

taint); 

• Increased salinity as a result of mine water management results in loss of agricultural values 

(existing bore users and agricultural land) 

• View from surrounding hospitality/tourism businesses is changed (after construction has 

completed) resulting in a long-term reduction in through door rate. 

Terramin’s Mining Application continues, aiming to suggest that surrounding businesses will not be 

affected by any of these risks.  Each is effectively dismissed, with risks being described as “low”, “very 

low”, “negligible”, and “unlikely to be affected”.  The mere fact that there is differentiation (such as 

‘very low’ and ‘low’) indicates that there is certainly some risk involved to those of us involved in 
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nearby agriculture.  Yet there are no arrangements proposed as to how we are to be compensated 

(and how much) for any damage done to our businesses. 

Over the last two vintages we have had substantially more bird damage to our grapes, particularly in 

the corner bordering Terramin’s land.  These have no doubt moved in due to the number of trees 

planted by Terramin over the entire block and, in particular, on the terribly ugly ‘bund’ (designed to 

hide any mining infrastructure) adjacent Bird in Hand Road.  Terramin suggests (Section 22.7.5.1.3) 

that a control measure in relation to birds is the use of barrier netting.  

What they gloss over is that netting vines is an expensive exercise – likely to cost us thousands of 

dollars each year to install and then take off the vines.  This will affect the profitability of grapegrowers 

and winemakers, not Terramin!  If we choose not to use nets, we are likely to suffer a crop loss of 15-

20% each year, plus run the risk that partially eaten grapes are more likely to result in disease.   

Further comment on barrier netting has been made earlier under the heading “Impact of Terramin’s 

Proposals”.  

A comment in Section 22.7.5.1.3 under the heading ‘Pests General’ and attempting to suggest that 

pests including rabbits  will not affect us is “Currently the adjoining landowners have mature vineyards 

and this combined with a properly implemented derivation of the Biodiversity Management Plan 

should maintain the currently low risk potential”.   

This is yet another example of Terramin’s blatant lies and misinformation; or alternatively 

another example of them not doing their research with any degree of care and accuracy.  Since 

late 2016, we have planted approximately 3 HA of new vines on our property, including 1 HA in the 

last month.  The potential mine has been dragging on for many years and while there is a high risk 

that Terramin may damage our underground water supply, as business owners, we need to make 

decisions to grow our business rather than defer everything for the potential life of the mining project.  

We can only hope that the Department of Energy and Mining has the sense and courage to end this 

ridiculous issue once and for all. 

Section 22.7.5.3 indicates that a Blasting Impact Assessment is included as Appendix P1.  There 

appears to be nothing in that analysis which details the expected number of detonations expected per 

day, or hours during which blasting may occur.  If there are negligible impacts on neighbours and 

livestock form blasting, as Terramin is trying to tell us, why is such fundamental information not 

included in the various reports? 

We understand that Terramin expects to detonate about a tonne of explosives per day.  Section 

22.7.3.4.4 suggests between 12 kg and 40 kg of explosives per blast.  So that means that we can 

expect somewhere between 25 and 83 explosions per day – and we are expected to believe that we 

will neither notice them nor be affected by them! 

In relation to the last dot-point above (concerning visual amenity) we already have many visitors ask 

where the proposed mine is to be located.  When we point pout the proposed tunnel entrance, they 

are generally horrified that the Government could even consider a mine in such a beautiful and 

productive location.   

We have even had people in senior roles in the mining industry (including the Managing Director of 

another mining company) say to us that it is ridiculous to allow a mine in an area such as this.  

Unfortunately, they do not wish to be quoted or identified for fear of affecting their future career. 

Finally, Terramin talks of its procedures to ensure no smoke taint to vines due to a fire in the 

proposed mine.   When we built our house and Cellar Door, we were required by the Adelaide Hills 

Council to have all external doors and windows constructed of hardwood as it was more fire resistant 

than more common materials such as Western Red Cedar.  In other words, the local Council 

conceded that there is a fire danger risk in this area, a view that is reinforced by the number of 

‘spotter planes’ which fly over regularly in summer.  In its attempts to demonstrate how 

‘environmentally sensitive it is by planting numerous native (and hence highly flammable) trees on 

site, Terramin has substantially increased the fire risk for all of us living and working in this region.  
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Chapter 23: Social Environment 

As indicated at the beginning of this submission, ALL of the documents lodged by Terramin as part of 

its Mining Application include a Disclaimer. 

It is indicated at the beginning of this Chapter that it “has been prepared by D4G Pty Ltd to 

independently provide an overview of the social environment”. 

The D4G website also has further disclaimers of liability.  Furthermore, there is a statement “D4G is a 

professional services company that has drawn together a network of industry experts, 

consultants, advisors and researchers who specialise in Engagement; Strategy and 

Performance Improvement”. 

There does not appear to be any indication of who owns the business, the number or personnel it 

employs, whether or not it relies on subcontractors, or its financial backing or professional indemnity 

insurance levels to cover inappropriate or incompetent advice.  All one can really learn is that D4G 

seems to have a significant focus on the mining industry.  One is left with no assurance that we can or 

should rely on the company’s opinions.  

Furthermore, the footnote to the introduction “Local Community” indicates that as at September 2017 

there were 88 active mines within a 20 kilometre radius of the Bird in Hand Gold Mine.  Is this a ruse 

to convince decision makers that mining is prolific in the Adelaide Hills?  Having owned our property 

since 2011, we are not aware of any other active mines within such a radius; and even if there are, 

they are not being operated in such a large and risky scale as Terramin is proposing for the Bird in 

Hand mine; and certainly not 24 hours a day, 7 days a week, 365 days of the year.  

Section 23.2 indicates that ‘Terramin undertakes to firstly understand the community in which it will be 

working and identifies the community stakeholders that will be impacted by or have an interest in the 

project.  Consultation will continue for the life of the Project’. 

In the light of that we wish to say that: 

• Terramin does not understand the community.  If they did, they would recognise the extent of 

opposition to this project and would abandon it as a mistake;  

• Any reports on supposed ‘consultation’ seem to end up with outcomes that favour Terramin 

rather than accurately representing and communicating the views of locals.  The term 

‘Consultation’ should really be replaced by terms such as ‘ignoring’ and ‘bullying’; 

• If consultation is to continue for the life of the project, why did Terramin close down the 

Woodside Community Consultative Committee (WCCC) immediately its Mining Application 

was lodged?  Yet Terramin mentions in Section 2.3.2.4 that the WCCC will continue to meet 

throughout the project development, construction, operations and closure phases. 

As mentioned elsewhere, we were not part of the WCCC.  Having been taken to the Environmental 

Court by Terramin and, as a result, been forced to sign a waiver in relation to exploratory activities, 

we were advised by solicitors not to become part of the Committee.  However, we know many of the 

Committee Members and have heard anecdotally that the vast majority were opposed to many 

aspects of the mining proposal, and that the final report from the Committee did not adequately reflect 

its concerns.  The statement that ‘all issues and concerns are captured, management plans are 

shared and the proposed outcome statements reflect community input’ is extremely misleading if not 

a downright lie, as staff of the Department of Energy and Mining would no doubt know from 

attendance at the WCCC meetings. 

In relation to the WCCC, we would also query how it could possibly present accurately the views of 

the community when (the ‘interim independent chair’ as described in Section 23.2.4) was both 

appointed by and paid by Terramin.  Those factors alone introduce substantials bias and allegiance of 

the Chair to ‘his master’. That said, we have been informed by WCCC members (who will no doubt 

include this in their submissions) that it became apparent in the last few months of the Committee that 
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Chair, Ian Dixon, was becoming increasingly frustrated with Terramin’s approach to the community 

representatives. 

The numerous concerns raised at the WCCC are outlined in Section 23.6.3.2 – almost 2 ½ A4 pages.  

Again, we and many locals are not convinced that Terramin has adequately addressed and overcome 

the risks.  There is no point going through all of those, but one we would like to single out is: 

“Risk of mental heath impacts to neighbours who do not understand or are not able to cognitively 

assess the risks of operations and the impact to their adjacent business”.  What a condescending 

statement!!!!!!!!!!!!  While there is always the possibility that neighbours may suffer mental health 

issues as a result off  the proposed mine, they are far more likely to be caused by the constant noise, 

earth tremors or other damage, including financial loss, caused by mining, NOT an inability to assess 

the risk of operations.  

Table 23.5 lists numerous Potentially Impacting Events for the region.  Frankly, we cannot understand 

some of Terramin’s responses.  For instance,   

Why are the following not considered to have any Source-Pathway-Receptor impact: 

• Mining activities negatively impact on Adelaide Hills Branding; 

• Constant noise in quiet environment; 

• Changes to the ‘quiet rural’ lifestyle of the local community; 

• Region is dewatered.? 

In both Section 23.6.3 and 23.9.2.3 Terramin suggests that it will increase tourism in the area 

because of mining relics on site and mine tours into the site once it is operating.  Have they though 

through all of the Occupational Health and Safety issues associated with this?  If we visit wineries 

(which we do often on business) we need to be signed in. In fact, Petaluma has recently introduced a 

computerised visitor register.  If we visit sites where there is any machinery (for example the bottling 

line we use) we must firstly register, wear high visibility clothing, and remain with the organisation’s 

staff.  How safe are visitors to the proposed mining site likely to be with moving trucks, conveyor belts, 

open dams etc. 

We would also question Terramin’s ability to run a tourism business, even assuming that OH&S 

issues can be overcome and that anyone would actually want to visit the site.  The company has no 

expertise in this sector, and if anything, is currently detracting from the experience of tourists visiting 

the region.  This is illustrated by the following photographs of Artwine, Bird in Hand, Petaluma, the 

Adelaide Polo Club and Terramin: 
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Artwine: 
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Bird in Hand 
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Petaluma 
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Adelaide Polo Club 
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Terramin 
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So, what do the above photographs demonstrate? Our premises, our two neighbouring cellar doors 

and the Adelaide Polo Club rely on tourism and as such we present our visitors with a neat, clean, 

attractive offering.  The Terramin property on the other hand is an eyesore with buildings in poor 

repair, trees and shrubs which are part dead or have not been maintained, and tree lots that are 

overgrown with weeds and strewn with litter. 
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How can Terramin claim, with any credibility, that they want to operate in the tourism 

industry?  It is simply not in the DNA of most miners to have any regard to aesthetics. 

How can Terramin claim, with any legitimacy that they want to co-exist with the wine industry?  

Even if we overlook the fact that they have objected (on ridiculous grounds) to recent 

Development Applications by Bird in Hand  winery, if they had the slightest desire to work with 

neighbours, they would have undertaken extensive work on their site so that it is attractive 

looking and consistent with attracting visitors to the region. 

In Section 23.2.2 it is stated “Terramin’s engagement approach aims to build enduring relationships 

with our neighbours that are built on mutual respect, active partnership and long term commitment”.  

In our opinion they have failed miserably, and we have no doubt that this will be confirmed by 

submissions made by numerous locals and businesses.  We have also included as part of  

“Chapter 1: Introduction” details of the way we have been treated by Terramin, its legal team, and 

Environmental Manager, Matt Daniel. 
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Chapter 24: Economic Impact 

Section 24.1.1 indicates that the chapter was ‘informed’ by the report of Professor Barry Burgan.   

What exactly does ‘informed’ mean?  If one cares to look at Appendix R1, the introduction states: 

“This report has been prepared by Economic Research Consultants, with Barry Burgan as the 
investigator. This study, while embodying the best efforts of the investigator, is but an 
expression of the issues considered most relevant, and neither the individual nor associated 
organisations can be held responsible for any consequences that ensue from the use of the 
information herein.” 

Again, there is no real responsibility being taken for the contents of the report. 

Furthermore, Section 24.3.1 indicates that the Economic Impact Assessment is included as an 

attachment to the Economic Impact Assessment in Appendix W1.  Reference to the Appendices 

indicates that Appendix W1 is titles “Exempt Land Maps”.  While we may have missed finding the 

relevant Appendix due to the sheer volume of material we have been required to read and assess, we 

cannot find such a document. 

The fact that Terramin has not even bothered to check its Mining Application thoroughly really 

must make one question the degree of thoroughness with which its research has been 

undertaken and hence its level of accuracy. 

In Section 24.5, Terramin admits that neighbouring wineries are private businesses and as such there 

is little publicly available information available regarding the size or level of activity of each winery.  

Based on that statement, how can Terramin credibly make assessments and statements about the 

impact its operation will have on surrounding wineries and the number of jobs they create? 

Table 24.3 is interesting, and we would like to make the following comments: 

1. It acknowledges that clearance of vegetation results in reduced visual amenity for both the 

Bird in Hand property and ours.  However, it suggests that there is no impact on Petaluma.  

We would disagree with the assessment regarding Petaluma.  While changes may not be 

noticeable from Petaluma’s Cellar Door, the vast majority of visitors pass the Terramin site 

en-route to Petaluma, and their visual amenity IS affected; 

2. The table acknowledges that ‘clearance of pasture grasses and constructed earthworks 

results in reduced visual amenity for surrounding hospitality/tourism while new perennial 

vegetation is establishing on visual amenity bunds. We are mentioned as being affected.  The 

bund has now been in place for several years, and quite frankly, has already made the 

Goldwyn site less attractive.  Vegetation is untidy and weeds are not controlled.  While 

included earlier, the photograph of Terramin’s Bund is repeated below to emphasise the lack 

of genuine concern about the impact of its operations on its neighbours. 
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3. Terramin states that it is ‘uncertain’ whether mining and hospitality/tourism is seen as 

incompatible by the wider community and this results in long term decline in tourist numbers 

for surrounding businesses.  Visitors to our Cellar Door constantly comment that they can’t 

believe that the Government would even consider allowing a mine to be located between 

3 prominent Cellar Doors.  At our Cellar Door we have had several thousand sign a petition 

against the mine, and along with those who have done likewise in an on-line petition, there 

are about 10,000 who have objected to the proposal. 

4. Terramin also claim to be ‘uncertain’ as to whether the proposed mine is incompatible with 

hosting private events, …. Weddings etc resulting in long term decline of cellar door bookings.  

Operating in this industry, there is nothing ‘uncertain’ about the issue.  Increase in noise, dust, 

traffic, blasting etc. will undoubtedly impact on the ability of wineries/tourism businesses in 

the region to attract events/functions.  Why can’t Terramin just be honest? 

5. Terramin admits that heavy metals in dust can potentially impact on the quality of wines made 

by us and our neighbouring wineries and grapegrowers, as well as affecting grape yields.  We 

all pride ourselves on producing premium products and anything which detracts from that has 

the potential to adversely impact on our profitability.  Factors such as these – which may 

affect our reputations for many years into the future - must be offset against any suggested 

‘benefits’ which may be generated by a short term mining operation. 

6. Likewise, Terramin acknowledges that noise during construction earthworks, as well as from 

mining operations, is likely to impact in reduced throughput for ourselves and neighbouring 

Cellar Doors. 

7. Terramin claims to be ‘uncertain’ that the change in land use will result in reduced land values 

for direct neighbouring properties.  We have attached (Appendix 4) a letter from Ray White 

Woodside which indicates that, even now before any approval of a mine, property values are 

being adversely affected, with potential purchasers avoiding the nearby region.  We believe 

that our neighbour, Kym Davis, will be including a similar letter from Landmark Real Estate as 

part of his submission.  Does the Department of Energy and  Mining (or Terramin) anticipate 

that the Adelaide Hills Council will reduce our rates as a result?  It seems unlikely! 

8. Several comments are made in relation to lowering of the groundwater table and increasing 

salinity of groundwater.  Water is arguably the most concerning issue in relation to the 

proposed mine and comments are made in a separate section of this submission. 

Figures 24-4 to 24-6 of the Mining Application show views of the proposed Terramin site from our 

property as well as from Bird in Hand and Petaluma.  The suggestion is that we will barely notice 
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the mine site.  That is, like much of the Mining Application, misleading/inaccurate.  The photo 

taken from our carpark was taken in mid-summer when vines are at their most prolific.  The site is 

far more visible during winter when the vines are dormant.  Furthermore, the photograph is only 

one of a number of views we have of the proposed mine site from our property.  The following 

photo, taken from our kitchen in August, shows much more of the Terramin property and 

demonstrates that our visual amenity will be significantly impaired. Similar views are seen from 

the five other rooms on the northern side of our house. 

 

Section 24.8.5 of the Mining Application discusses Air Quality.  It states that a permanent 

sprinkler system is proposed to reduce dust impacts associated with moving mullock.  It is based 

on assumptions, not actual data, and importantly does not say that there will be no additional 

dust.  As a result, our grape yields and wine quality are likely to bae affected adversely to some 

extent, not to mention impacts that the dust will have on numbers of Cellar Door visitors and/or 

our health. 

Section 24.8.6 discusses Noise.  It suggests that the landscape bunding (which, as mentioned 

elsewhere is far from visually attractive) will ‘reduce noise associated with filling the silo with 

ore’.  It does not say that as nearby neighbours we will not be subject to additional noise, 

because we obviously will. 

This section also discusses restricting hours of construction to 7 am to 10 pm. As a neighbour, 

and local business these hours are excessive.  They cover not only our Cellar Door operating 

hours (which will affect our visitor numbers), but also a considerable amount of our ‘private time’ 

which will affect our general quality of life. 

As indicated elsewhere, Terramin’s Managing Director, Richard Taylor, has suggested that mining 

and the wine industry can co-exist, giving as an example the McLaren Vale Quarry.  If the 

Department feels compelled to approve this project, we recommend that it be on the condition 

that operating hours are 7.00 am to 5.00 pm, Monday to Friday, the same as the McLaren Vale 

Quarry.  Under that timeframe local wineries, while still having to suffer a number of 



58 | P a g e  
 

inconveniences, will at least have some reprieve during weekends and public holidays which are 

usually the busiest periods. 

Under this section Terramin claims to have spent considerable time in determining a noise 

objective ‘which is considered to be both reasonable to surrounding landholders and achievable’.  

It may be considered reasonable to Terramin, but from our perspective as a surrounding 

landowner, it certainly is not.   The other issue here is: What is our recourse if the mine is 

approved and noise limits are exceeded?  Staff from Bird in Hand winery recorded noise levels 

when Terramin was drilling bore holes recently. A complaint was made to the appropriate 

Government authorities, but when someone came to investigate (apparently six hours later), the 

noise had stopped.  This is simply not acceptable from the viewpoint of a resident neighbour 

conducting a business from their property. 

Section 24.8.7 discusses Overpressure and Air Vibration resulting from the blasting.  While limits 

have apparently been set to ‘minimize human discomfort’, the Department of Mining needs to 

recognise that, should the mine be approved on Terramin’s proposed terms, blasting would be 

occurring continuously over 5 years.  Comments have been made to the effect that cows, sheep 

and horses have been largely unaffected.  What studies have been made of the impact of such 

continuous blasting, over such a relatively long period, on a sizable population of humans?  In 

that regard (and we haven’t been able to locate it in the documents we have perused over the 

limited timeframe (even though it was ‘so generously extended’ by 3 weeks by Terramin)) but we 

have heard that there will be approximately 1 tonne of explosives detonated per day.  That is a lot 

of firepower and ultimately tens of thousands of incidents of ‘minimal human discomfort’ over the 

life of the proposed mine. 

As indicated above, the Mining Application comments that cattle, horses and sheep were not 

significantly affected by blasting at a Bowen Basin coal operation.  No detail is provided 

concerning how long a period the data covered (but we assume it was substantially less than the 

proposed 5 years of this mine).  Nor is there mention of how often the blasting took place 

compared with that which Terramin is proposing other than the comment ‘sonic booms were 

scheduled at varying intervals during the morning hours of Monday to Friday of each week’.   

However, the implication is that blasting in the ‘control study’ was significantly less than is 

proposed for the Bird in Hand site. 

And on that note, we ask “Why did the blasting only take place in daylight hours and on 

weekdays?”  Most likely the answer is that it was restricted during evenings and weekends, 

which as we have illustrated with the McLaren Vale Quarry and a Hunter Valley coal mine 

(Yancoal), is the case.  Please refer to comments below concerning Yancoal. 

Importantly no mention was made of the impact on domestic animals – perhaps because there 

were none in the vicinity of the Bowen Basin mine. Most, if not all neighbours of the Terramin site, 

have domestic pets, namely dogs and cats. Our dogs sense thunder approaching and become 

very frightened during storms.  Are we, as neighbours, likely to experience constantly terrified 

animals because of the continual blasting?  And if so, what is the expected outcomes – for us to 

all move, to sell our pets, or have them put down? 

Table 24.7 suggests that Terramin would employ 93 people at the Woodside site for 3 of the 5 

years of the mine.  One can only assume that these are full time.  Their impact on traffic – coming 

to and from the mine, as well as visits to the local bakery at lunchtime etc, do not appear to have 

been accounted for in traffic movements.  Again, this will impact on the ability of local roads to 

cope with traffic, and potentially put off tourists to local wine businesses. 

Terramin attempts to suggest on page 52 of this Chapter that their proposed operation would 

have minimal impact on wineries in the Adelaide Hills Wine Region (and in particular those 

surrounding the proposed mine).  Specifically, there is a suggestion that mining and the wine 

industry co-exist in the Hunter Valley.  We wish to make several comments in relation to those 

assertions: 
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• The Hunter Valley as a region is approximately ten times the size of the Adelaide Hills 

Wine Region and is not as densely populated.  Furthermore, the vast majority of Cellar 

Doors are far more remote from the coal mining that are Bird in Hand, Petaluma and 

Artwine (and potentially Simon Tolley Wines);  

• Despite the assertion that the two industries co-exist, that is largely historical and many 

(most) winery owners are strongly opposed to mining in the region.  Perhaps they will get 

their way as there have been some important court decisions in NSW in recent months 

concerning coal mining;  

• Perusal of the website of Yancoal (www.yancoal.com.au) in relation to its coal mining in 

the Hunter Valley indicates that details of blasting are to be published on a public website.  

The blasting schedule for the period 12 September 2019 to 20 September 2019 states 

that blasting is permitted Monday to Saturday between 7 am and 6 pm, with no blasting 

allowed on Sundays and public holidays.  Furthermore, there are only one or two blasts 

per day.  This is a far cry from what Terramin is proposing for the Bird in Hand 

project.  Again, Terramin has been misleading and dishonest in its use of Hunter 

Valley as an example of mining and the wine industry co-existing, by withholding 

important facts from its example; and 

• Despite the fact that there is significant opposition to the mining of coal due to 

environmental issues, it as a mineral makes a significant contribution to Australia in terms 

of energy production. Gold production provides no real or critical benefit other than to 

shareholders in the production company. 

Continuing on with the theme of the Hunter Valley, as it has been mentioned so often by 

Terramin - There have been at least 2 coal mines rejected there in recent years, one by Chief 

Justice Preston of the NSW Land Environment Court (even though 170 jobs had been 

foreshadowed) and the other by the NSW Planning Assessment Committee. 

In the first instance, Julie Lyfford, representing “Groundswell Gloucester” (a local community 

group opposed to then mine) commented: 

“We’ve done our homework and the people who actually spoke to the Court were 

amazing because they were all fighting for their homes, their livelihoods, the farms and 

the river system which were going to be at risk”. 

In relation to the other proposed mine the commission found that “the economic benefits of the 

Rocky Hill open cut coal project would be outweighed by the detriment to the quality of life 

for residents near the coal mine site”. 

The Commission released a statement saying “In balance both the benefits and adverse 

impacts, the commission finds the project is not in the public interest”. 

Naturally these issues have not been mentioned by Terramin in their statements that mining and 

agriculture and the wine industry have co-existed in the Hunter Valley.  

We ask: What aspects are different between these declined mines and that proposed for 

Woodside?  In our opinion there are even greater potential risks associated with the proposed 

Bird in Hand Gold Mine. 

Section 24.9.3 discusses the impact of the propose mine on existing economic operations.  While 

the data is now a number of years old, and no attempt seems to have been made to update it, we 

were interested to note that Terramin’s Economic Impact study used a ‘farm gate value’ of $15 for 

a bottle of wine.  We sell 95% of our wines through our Cellar Door for prices ranging between 

$25 and $45 (an average price of $33.25).  A quick perusal of Bird in Hand’s website indicates a 

price range of $20 to $375 and for Petaluma, $25 to $115.  Consequently it is suggested that data 

contained in the Economic Impact Study used by Terramin is grossly inaccurate and should not 

be relied upon to assess the value of this proposed mine in comparison to the long term value 

that the local viticulture, horticulture and tourism industries are adding to the region and the State 

of South Australia. 

http://www.yancoal.com.au/
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Subsequent to the Economic Impact Report prepared by Terramin, the Inverbrackie Catchment 

Group commissioned South Australian company Econsearch to also undertake such a study, 

using more up to date and reliable data. We understand that it will be included as part of either 

the Bird in Hand submission or the Petaluma submission, possibly both. 

Unlike Terramin’s Chapter 24, which makes numerous assumptions as they and their consultants 

did not have appropriate data we, and other businesses in the area, were asked by Econsearch to 

provide extensive information on issues such as production levels, turnover, employment 

numbers (full and part time), expected investments etc.  The report by Econsearch presents a 

significantly different picture that Terramin has attempted to convey, 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. 

Furthermore, Accounting Firm, BDO has peer reviewed Terramin’s Economic Impact report 

conducted by Economic Research Consultants (ERC).  BDO identified the following issues: 

• 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; 

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

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

• 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); 

• 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 id=s more 
intensively used for agriculture than is the Hunter Valley; 

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

• 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; 

• The ERC report ignores issues such as long term impact on water. 
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Summary 

We believe that there is more than enough evidence in this submission and those of a number 

of other affected partied, to demonstrate that: 

• There are serious flaws with Terramin’s grouting plans and therefore on the ability of 

neighbouring viticulture and horticulture businesses to rely on underground water; 

• There are serious deficiencies in Terramin’s Managed Aquifer Recharge plans (and 

without the ability to reinject water, they will need a licence which is equivalent to 

almost half of the allocated underground water allocated for the region); 

• There are major flaws in Terramin’s Economic Impact Assessment.  Rather than the 

mine providing a boost to the region, it is more likely to result in loss of jobs (or at 

best, curtail growth in positions in the wine industry, hospitality and tourism). 

• Terramin continuously presents only the information which supports its mining 

proposal.  Facts that may weaken its case are constantly overlooked or omitted. 

These factors are all critical to the ongoing viability of the region and its ability to contribute to 

the South Australian economy 

In addition to the above, there are numerous other issues including: 

• Possible contamination of the Inverbrackie Creek form runoff from the mullock heap; 

• Noise; 

• Constancy of noise and blasting; 

• Dust: 

• Reduced air quality and the resultant health issues; 

• Increased traffic and wear and tear on our road system; 

• Loss of visual amenity; 

• Increased fire risk; 

• Increased weeds; and 

• Loss of property values. 

On top of that, is the very real risk that Terramin does not have the financial substance and backing to 

remediate and compensate should something, unexpected in Terramin’s view but considered quite 

likely by many neighbours, go wrong.  Given the amount of ‘modelling’ that has been relied on by 

Terramin, and the fact that any ‘tests and trials’ undertaken have been of short duration when 

compared to the proposed mine life, it is highly likely that not all will go as planned.  As we said, 

Terramin would not have included in its Mining Application any ‘model’ that did not justify the outcome 

it is seeking; yet other experts in similar fields have a differing opinion. 

We have demonstrated that just one small aspect of the proposed mine, namely the planting of trees 

and as a result, an increase in bird population, will result is major increases in our operating costs.  

There are just so many aspects of this Mining Application that result in disadvantage to the people 

and businesses which have invested heavily in this area and wish to remain her for the long term, not 

just exploit it then move to another location. 

We hope we have also demonstrated that Terramin’s assertions that the wine/tourism and mining 

industries can co-exist are not true.  Terramin has taken steps to impede development of the wine 

industry, in particular objecting to two of Bird in Hand’s development applications, but also not being 

prepared to genuinely listen to concerns of neighbours and members of the WCCC and adjust their 

proposed mining methodology (and daily working hours) accordingly.  They have been misleading 

and/or distorted the facts in relation to the wine industry and mining co-existing in other regions.  

The only possible way that the two industries can co-exist in this region is if very strict conditions are 

applied concerning operating and blasting hours, such as 7 am to 6 pm Monday to Friday; but even 

with that condition existing, long term businesses would still suffer from increased noise, dust, traffic, 

increased costs and reduced revenue.. 
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Our final comment:  This situation is beautifully summed up by a person at the Woodside Community 

meeting (who we don’t know, but who was quoted in Adelaide Now of 20 August 2019): 

“Why would you want to drop a steaming turd in a beautiful area 

like this unless you’re someone on drugs?” he said. “You’ve got 

to have rocks in your brain.”  

This Mining Application needs to be rejected outright and in its entirety so that the people of 

Woodside and surrounds con, after almost 10 years of uncertainty, get on with their lives and 

businesses with confidence. 

It just isn’t worth the risk. 
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Appendix 1 

Statement lodged by Judy Kelly in with Judge Jack Costello in the 

Environmental Court 

 

Terramin v Kelly 

 

1. The Application for Waiver Document (Terramin’s application to get the 

go ahead from the Court to proceed with the pit holes without us signing) 

says in Clause 10 that they have been unable to reach agreement with 

me as to the proposed waiver. 

2. That is not correct.  We are currently following Government protocol. 

3. We were provided with several State Government information brochures 

by Terramin.  One of those was titled “Guidelines: landowner rights and 

access arrangements in relation to mineral exploration and mining in 

South Australia” and was produced by the Department of State 

Development. 

4. Clause 9.8 of that document (which has been included in the exhibit 

marked MD8 referred to in the affidavit by Matt Daniel) states: “If 

freehold or leasehold land is mortgaged then landholders may have an 

obligation to their mortgagee to seek their consent to enter into a 

waiver agreement.” 

5. Having read the State Government documents, my husband Glen Kelly 

sent an email to our Bank Relationship Manager on 7 September.  There 

were some comments made in that email which are relevant to our 

Banker/Customer relationship and which are inappropriate for revealing 

to this Court.  However, the relevant comments (which I will read out) 

are as follows. (See attachment) 

6. As you can see, the crux of the email was that we were not objecting to 

signing the document.  We were simply following the recommendation of 

the Department’s guidelines, informing our bank of the situation and 

asking if they had any objections to us signing. 
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7. Also, on 7 September, we wrote to Matt Daniel advising that we had 

approached Westpac, and that we would get back to him as soon as we 

had received a response.  That letter is exhibit MD10 in Matt Daniel’s 

affidavit. 

8. At this stage we have not had any response from Westpac.  Referral to 

their solicitors may take some time and it probably isn’t high on their 

priority list, as reviewing the documents is a cost rather than an income 

earning activity for them. 

9. The next day, Matt emailed us and said “Although I don’t believe the 

bank needs to be involved in this matter as no work is going to happen 

on Ms Kelly’s land over which the bank holds an interest, we would of 

course be happy to provide any necessary information to your 

relationship manager.  Would you please let me have the contact 

details of your relationship manager so that I can forward the 

background information to him or her?”  That email is exhibit MD11. 

10. At that stage Matt was also stepping up the pressure with telephone 

calls, emails and calling into our Cellar Door with no appointment 

(although we acknowledge that it is a ‘public place’).  

11. We were certainly starting to feel pressured.  Hence Glen emailed Matt 

on 12 September saying that it would be inappropriate to pass on details 

of our Relationship Manager and have him harassed as well.  Glen’s 

words (and these are recorded in exhibit MD12) were that we were at 

the point of being bullied and harassed by Matt. This is something, which 

we both felt.  

12. Along similar lines we attended the public presentation put on by 

Terramin at the Woodside Institute last Thursday 22 September.  After 

the presentation, the community was invited to ask questions.  We were 

sitting near the front and I put up my hand to ask a question.  I estimate 

that I had my hand up constantly for close to an hour, but Matt refused 

to look at me or acknowledge my question.  In the end I simply got to my 

feet and asked it anyway and received some cheering from the 

community as all had noticed that I was consistently being ignored! 

13. The Summons to appear in this Court was delivered to our Cellar Door to 

a staff member on the morning of Friday 23 September.  I was out at the 

time and had a business commitment in Clare at 3 pm so had no time to 
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attempt to seek any legal input before I left that day. I did however 

contact the court and Botten Levinson Lawyers. 

14. I asked whether it would be possible to have the matter deferred by a 

week or so, as I was scheduled to be in Sydney on wine business for the 

next few days. 

15. We run two businesses, and often have commitments well in advance, so 

being given less than 2 full business days’ notice to attend today’s session 

was in my view totally unreasonable and again to me a further form of 

the bullying we are experiencing. 

16. I contacted the Court to seek a deferral and was informed that it could 

only be deferred on the written agreement of all parties. 

17. Hence yesterday morning I made attempts to phone Mr Levinson and 

ultimately sent him an email as my calls were not initially returned. 

18. He ultimately responded that his client, Terramin, would not agree to any 

deferment. 

19. I again see this as a continuation of the bullying, harassing and heavy 

handed approach taken by Terramin and in particular, Matt Daniel.  I 

actually feel threatened and want this to be on public record that if 

anything untoward happens to me my family, home or business I will 

hold Terramin as first suspects. 

 

So, in summary: 

- I note that Clause 12 of the Affidavit document that the current 

Exploration Licence Number 5469 expired on 31 August 2016, and 

that an extension has been applied for but not yet received. The 

clause continues that “the licence is expected to be renewed in the 

coming weeks” 

- We have not refused to sign the waiver – we have simply followed 

the Department of State Development’s guidelines and sought input 

from our bank.   

- We advised Matt Daniel in writing of where we were up to, which has 

only resulted in a very heavy handed approach to us 

- Given that the Exploration Licence has yet to be formally extended, I 

request that this Court give us another month to: - 

- a) Follow up a response from Westpac; and 
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- b) Based on that, provide us with reasonable time to obtain legal 

representation if we decide we need it. 
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-  

Appendix 2 

Extracts from Affidavit by Matthew Cliff Daniel dated 2 December 

2016 
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Appendix 3 

Wallbridge Gilbert Aztec Report 

 

Please Refer Separate PDF File Attached   
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Appendix 4 

Letter from Ray White Woodside 



81 | P a g e  
 

 



82 | P a g e  
 

 

 

  



83 | P a g e  
 

Appendix 5 

Stock Exchange Announcement Regarding Richard Taylor’s 

Appointment 
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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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