
1

Dean, Julie (DEM)

From: Kate Brandon <kbrandon@hwle.com.au>
Sent: Friday, 27 September 2019 6:38 PM
To: DEM:Mining Reg Rehab
Cc: Emma Carnell
Subject: Bird-in-Hand Gold Project - Submission by Bird in Hand Winery [HWLE-

Matter.C0191366.944329]

Follow Up Flag: Follow up
Flag Status: Completed

Dear Sir / Madam, 
 
We act for Bird in Hand Winery Pty Ltd.   
 
A copy of Bird in Hand's submission objecting to the Mining Lease Application (2019/1021) made by Terramin 
Exploration Pty Ltd in relation to the proposed Bird in Hand Gold Mine can be downloaded from the following 
Dropbox. We have been unable to email a copy of the document to this email address due to file size. Please let me 
know if you have any difficulties accessing the submission via the Dropbox.  
 
https://docdrop.hwlebsworth.com.au/link/yig8DVR2Yyo5FvXHP6HT0M 
 
This submission is submitted in accordance with the extension of time granted to our client until midnight this 
evening.   
 
Please also let me know if you have any queries or require anything further in relation to the submission. 
 
Best, 
 
Kate Brandon 
Partner 

 

Level 21 Westpac House 91 King William Street | Adelaide SA 5000 
Phone +61 8 8205 0564 | Mobile 0412 456 290 
Fax 1300 464 135 (Australia) | Fax +61 3 9101 7985 (International) 
kbrandon@hwle.com.au | www.hwlebsworth.com.au  

 
Full service | Commercially oriented | Unrivalled value 

 
Adelaide | Brisbane | Canberra | Darwin | Hobart | Melbourne | Norwest | Perth | Sydney 

 
If you receive this communication by mistake we prohibit you from using it in any way and do not waive client legal privilege. Please notify us, delete the 
communication (and any attachments) and destroy all copies. We do not represent or warrant that this communication is free from computer viruses or other 
defects. You are responsible for all loss or damage caused directly or indirectly by the use of this communication. If you do not receive all of the email or 
attachments please notify us immediately by reply email. This notice should not be deleted or altered. 
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Terramin Australia Ltd and Terramin Exploration Pty Ltd (together known as ‘Terramin’) is proposing 
development of an underground gold mine near Woodside and the processing of ore at existing facilities located 
at the Angas Zinc Mine in Strathalbyn. 

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

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

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

Please follow the steps below to make an effective submission.  

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

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

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

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

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

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

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

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

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

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

Public Submission Cover Sheet 
Mining Proposal and/or Management Plan 

 

BIRD-IN-HAND GOLD PROJECT  
 

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

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

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

Title Communications Executive 

*Name Chiara *Surname Marling 

Organisation Bird in Hand Winery Pty Ltd 

*Street / PO Box Bird in Hand & Pfeiffer Roads 

*Town / Suburb Woodside SA 5244 
*State *Postcode 

*Email address 
(mandatory for 
electronic 
submissions) 

communications@birdinhand.com.au Telephone (08) 8189 0810 

Submission date 27 September 2019 (in accordance 
with extension granted)  

 
 

Section B: Privacy 
Please select one of the following options: 

 I understand that my submission, including my personal contact details, will be published 
on the DEM website and provided to the applicant.  
OR 
 I understand that my submission will be published on the DEM website and provided to the 
applicant, but I require that the government withholds my name and contact details. I 
understand that it is my responsibility to ensure personal information is not included in the 
body of my submission, any footers or headers or any attachments. 
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Section C: Submission  
 
 
 
 

 
Bird In Hand Winery Pty Ltd 

 
Submission objecting to the Mining Lease Application 
(2019/1021) made by Terramin Exploration Pty Ltd in 

relation to the proposed Bird in Hand Gold Mine 
 

27 September 2019 
 
 

 
Image: Bird in Hand Winery 
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Executive Summary 
Bird in Hand Winery Pty Ltd (Bird in Hand) objects to the Mining Lease Application made by 
Terramin Exploration Pty Ltd (Terramin) in relation to the proposed Bird in Hand Gold mine at 
Woodside in the Adelaide Hills.   

Established in 1997, Bird in Hand has made its mark on the South Australian, national and 
international wine market.  Recently, Bird in Hand won Red Winemaker of the Year at the 2019 
International Wine Challenge in London. Bird in Hand's range of red, white and sparkling wines 
is produced at a total of almost 90,000 cases of wine each year, a portion of which is exported 
to 15 different countries.  

Bird in Hand winery, visited by 20,000 people each year, is located immediately adjacent 
Terramin's proposed mine site and Mining Lease area.1   As well as the most visited cellar door 
in the Adelaide Hills, Bird in Hand also operates a farm-to-table restaurant, with much of the 
produce grown in the gardens adjacent to the cellar door.   For more than 20 years Bird in Hand 
has been developing into an iconic destination that is instantly associated with not only the 
Adelaide Hills wine region but the South Australian and Australian wine industries. The beautiful 
grounds and gardens surrounding the cellar door and restaurant regularly play host to events, 
lunches, dinners and concerts. 

Bird in Hand's contribution to South Australia's tourism, agriculture and food and wine industry is 
significant.  Bird in Hand makes a substantial contribution to the South Australian economy.  To 
meet increasing demand, Bird in Hand has received development approval for a $30 million 
upgrade to its hospitality facilities.  The upgrade will include increased cellar door space, an art 
gallery and an exclusive 40-seat wine and culinary experience. The upgrade includes an upper 
level, to gain access to views of the Adelaide Hills region.  The upgrade will be able to cater for 
400 more visitors per day, and will create 50 more long term jobs in addition to the current 74 
staff.  

In summary, Bird in Hand submits that the proposed mine cannot co-exist with current 
permissible land uses, including Bird in Hand's operations, and presents an unacceptable risk to 
groundwater and the local economy.  It is also wholly inconsistent with the "clean and green" 
image of the Adelaide Hills.   

Bird in Hand has the following key concerns in relation to Terramin's proposal:   

• Firstly, the proposed mine presents an unacceptable risk to groundwater availability 
and/or groundwater quality.  Bird in Hand is an existing groundwater user and ongoing 
access to groundwater is critical to the viability of Bird in Hand's vineyard and cellar 
door.  Bird in Hand's submissions in respect of the impacts of the proposed mine on 
groundwater are set out below at Part 1: Groundwater.   

• Secondly, the proposed mine presents an unacceptable risk to the ongoing viability of 
agricultural and tourism businesses in the region, which together generate a significant 
contribution to the South Australian economy.  Bird in Hand's submissions in respect of 
the risks to tourism and the local economy are set out below at Part 2: Economic 
impacts.    

                                                      
 
1 As identified in Chapter 21 of the Mining Lease Application, CT 5261/544 (held by Woods Vineyard Pty Ltd).  



 

3 
Doc ID 672484413/v2 

• Thirdly, Bird in Hand is concerned that the proposed mine will pose an unacceptable 
risk to viticultural activity.  Bird in Hand's submissions in respect of the risks to viticulture 
are set out below at Part 3: Viticultural impacts.    

• Fourthly, the proposed mining operations will adversely impact the amenity of the 
surrounding area and detrimentally impact the "clean and green" reputation of the 
Adelaide Hills region.  In particular,  

(a) the construction and operation of the mine will result in audible noise and felt 
vibrations at the Bird in Hand cellar door.  Bird in Hand's submissions in respect 
of noise and blasting impacts are set out below at Part 4: Noise and Blasting.  

(b) the mining operations will result in increased traffic from heavy vehicles.  Bird in 
Hand's submissions in respect of visual amenity are set out at Part 5: Traffic 
Impacts below.  

(c) the mining workings will be visible from the Bird in Hand cellar door and will 
create an adverse impact on amenity and visitor experience.  Bird in Hand's 
submissions in respect of visual amenity are set out below at Part 6: Visual 
Amenity.  

• As set out in Part 7: Stakeholder Engagement, Bird in Hand considers that Terramin 
has failed to meaningfully engage with the community in relation to the proposed mine.  
Bird in Hand is also concerned that the Terramin website, 
http://birdinhandgoldmine.com.au, contains statements that are inaccurate and 
capable of being misleading and/or do not reflect the Mining Lease Proposal.  For 
example, the website displays an inaccurate artist's impression of the view of the mine 
from Bird in Hand, and a prominent heading on the website states "the mine will not use 
groundwater."  The Google search ad banner describes the website as "Adelaide Hills 
Gold Mine | Minimal Impact Mining | Get the facts" (emphasis added).  Bird in Hand is 
also disappointed by the tone and content of the stakeholder engagement on Terramin's 
Bird in Hand Gold Mine Facebook page.   

• Bird in Hand is concerned about the ability of Terramin to meet the costs of rectification, 
including in any worst case scenario.  Key matters on Terramin's financial position are 
set out at Part 8: Financial Position of the Terramin Group below.  

Expert Reports 

Bird in Hand has engaged experts to prepare reports responding to Terramin's Mining Lease 
Proposal on a number of topics. Bird in Hand also relies on reports prepared by experts 
engaged by Accolade Wines Australia Limited (Accolade) and the Inverbrackie Creek 
Catchment Group.  

The following reports are attached to this submission and are relied on by Bird in Hand and form 
part of Bird in Hand's submission: 

Topic Expert Report Attachment 

Managed 
Aquifer 
Recharge 

Wallbridge Gilbert Aztec Bird in Hand Proposed Mine 
Managed Aquifer Recharge 
Review (30 August 2019) 

BIH.1.1 

http://birdinhandgoldmine.com.au/
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Economic 
Impact 

BDO Economic Contribution of the 
Bird in Hand Winery - A 
Report to Bird in Hand (20 
September 2019) 

BIH.2.1 

Economic 
Impact 

Econsearch Economic Contribution of 
Agriculture and Related 
Activity in the Inverbrackie 
District, Adelaide Hills (30 
August 2017) 

BIH.2.2 

Economic 
Impact 

BDO Economic Impact of the Bird 
in Hand Gold Mine on South 
Australia and Regions: Peer 
Review - A Report to Bird in 
Hand Winery (20 September 
2019) 

BIH.2.3 

Noise Jason Turner, Sonus Bird in Hand Gold Mine (20 
September 2019) 

BIH.3.1 

The following images are attached to this submission and are relied on by Bird in Hand and 
form part of Bird in Hand's submission: 

Topic Consultant Documents Attachment 

Visual Amenity Grieve Gillett Anderson Full sized images  BIH.4.1 

The following reports are attached to the Submission of Accolade Wines Australia Limited and 
Accolade Wines FWP Pty Ltd objecting to the Mining Lease Application (2019/1021) dated 20 
September 2019 (Accolade's Submission).  Those reports are also relied on by Bird in Hand  
and form part of Bird in Hand's submission: 

Topic Expert Report Attachment 

(Accolade's 

Submission) 

Groundwater Professor Peter Cook, 
National Centre for 
Groundwater Research, 
Flinders University 

Bird-In-Hand Gold Mine - 
Review of Groundwater 
Characterisation Modelling (1 
February 2019).   

1.1 

Bird-In-Hand Gold Mine - 
Review of Managed Aquifer 
Recharge Trials and Model 
Validation (26 June 2019).   

1.2 

Bird-In-Hand Gold Mine - 
Review of New Terramin 

1.3 
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Documents and Comments 
on Grouting Report (18 
September 2019).   

Grout Professor Serkan Saydam, 
University of New South 
Wales 

Accolade Wines Australia 
Limited - Bird in Hand Gold 
Mine (3 September 2019) 

1.5 

Viticulture Dr Richard Hamilton Report for Accolade Wines 
Australia Limited Re: Bird in 
Hand Gold Mine (August 
2019) 

3.1 

Traffic Melissa Mellen, MFY Traffic (September 2019) 5.1 
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Part 1: Groundwater 
1. Submissions 

1.1 Bird in Hand adopts Part 1 (Groundwater) of the Accolade Submission and relies on the 
reports of Professor Cook, Professor Saydam and WGA in full.  Bird in Hand submits 
that, for the reasons set out in Accolade's Submission, the proposed mine presents an 
unacceptable risk to groundwater, both in relation to groundwater quality and 
groundwater availability.   

1.2 Bird in Hand is an existing groundwater user,2 and its operations are highly dependent 
on continued access to groundwater.  The risks and impact of reduced water supply on 
vine health and the quality of grape production are addressed in detail by Dr Richard 
Hamilton in his report at Part 3 (Viticulture) of Accolade's Submission.  Bird in Hand also 
adopts those submissions.   

1.3 As detailed in Accolade's Submission, and explained by Professor Cook in his first 
report, the fractured rock aquifer at the site is highly complex and the ability to 
characterise it is limited.  Professor Cook has concluded that the groundwater modelling 
undertaken to date is deficient and that the "worst case scenario" may not have been 
modelled.   

1.4 It is also clear that the groundwater modelling is reliant on the grouting assumptions, 
and the feasibility of those assumptions is critical for reducing impacts on other 
groundwater users.  Professor Saydam reviewed the Mining Lease Application and 
concluded it was not possible to predict the efficiency of the grout based on the 
information provided.  Further, as explained by Professor Cook in his third report, the 
desired reduction in groundwater inflows constitutes difficult grouting or very difficult 
grouting.   

1.5 The WGA Report, in particular, identifies a number of issues relating to Terramin's 
proposed MAR activities which are of significant concern to Bird in Hand.  These 
include:   

(a) Despite some water quality data being collected, the analysis of data is 
deficient.3  In particular, key water quality parameters (natural organic matter, 
total organic carbon, dissolved oxygen, redox potential and microbiological 
indicators) that can trigger geochemical or microbiological reactions have not 
been collected during background sampling and throughout the trial.  WGA 
considers that this is a "significant knowledge gap" and the lack of basic 
information required to evaluate the risk of geochemical reactions occurring that 
would impair groundwater quality will ultimately impact ability of existing users 
to continue to use the water for current uses or impair the operation of the MAR 
option.4     

                                                      
 
2 Licensee - Bird in Hand Winery Pty Ltd, Licence No 114713-0.  
3 Attachment BIH.1.1 - WGA Report, p 13. (At Appendix H9 - MAR Investigation Report Golder (2019) it is explicitly 
stated that "the interpretation of recharge water and receiving aquifer groundwater quality has not been undertaken as 
part of the scope" (p. 36)).  
4 Attachment BIH.1.1 - WGA Report, p 13.  
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(b) The risk that MAR will impact water quality remains high because key water 
quality risks have not been adequately identified and assessed.5 The key water 
quality risks identified by WGA include: 

(i) the risk that oxygen in the reinjected water will result in precipitation of 
minerals (e.g. iron) or reactions that produce arsenic;6     

(ii) the risk of disinfection by-products from residual chlorine in mains water 
e.g. trihalomethans and Halo Acetic Acids;7     

(iii) the risk of pathogens from surface run off, mine affected runoff and 
water fowl in the proposed treatment process and open ponds.8       

Further, the Groundwater Trigger Action Response Plan (TARP) at Appendix 
H7 is deficient because none of the risks associated with impacts to the water 
quality (other than salinity) have been addressed.9     

(c) WGA considers that an analysis of the water quality data shows that there is a 
high risk of geochemical reactions, including producing arsenic that will impact 
water quality and iron precipitation which will cause clogging.10 This is 
significant because remediation of clogged injection wells could take days or 
weeks to resolve and there are no identified management options to manage 
the water pumped from the mine if the MAR option is compromised.11  
Management options that are presented are effectively a summary of the 
various techniques as presented in the literature on MAR.  Each site is unique 
and the approaches to managing issues such as clogging require specific 
methods that align with the treatment train and the water quality.12  Terramin 
has not adequately addressed this risk.     

(d) The Tarcowie Siltstone aquifer and MAR is not sustainable in the long term due 
to compartmentalisation presenting a high risk that the aquifer becomes 
artesian.13  

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

(i) Existing users will have no access to the recharged water. 

(ii) Reinjection will not result in lateral spreading of the recharged water. 

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

                                                      
 
5 Attachment BIH.1.1, WGA Report, p 13. 
6 Attachment BIH.1.1, WGA Report, p 13. 
7 Attachment BIH.1.1, WGA Report, p 14.  
8 Attachment BIH.1.1, - WGA Report, p 15.  
9 Attachment BIH.1.1, WGA Report, p 17.  
10 Attachment BIH.1.1, WGA Report, p 19.  
11 Attachment BIH.1.1, WGA Report, p 12.  
12 Attachment BIH.1.1, WGA Report, p 1-2.  
13 Attachment BIH.1.1, WGA Report, p 2.  
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(iv) Overpressurisation of the aquifer compartments due to the MAR 
recharge may be the trigger that results in an unexpected inrush into 
the workings. 

(v) Overpressurisation of the aquifer compartments due to the MAR 
recharge has the potential significantly to reduce the grouting 
effectiveness.14     

1.6 Terramin's Mining Proposal relies heavily on the benefits of MAR.  Indeed, Terramin's 
Website goes so far as to state that the mine "will not use groundwater".  However, the 
factors identified in the WGA report indicate that MAR at this site is risky and will bring 
limited benefits.   

1.7 A copy of the WGA Report is attached to this submission at Attachment BIH1.1.  

1.8 Bird in Hand also reiterates the concerns raised in Accolade's Submission regarding 
regulatory approvals required for the "taking" of water and in relation to the proposed 
MAR operations.   

1.9 It is particularly concerning that in circumstances where the viability of the project is 
dependent on access to water, there remains uncertainty regarding Terramin's 
approach to obtaining the required regulatory approvals for the uncontrolled "take" of 
groundwater that will seep into the mine during mining operations.  Despite undertaking 
community consultation on the basis that Terramin would seek an authorisation under 
section 128 of the Natural Resources Management Act 2004 (SA) (NRM Act), shortly 
after lodging its Mining Lease Application, Terramin indicated that it had "secured the 
water allocation needed" for the project and the Mining Lease Application is "no longer 
dependent on access to water under s 128 of the [NRM Act]" and it does not intend to 
pursue this option "at this point in time".   

1.10 Further, the Mining Lease Application provides little detail in respect of the "confidential 
agreements" that Terramin has entered into in order to obtain "sufficient" water 
allocations.  Bird in Hand is in the same position as Accolade and is unable to 
meaningfully respond at this point in time to whether Terramin has obtained "sufficient" 
water allocations.  Terramin has not disclosed the volume of allocations obtained, and 
whether the volume would allow for groundwater inflows predicted under Terramin's 
own "credible worst case scenario" of 70% grouting effectiveness, or generally higher 
than predicted groundwater inflows.   

1.11 Bird in Hand also reiterates that the MAR operations will require regulatory approvals, 
either under the NRM Act or the Environment Protection Act 1993 (SA).  The matters 
raised in the WGA report, in particular in relation to the ability of Terramin to satisfy the 
WMLR WAP requirements, indicate that Terramin has not adequately addressed its 
ability to obtain the necessary approvals for the project.    

1.12 In light of the matters identified in Accolade's Submission, the Reports and, in particular: 

(a) the deficiencies in the groundwater modelling and aquifer characterisation 
identified by Professor Cook; 

                                                      
 
14 Attachment BIH.1.1, WGA Report, p 3. 
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(b) the uncertainties regarding the feasibility of the grouting assumptions;  

(c) the concerns and risks identified by WGA in relation to Terramin's proposed 
MAR activities;  

Bird in Hand submits that the proposed mine presents an unacceptable risk to 
groundwater.  This is critical from both an environmental and economic perspective, 
given that existing Adelaide Hills enterprises (including Bird in Hand) are heavily reliant 
on groundwater in terms of both quantity and quality.  Groundwater integrity is also 
critical for the "clean and green" status of the Adelaide Hills.   
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Part 2: Economic Impacts 
2. Overview  

2.1 Bird in Hand and other businesses in the region play an important role in South 
Australia's tourism, agriculture and food and wine industries. The Adelaide Hills 
received 123,000 visitors to wineries in the last year.  International Visitors are more 
likely to visit a winery closer to major gateways, with Adelaide Hills being the 7th most 
popular wine region to visit in Australia, more popular than the Barossa Valley (9th) and 
McLaren Vale (16th).15 

2.2 The South Australian Tourism Plan 2030 states that consumer research shows that 
"South Australia leads the nation for 'good food and wine' as well as 'credible wineries 
and wine region'" and notes that this is "critically important as research shows that these 
themes are the strongest driver of destination selection for the interstate audience, and 
second strongest thematic driver for international audiences".16  According to the Plan, 
the rate of employment in the tourism industry is just below that of more traditional 
agricultural and four times that of mining.17   

2.3 South Australia has over 350 cellar doors in 18 different wine regions.  In the Adelaide 
Hills, there are over 40 cellar doors.  Tourism Research Australia’s National Visitor 
Survey for the year ending March 2019 indicates that: 

(a) South Australian wine regions experienced 7 million domestic overnight visitors 
over 12 months, an increase of 7% on the previous year, generating $4.6 billion 
of expenditure, an increase of 17% on the previous year. 

(b) The Adelaide Hills hosted 132,000 domestic overnight visitors, an increase of 
63% on the previous year. 

(c) South Australian wine regions experienced 457,000 international overnight 
visitors over 12 months, generating $1.1 billion of expenditure. 

2.4 Data from the International Visitor and National Visitor Surveys indicated that the 
Adelaide Hills region contributed: 

(a) $118 million and $127 million in direct and indirect tourism output, and $245 
million in total tourism output; 

(b) $63 million and $54 million in direct and indirect tourism Gross Value Added, 
and $117 million in total tourism Gross Value Added; and 

(c) $66 million and $60 million in direct and indirect tourism Gross Regional 
Product and $126 million in total tourism Gross Regional Product. 

2.5 Terramin suggests that the project will generate economic benefits.  However this is 
over a relatively short term as the proposed mine life is just 5 years.  In Bird in Hand's 
submission, those economic benefits are outweighed, both in the short and long term, 

                                                      
 
15 Tourism Australia, National Visitor Survey (2019).  
16 The South Australian Visitor Economy Sector Plan 2030 p 8. 
17 Ibid p 10.   
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by the economic contribution to the State of the existing and sustainable industries (i.e. 
food and wine, agriculture and tourism) which, for the reasons set out in this 
submission, will be put at risk by the proposed mining operations. In particular: 

(a) EconSearch estimates that by 2020/21, the economic contribution to the state 
from the operating activity of agricultural businesses in the Inverbrackie district 
will increase to $169.1 million in gross state product per annum.18 This is 
significantly higher than the expected contribution of Terramin's proposed 
mining project, which is estimated to generate a total impact on gross state 
product of $222 million19 over 8 years.20  

(b) According to the economic assessment undertaken by BDO, Bird in Hand 
currently contributes $27.0 million in gross state product and 218 full time 
equivalent jobs per annum.  Bird in Hand continues to substantially invest in 
South Australia and the Adelaide Hills Region.  BDO projects that Bird in Hand's 
economic contribution will grow to $44.9 million in gross state product and 339 
full time equivalent jobs by 2022/23.   

(c) This means that by 2022/2023 the contribution of Bird in Hand to gross state 
product and jobs is estimated to be greater than the expected contribution of 
Terramin's proposed mining project on a per annum basis.  Terramin's 
suggestion that the project will generate a total impact on gross state product of 
$222 million21 over 8 years translates to approximately $27.7 million per 
annum.22 Further, Terramin suggests that the mine will generate on average, 
300 full time equivalent jobs each year over the life of the project (and only 25% 
of those jobs will be direct jobs in operations).   

2.6 The proposed expansion of the Bird in Hand Winery is projected to add up to $17.9 
million in gross state product and up to 121 full time equivalent jobs by 2022/2023.  
Should the Mining Lease be granted, it will be necessary for Bird in Hand to review that 
investment.   

3. Assessment of the economic value of Bird in Hand winery 

3.1 Bird in Hand has engaged BDO to undertake an economic assessment of the economic 
contribution of the Bird in Hand winery.  

3.2 A copy of the report prepared by BDO is attached to this submission at Attachment 
BIH.2.1.  

3.3 In summary, BDO conclude Bird in Hand Winery’s activities currently contribute $27.0 
million in gross state product and 218 full time equivalent jobs. These figures are 
projected to grow to $44.9 million in gross state product and 339 full time equivalent 
jobs by 2022/23.    

3.4 In contrast, Terramin suggests the project will generate a total impact on gross state 
product of $222 million23 over 8 years, which translates to approximately $27.7 million 

                                                      
 
18 Attachment BIH.2.2 to this submission, p v. 
19 Excluding the Gross Operating Surplus of the mining operation itself.   
20 Chapter 1 of the Mining Lease Proposal at p. 1-6.   
21 Excluding the Gross Operating Surplus of the mining operation itself.   
22 Chapter 1 of the Mining Lease Proposal at p. 1-6.   
23 Excluding the Gross Operating Surplus of the mining operation itself.   
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per annum.24 Further, Terramin suggests that the mine will generate 2,350 person years 
of employment over the life of the project.  On average, Terramin says this translates to 
300 full time equivalent jobs each year.25  However, only 25% of those jobs created are 
in project operations itself. The remainder are jobs that Terramin says will be "spread 
through the rest of the economy" including on wholesale and retail trade, business 
services, education and health services.   

4. Economic contribution of agricultural businesses 

4.1 The Inverbrackie Catchment Group commissioned EconSearch to estimate the 
economic contribution (gross regional product/gross state product, household income 
and jobs) of existing land use in the Inverbrackie District and, in particular, land and 
businesses that will be impacted by the mine development proposed by Terramin. 

4.2 A copy of the report prepared by EconSearch is attached to this submission at 
Attachment BIH.2.2. 

4.3 EconSearch's report estimates the economic contribution (gross regional product, gross 
state product, household income and jobs) of existing land use in the Inverbrackie 
District, in particular, land and business that will be impacted by Terramin's proposed 
mine. EconSearch surveyed eight businesses in the area in order to provide estimates 
of the economic contribution as at 2015/16 and projected economic contributions for 
2020/2021 surveying eight businesses in the Inverbrackie area.   

4.4 The estimates prepared by EconSearch demonstrate that the economic contribution of 
agricultural businesses in the Inverbrackie District to the state and the Adelaide Hills 
Region is significant.  The estimates are summarised in the tables below.   

Economic contribution to the state from the operating activity of 
agricultural businesses in the Inverbrackie District  

 Gross State Product 
Per Annum 

Number of full time 
equivalent jobs 

Household income 
per annum 

2015/2016 $148.7 million 793  $60.7 million 

2020/2021 $169.1 million 885 $71.8 million 

Economic contribution to the state from the capital expenditure activity of 
agricultural businesses in the Inverbrackie District  

 Gross State Product 
Per Annum 

Number of full time 
equivalent jobs 

Household income 
per annum 

2015/2016 $10.2 million 77  $6.5 million 

                                                      
 
24 Chapter 1 of the Mining Lease Proposal at p. 1-6.   
25 Chapter 24 of the Mining Lease Proposal at 24.9.1.  
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Economic contribution to the Adelaide Hills region from the operating 
activity of agricultural businesses in the Inverbrackie District 

 Gross Regional 
Product Per Annum 

Number of full time 
equivalent jobs 

Household income 
per annum 

2015/2016 $121.6 million 681  $47.7 million 

2020/2021 $140.6 million 772 $58.3 million 

Economic contribution to the Adelaide Hills region from the capital 
expenditure activity of agricultural businesses in the Inverbrackie District 

 Gross Regional 
Product Per Annum 

Number of full time 
equivalent jobs 

Household income 
per annum 

2015/2016 $6.3 million 66  $4.6 million 

5. BDO Peer Review 

5.1 BDO has also been engaged by Bird in Hand to undertake a peer review of the 
economic assessment relied on by Terramin, conducted by Economic Research 
Consultants (ERC).26  A copy of the report prepared by BDO is attached to this 
submission at Attachment 2.3. 

5.2 BDO has identified a number of issues with the economic assessment relied on by 
Terramin, as summarised in the table below.   

Topic Issue identified by BDO  

Modelling approach 
employed 

 

The consumption-induced effects are likely to be 
significantly overestimated in the economic 
assessment relied on by Terramin.  This is due to the 
unwarranted assumption that people will be either (i) 
moving into the region to fill the required jobs and will 
spend income in the region, expenditure that was not 
previously occurring; or (ii) will be existing residents 
who are currently unemployed and not spending any 
money in the region.   

BDO identifies that this is an unreasonable assumption 
for a number of reasons.  For example, some of the 
people currently living outside the region will continue 
to do so and will simply commute to the region to work.  
For those workers, only a small percentage of their 
income will be spent locally, contrary to the modelling 

                                                      
 
26 Appendix W1 of the Mining Lease Proposal. 
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assumption that the income spent in the region would 
be similar to that of residents.   

Economic models used Year of models 

The economic assessment relied on by Terramin uses 
2011/12 models.  This could introduce errors as there 
might have been changes to the structure of the 
regional economy.       

Number of industry sectors 

The economic assessment relied on by Terramin uses 
20-sector IO models.  By comparison, the standard 
RISE model has 78 sectors.  BDO considers that using 
a 20-sector model reduces the precision of the 
analysis and is likely to introduce an unknown level of 
error. This has the potential to obscure the unique 
impact of the economic shock (the new industry).   

Validity of assumptions 
used in modelling  

The economic assessment relied on by Terramin 
dismisses the risk of contaminated or reduced 
groundwater as insignificant and does not consider the 
risk in the analysis.   

It is inconsistent to treat data and assumptions relating 
to economic impacts of the mine as certain (e.g. direct 
and indirect jobs will be taken by current residents or 
persons who will become residents of the region) while 
recognising the uncertainty of any negative impacts 
and assigning probabilities to alternative outcomes.   

The risks of negative impacts are referred to as 
probable but might occur.  These are principally related 
to land and visitation, but the potentially larger risk to 
groundwater has not been taken into account.   

Quality of data used in 
modelling 

• The grape growing/alcoholic beverage 
employment has been underestimated by 
using 2011 census data (166 persons 
employed) instead of 2016 census data (258 
employed).  

• The comparison of the coexistence of mining 
and agriculture in the Hunter Valley to support 
coexistence in the Adelaide Hills is 
questionable, given that the Adelaide Hills is 
9% of the size of the Hunter Valley, meaning 
that mining and agriculture will be closer in 
proximity, and further questionable because 
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the Adelaide Hills is more intensively used for 
agriculture than the Hunter Valley.  

• The comparison to mining projects on the Eyre 
Peninsula is not appropriate as the Eyre 
Peninsula and Adelaide Hills region have few 
similarities.  For example, the alternative land 
uses on the Eyre Peninsula have relatively 
little value, there is little use of groundwater for 
irrigation and little tourism.  There is a low level 
of land use conflict in the Eyre Peninsula, 
forming no direct relevance to the Adelaide 
Hills region's adjacent high value viticulture, 
horticulture and wine producing businesses.   

• BDO refers to examples of recently reported 
conflict between mining activities and intensive 
agriculture/horticulture/tourism, including 
opposition to mining applications in Western 
Australia in the Margaret River Region.   

• Further, land is undervalued for the Terramin 
site by calculating value on an Australia wide 
viticultural land basis ($6,650 per hectare) 
rather than acknowledging the actual value of 
viticultural land in the Adelaide Hills ($9,821 
per hectare).   

 

Reliability of the results The economic assessment relied upon by Terramin 
estimates impact on surrounding activities for one 
year, whereas the positive impacts are calculated over 
the entirety of the mine life.  This is an inadequate 
comparison.  Further, the economic assessment 
ignores the fact that negative impacts such as 
groundwater could be longer than a year, or even 
permanent.  

Interpretation of the results For example, the worst case scenario impact was 
reported as 42 FTE and $3.4m in GRP whereas, 
assuming this is limited to the 8 years of the mine life, 
the impact would be 8 times this estimate, i.e. 336 
annual FTE and $27.2m.  

6. Conclusion 

6.1 For the reasons set out in this submission, the proposed mining operations will put the 
viability of established and sustainable food, wine and agricultural enterprises at risk.  
Indeed, in Bird in Hand's submission, the mere existence of the mine will detract from 
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the "clean and green" image that is the hallmark of the Adelaide Hills and critical to its 
economic success.   

6.2 Bird in Hand alone is a significant contributor to the Adelaide Hills, both economically 
and reputationally.  The economic contribution of Bird in Hand has been projected by 
BDO to reach $44.9 million gross state product and 339 full time equivalent jobs by 
2022-2023.  Even if Terramin's figures are accepted, the expected contribution of 
Terramin's proposed mining project is $222 million27 over 8 years28.  Unlike Bird in 
Hand, which will continue to sustainably contribute to the State's economy beyond 
2028, the mine life is short and presents significant long and short term risks.   

6.3 Bird in Hand wishes to continue to consolidate and build its investment in South 
Australia.  However, the establishment of a mine in close proximity to its flagship winery 
will require Bird in Hand to review its investment in South Australia.   

  

                                                      
 
27 Excluding the Gross Operating Surplus of the mining operation itself.   
28 Chapter 1 of the Mining Lease Proposal at p. 1-6.   
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Part 3: Viticulture 
7. Adoption of Accolade's Submission in respect of Viticulture 

7.1 Bird in Hand adopts Part 3 of Accolade's Submission, which details how the proposed 
mine has the potential to significantly harm established viticultural and horticultural 
activity.   

7.2 Accolade engaged Dr Richard Hamilton of Hamilton Viticulture to undertake a review 
the materials related by Terramin in respect of viticulture.  Bird in Hand also relies on 
the report prepared by Dr Hamilton.  Dr Hamilton's report is Attachment 3.1 to the 
Accolade Submission.  

7.3 For the reasons detailed in Part 3 of Accolade's Submission, Bird in Hand submits that 
the proposed mining operations pose an unacceptable risk to Bird in Hand's viticultural 
activity. 

7.4 In particular, Bird in Hand submits that the proposed mine has the potential to harm 
established viticultural and horticultural activity.  In particular: 

(a) The proposed mine presents a risk to groundwater availability.  Dr Hamilton 
explains that even short periods of restricted access to water can have 
significant impacts on the surrounding vineyards.  The impacts will be even 
more significant where water is unavailable or restricted for longer periods.   

(b) There is a risk that levels of dust generated from the mining operations will lead 
to vines harbouring mites or scale. 

(c) Maintaining the "clean and green" focus of  the Adelaide Hills wine region will 
be significantly challenged by having an active mine located in the established 
vineyard region in Woodside. 

7.5 Bird in Hand submits that these risks: 

(a) have not been adequately addressed in Terramin's Mining Lease Application; 

(b) are unacceptable risks such that co-existence between the proposed mine and 
the established viticultural activity, including the operation of the Bird in Hand 
vineyard, is not possible; and 

(c) must be taken into account in the Minister's assessment of the mining proposal.   
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Part 4: Noise and Blasting impacts 
8. Overview of noise and blasting issues 

8.1 The construction and operation of the proposed mine will result in audible noise and felt 
vibration that will adversely impact on the amenity of the surrounding locality, such that 
co-existence of the proposed mine and the Bird in Hand winery is not possible.     

8.2 As detailed below, the Minister is required to consider the impact of mine noise on the 
environment, which includes the existing or permissible use of the Bird in Hand winery.    
Bird in Hand submits that noise generated from the mine has the potential to deter 
visitors to the neighbouring hospitality and tourism businesses in the region, including 
the Bird in Hand winery.  Further, Bird in Hand is concerned that the noise generated 
from the mine will restrict Bird in Hand's ability to continue to host events or weddings.   

8.3 The Mining Lease Application itself acknowledges that noise generated from the mine 
will at times be audible.29  Visitors to the Adelaide Hills "clean and green" wine region, 
which is a significant contributor to the South Australian economy, would not expect to 
be, and should not be, subjected to audible mine noise while enjoying the Adelaide Hills 
landscape. 

8.4 This impact is demonstrated, anecdotally, by the noise complaints that were received by 
Bird in Hand during Terramin's MAR testing.  While the drilling associated with that 
activity is of a small scale compared with the proposed mining operations, it generated 
audible noise at Bird in Hand's premises and cellar door and complaints from both staff 
and visitors to the winery.  An audio recording of the noise was made and is available 
on request.   

8.5 The Mining Lease Application suggests that the mine noise will meet the proposed 
noise limits and the requirements of the Environment Protection (Noise) Policy 2007 
(Noise EPP)30.  Further, Terramin suggests that the mine noise and felt vibration will be 
"low impact".31  Terramin relies on a noise assessment prepared by AECOM.32  AECOM 
was engaged to assess the effect of construction and operational noise from the 
proposed mine on neighbouring sensitive receptors, including Bird in Hand (sensitive 
receptor R17).   

8.6 Bird in Hand, together with Accolade, jointly engaged Sonus to review the noise 
assessment relied on by Terramin.  Sonus has raised a number of issues with 
Terramin's noise report, which are detailed in the table at paragraph 10 below.   

8.7 One of the most critical issues raised by Sonus is that Terramin has not appropriately 
applied penalties under the Nosie EPP.  Penalties are applied by the Noise EPP for the 

                                                      
 
29 Mining Lease Proposal, Chapter 16 at p 36.  
30 See Mining Lease Proposal, Chapter 16 at p. 16-6: The Noise EPP limits the amount of noise in the relevant area to 
57db(A) during the day (7am-10pm) and 50db(A) during the evening.  Terramin proposes to adopt these limits during 
surface construction and underground development (years 0-1 and 1-2).  Terramin has also elected to adopt the noise 
level criteria in clause 20(4) of the Noise EPP (52db(A) during the day and 45db(A) during the evening) for the ore 
production (operational) phase of the project. 
 
31Mining Lease Proposal, Appendix E1 at p 16.  
32 Mining Lease Proposal, Appendix O3. 
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presence of dominant and annoying characteristics when considered within the context 
of the existing ambient acoustic environment.33  In particular, Terramin has not included 
a noise penalty for modulation, despite modulation being an inherent characteristic of 
mining activity with surface mobile equipment.  This would add 5 dB(A) to the predicted 
noise penalty. 

8.8 Further, Sonus is concerned that the noise assessment does not consider the impacts 
at all the relevant points of annoyance on surrounding land.  For example, the actual 
location at Bird in Hand Winery where weddings can occur (as identified in the picture 
below) would clearly be a relevant site for assessment, but has not been assessed.  
This location is significantly closer to the proposed mine site than the location assessed 
for the Mining Lease Application.   

 

8.9 Sonus concludes that those issues have the potential to significantly modify the 
proposal.  In particular, the cumulative effect of the inclusion of a noise penalty and the 
consideration of the above location has the potential to add 10dB(A) to the predicted 
noise levels currently presented in the noise assessment for the proposed mining 
operations.  This is a significant increase to the noise limits currently presented in the 
Mining Lease Application.   

8.10 Given the issues identified by Sonus, Bird in Hand is concerned that the predicted mine 
noise levels will not be "low impact" and the noise limits proposed by Terramin may not 
be achievable.  Further, Bird in Hand submits that, even if the noise generated by the 
mine is within the limits proposed by Terramin, the nature of that noise is nonetheless 
incompatible with the amenity of the area and Bird in Hand's operations, such that co-
existence is not possible.   

                                                      
 
33 If a noise contains modulation, tonal, impulsive or low-frequency characteristics, penalties apply such that source 
noise level must be adjusted.  Any applicable penalties are added to the predicted noise levels prior to comparison with 
the assessment criteria provided by the Noise EPP 
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9. Protection of the environment 

9.1 The Minister is required to consider protection of the environment, which includes 
existing and permissible land uses,34 in determining whether to grant the mining lease.   

9.2 In relation to the proposed mine, existing and permissible land uses include the 
operation of the Bird in Hand winery, which includes its cellar door and The Gallery 
Restaurant.  

9.3 Accordingly, the Minister is required to consider the protection of the existing or 
permissible land use of the Bird in Hand winery.  In that regard, Bird in Hand notes that: 

(a) The Bird in Hand cellar door is located immediately adjacent to the proposed 
mine site.  Currently, Bird in Hand receives 20,000 visitors annually.  Bird in 
Hand also regularly hosts events.  

(b) The Bird in Hand winery is a licensed premises under the Liquor Licensing Act 
1997 (SA).35   

(c) The Bird in Hand winery has 4 licensed areas (the cellar door, the 
gallery/restaurant and balcony, the terrace gardens and lawn and the barrel 
hall).   

(d) The Bird in Hand winery is licensed to trade 7 days a week.   

(i) The cellar door is licensed to trade from 10am to 5pm weekdays, and 
11am to 5pm on the weekend.  

(ii) The gallery/restaurant and balcony, the terrace gardens and lawn and 
the barrel hall is licensed to trade from 10am to 7pm (and until 11pm on 
Friday and Saturday). 

(e) The overall capacity is 100 persons (with the exceptions of functions, one 
function per week of up to 150 persons and four functions per year of up to 400 
persons).  

(f) In particular, the Terrace Garden and Lawn being outside may be more likely to 
experience audible noise from mining activities.   

9.4 Should noise generated from construction and operation of the mine deter visitors to the 
winery and result in a reduced through door rate, this could have a significant impact on 
the ongoing viability of the Bird in Hand winery.   

9.5 If the Minister determines to grant a mining lease to Terramin, the Minister is required to 
consider any aspect of the environment and/or any lawful activities that may be affected 
by the conduct of mining operations, such as the existing and permissible land use of 
the Bird in Hand winery and other surrounding hospitality/tourism businesses.   

9.6 As noted at paragraph 23 of this submission, Bird in Hand does not consider that the 
imposition of conditions can resolve the noise issues identified in these submissions 

                                                      
 
34 The definition of "environment" under the Mining Act 1971 (SA) includes existing or permissible land use.   
35 Bird in Hand holds a Producer's Licence (Licence No. 50806228) in respect of the Bird in Hand winery premises.   
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and submits that co-existence is simply not possible. However, should the Minister 
determine to grant the Mining Lease, Bird in Hand seeks the opportunity to be heard in 
relation to the conditions to be imposed.   

10. Table of issues identified by Sonus 

Topic Issue identified by Sonus 

Noise model inputs 

Ventilation plan The ventilation plan (Appendix N4) and the noise 
assessment (Appendix O3) need to be updated to ensure 
consistency in both the design and sound power level of the 
primary exhaust system.   

There are practical design issues in achieving the required 
attenuation.  AECOM recommends that the system should 
achieve a 23dB(A) noise level reduction by incorporating 
pod type attenuators placed directly on the fans.  However, 
pod type attenuators should not be placed directly on the 
inlet or outlet of a fan as poor air flow conditions can result.  
This has the potential to increase noise levels and affect 
the ventilation performance.   

Batching plant Terramin will need to confirm that the concrete batching 
plant can be accommodated within the proposed 6m x 10m 
x 6m colorbond shed.  Terramin should confirm that the 
shed and the sound power level of 110 dB(A) is sufficient 
when accounting for all processes including aggregate bins, 
vibrating hoppers, loaders and truck activity including 
concrete mixing. 

Penalties under the Noise EPP 

Impulsiveness  The noise assessment adds a penalty for impulsiveness in 
respect of noise associated with ore loading into the surge 
bin and into the haul truck.  However, the penalty has been 
removed from the predicted noise levels following the 
adoption of AECOM's recommendation for enclosure of 
these activities.36   

It is only appropriate to remove a penalty if the noise has 
reduced below the ambient noise environment.  The 
penalty will need to be reinstated unless maximum noise 
levels associated with ore loading into the surge bin and 
into the haul truck are lower than the regular ambient noise 
levels. 

                                                      
 
36 Mining Lease Proposal, Appendix O3: at Tables 16 and 17 of Appendix B.   
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Modulation The noise assessment does not add any penalties for 
modulation.  This is despite modulation being an inherent 
characteristic of mining activity with surface mobile 
equipment.  Heavy vehicles accessing the site and the front 
end loader and articulated dump trucks are noise sources 
that inherently exhibit modulation.   

This aspect is important to the assessment outcomes as a 
modulation penalty would add 5 dB(A) to the predicted 
noise levels in the absence of any other characteristic 
penalty, or would add 3 dB(A) in the circumstance where an 
impulsive penalty was still deemed to apply.   

The noise assessment should have considered modulating 
characteristics of mobile plant and equipment which will 
operate at the mine.  This could add up to 5 dB(A) to all 
predicted noise levels during operation. 

Impacts of Noise and Blasting 

Amenity The construction and operation of the mine could result in 
audible noise and felt vibration which will adversely impacts 
on the amenity of the locality. 

Relevant assessment 
locations 

The noise, vibration and overpressure assessments need 
to be adjusted following the identification of other relevant 
assessment locations.  Assessment locations for the 
consideration of impacts should include all relevant points 
of annoyance on residential land or on a business 
premises. An example of a valid assessment location would 
be the actual locations where weddings are regularly held.   

For example, the actual location at Bird In Hand where 
wedding ceremonies can be held, which is significantly 
closer to the proposed mine, should be included in the 
noise assessment. 

11. Conclusion  

11.1 In light of the matters raised by Sonus, Bird in Hand submits that the Minister cannot be 
satisfied that Terramin has appropriately identified and addressed noise impacts in the 
Mining Lease Proposal.  The issues raised by Sonus have the potential to significantly 
modify Terramin's proposal and must be addressed by Terramin. 

11.2 In particular, it is not currently clear whether the noise limits proposed by Terramin are 
achievable and whether the predicted mine noise will truly be low impact.   
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11.3 Bird in Hand also submits that the nature of the noise to be generated from the mine is 
incompatible with, and will have an adverse impact on, the amenity of the area and Bird 
in Hand's operations, such that co-existence is not possible.   
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Part 5: Traffic Impacts 
12. Adoption of Accolade's Submission in respect of traffic impacts 

12.1 Bird in Hand adopts Part 5 of Accolade's Submission, which addressed traffic impacts 
of the proposed mining operations.   

12.2 Accolade engaged Melissa Mellen of MFY to review the Mining Lease Proposal and 
prepare a responding report.  Bird in Hand also relies on the report prepared by Ms 
Mellen.  A copy of the report is at Attachment 5.1 to Accolade's Submission. 

12.3 For the reasons detailed in Part 5 of Accolade's Submission, Bird in Hand submits that: 

(a) the traffic assessment relied on by Terramin is not appropriate and has a 
number of deficiencies; 

(b) the traffic assessment relied on by Terramin did not include a traffic impact 
assessment in accordance with Austroads assessment criteria or a Road Safety 
Audit;  

(c) there are significant safety issues associated with the Mining Lease Application 
that have not been appropriately addressed.  

(d) the Minister cannot be satisfied that Terramin has appropriately identified and 
addressed traffic impacts in the Mining Lease Proposal. 

12.4 Bird in Hand is also concerned by references in the Mining Lease Application to ongoing 
discussions with stakeholders including local Councils and DPTI in relation to proposed 
road upgrades.  Given the matters raised in the MFY report, and in particular that the 
design requirements for road networks do not necessarily demand access for all types 
of vehicles, Bird in Hand does not consider that the local community and the State 
should bear the cost of the road upgrades. 
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Part 6: Visual Amenity 
13. Impacts on Visual Amenity 

13.1 Terramin addresses visual amenity at Chapter 9 of the Mining Lease Proposal.  
Terramin has also engaged Oxigen Landscape Architects (Oxigen) to prepare a 
Strategic Visual Amenity Plan, in order to identify the visual effects of the proposed 
mining operations.   

13.2 The mine will be visible from Bird in Hand's cellar door.  There are exposed views of the 
Terramin property beneath the existing tree canopy onto the western side of the 
operations site.   

13.3 In Bird in Hand's submission, the site has not been appropriately designed to blend in 
with the surrounding landscape and there will be a significant impact to the amenity at 
Bird in Hand's cellar door. 

13.4 Bird in Hand is concerned that the significant impact to the amenity at the Bird in Hand 
cellar door is not reflected in the image prepared by Oxigen.  This image is also 
presented on Terramin's new website, http://birdinhandgoldmine.com.au.   

Terramin's Artist's impression of the mine site, as viewed from Bird In Hand 
Winery during the construction phase: 

 

13.5 The above Bird in Hand Winery Visual Amenity View is not entirely accurate.  In 
particular: 

http://birdinhandgoldmine.com.au/
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(a) This view focusses mainly on the northern side of the mine site and the existing 
tree line along the northerly boundary, it does not endeavour to capture the rest 
of the site. 

(b) This view also appears to be taken from a low point of view, which reduces the 
amount of the hill side visible. 

(c) The small shedding on the Bird in Hand winery in the mid ground on the left 
side of the photos appears lighter than in real life, which draws more attention to 
it.  It is actually painted a dark colour and is less visible than depicted in 
Terramin's graphic. 

14. Bird in Hand Amenity View 

14.1 Bird in Hand has engaged Grieve Gillet Anderson to prepare an accurate representation 
of the mine site, as viewed from the Bird in Hand Cellar door.  The full size images 
prepared by Grieve Gillett Anderson are Attachment BIH.4.1 to this submission.   

14.2 Grieve Gillett Anderson has prepared images are based on a 3D model which was built 
using the survey information and presentation material and typical infrastructure photos 
available from the Terramin website. The heights of the Silo and mine Entry have been 
estimated from those photos. 

14.3 Grieve Gillett Anderson have taken a photograph from a similar point of view as the 
above Terramin Visual Amenity View relied on by Terramin.  As can be seen from the 
above image, the north south running line of trees midway in the site provides an idyllic 
back drop. 

Image BIH.4.1(a): Current view of proposed mine site from the Bird in Hand Cellar Door 
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14.4 The below image shows the same view with the mine inserted and has the following 
negative visual impacts: 

(a) The north south running tree line being removed creates a more barren 
landscape. 

(b) The Silo stands out against the skyline, there is no longer a tree line to create a 
visual buffer for it. 

(c) There are built up sections of ground where there is a water treatment plant, a 
landscaped bund and the mine entrance. 

(d) These built up sections have been represented as dirt as this is what will be 
initially seen, as it will take some time for any plantings to grow.  

Image BIH.4.1(b): View of proposed mine site from the Bird in Hand Cellar Door 

 

15. Bird in Hand expansion 

15.1 Bird in Hand has received development consent for its $30 million expansion.   

15.2 The expansion includes a new deck on the rooftop of The Gallery restaurant.  Bird in 
Hand has also engaged Grieve Gillett Anderson to prepare images of the easterly view 
from the proposed new deck.   

15.3 The below image shows the current easterly view as it would be viewed from someone 
standing on the new proposed restaurant roof deck. The line of trees running north 
south midway along the mine site are still in place and create an idyllic backdrop. 
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Image BIH.4.1(c): Current view of proposed mine site from new proposed roof deck 

 

15.4 The below image shows the same view with the mine inserted and has the following 
negative visual impacts: 

(a) As the north south running line of trees has been removed, the visual screening 
has gone and the Mullock Landform is exposed near the top of the hill. The 
ground in front of the Mullock Landform has been built up, but the Mullock 
Landform is still very visible. 

(b) Both the Ore Storage Silo on the left and Mine Entry Portal (to the right of the 
silo) are quite tall and have a domineering visual impact across the site. 

(c) There are built up sections of ground where there is a water treatment plant, a 
mine dam, a landscaped bund and the mine entrance. 

(d) These built up sections have been represented as dirt as this is what will be 
initially seen, as it will take a certain amount of time before any plantings grow. 
This soil may also cause increased amounts of dust in the air. 

(e) What was previously a lovely tree lined view is now a much more barren looking 
landscape. 
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Image BIH.4.1(d): View of proposed mine site from new proposed roof deck 

 

16. Conclusion 

16.1 Bird in Hand submits that the Minister cannot be satisfied that Terramin has 
appropriately identified and addressed visual amenity impacts in the Mining Lease 
Proposal.  

16.2 Further, Bird in Hand submits that the visual amenity impacts will have an adverse 
impact on its operations, visitor experience and, due to Bird in Hand's high visitor 
numbers, the public's overall perception of South Australia's wineries as "clean and 
green".   
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Part 7: Stakeholder Engagement 
17. Community requests for information 

17.1 Section 5.2 of the Ministerial Determination seeks a summary of the stakeholder 
consultation undertaken, including responses to address community concerns.  

17.2 Terramin has on several occasions failed to provide material in response to community 
requests during consultation.  The following table lists some examples of these 
occasions but is not an exhaustive list. 

Topic Outstanding Issue 

Water 
Allocations 

Terramin committed through the Woodside Community Consultative 
Committee (WCCC) process that it would lodge a request under Section 128 
of the Natural Resources and Management Act for a water allocation.   
Chapter 3 of Terramin's Application states that it has obtained sufficient 
water allocations from existing holders and that it does not require s 128 
authorisation. This came as a surprise to the WCCCC members.   

Insurance and 
Risk  

Terramin made a commitment to have an insurance expert to clarify risk, 
outlining the various types of insurance that could be put in place and how 
risk is mitigated through insurance (WCCC Meeting 6th May 2018).  This did 
not occur.     

Visual 
Amenity 

Terramin committed to providing further images of the proposed mine from 
neighbouring properties showing best and worst case scenarios.  No 
response was provided in respect of the "worst case scenario".  

Visual 
Amenity 

Terramin and Bird in Hand agreed to meet to clarify issues around line of 
sight from their proposed new development. A meeting was suggested for 
January 2019 however this never eventuated.  

Managed 
Aquifer 
Recharge 
Trials  

Terramin did not provide a requested explanation and specifics on proposed 
inflows to bores to landholders.   
Terramin did not have an independent expert explain practicalities regarding 
MAR to stakeholders, as requested.   

Transport Truck movements and comments regarding traffic were to be revisited at a 
future meeting before final recommendations made. This did not occur.   

18. Website 

18.1 Terramin has recently launched a new website at http://birdinhandgoldmine.com.au 
(the website).  The Google Ad banner describes the website as "Adelaide Hills Gold 
Mine | Minimal Impact Mining | Get the facts" (emphasis added).   

18.2 Bird in Hand reiterates Accolade's concern that the website contains a number of 
statements that are inaccurate and capable of being misleading and/or do not reflect the 
content of the Mining Lease Proposal.  Examples of those statements include: 

 

 

http://birdinhandgoldmine.com.au/
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(below image captured from the website) 

 

"Apart from the benefits to the community, you will hardly know it’s there." 

"The mine will not use groundwater  Seepage water will be supplied to 
neighbours - FREE OF CHARGE - and surplus pumped back underground" 

"Mine seepage water extracted from the mine will be: 

Within the water usage rights that accompany the property (i.e. no more 
water will be drawn from the water table than an agricultural landowner 
would be allowed to draw)." 

"The mine has been designed to be virtually invisible." 

"There will be no impact on the local water supply."  

"It should be noted, had the property been acquired for agricultural purposes 
(for example a winery or for farming) instead of being acquired by Terramin, the 
land owner would have full rights to draw and use underground water up to their 
maximum license allocation"  

18.3 As stated above at Part 6 of this submission, Terramin provides the same render of the 
view from Bird in Hand winery of the proposed operations contained in Chapter 9 of the 
Mining Lease Application on this website.  For the reasons set out above, Bird in Hand 
does not consider this render to be accurate.   

18.4 Bird in Hand submits that there is a risk that persons who may have made a submission 
opposing the mine may not do so as a consequence of the representations made, and 
the images depicted, on that website. 

19. Facebook Page 

19.1 Terramin's 'Bird in Hand Gold Mine' Facebook Page was created on 23 August 2019. 
Though the purpose of the page is to 'inspire confidence in the local community that a 
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working mine is both compatible and desirable' Bird in Hand is very disappointed by the 
tone of Terramin's engagements and, in particular: 

(a) its identification of Ms Marling as a Bird in Hand employee and her job title 
(when comments were made from her personal Facebook account); 

(b) its dismissal of those comments on the basis of her employment (despite Bird in 
Hand being a key stakeholder and directly affected owner); 

(c) Terramin's allegation that Bird in Hand has been "running a vociferous and very 
public scare campaign"; 

(d) Terramin's suggestion that Ms Marling is loyal to her employer but not to the 
local community ("We commend your loyalty to your employer, but not to the 
broader community…"); 

(e) its suggestion, to a community group known as "Keep Woodside Mine Free", 
that its comments were financially motivated "It’s not in your remit to defend the 
Bird in Hand Winery’s rock concerts – unless we are misunderstanding who is 
funding Keep Woodside Mine Free". 

19.2 In Bird in Hand's submission such community engagement does not befit a company 
that intends to undertake a mining project attendant with significant environmental and 
economic risk, nor is such engagement consistent with a social licence to operate.   

19.3 Extracts from the Facebook page are below:  
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Extract 1 
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Extract 2 

 

 

Extract 3 
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Extract 4 
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Extract 5 
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Part 8: Financial Position of the Terramin Group 
20. Key Matters on Terramin's Financial Position 

20.1 On 30 August 2019, Terramin Australia Limited released its 2019 Interim Financial 
Report relating to the 6 month period ended 30 June 2019 which has been 
independently reviewed by Grant Thornton.  The 2019 Interim Financial Report 
indicates that, as at 30 June 2019, the current liabilities of Terramin Australia Limited  
and its controlled entities (Terramin Group) exceeded its current assets by 
$23.6 million.  The 2019 Interim Financial Report notes that Terramin's directors are 
aware that additional debt or equity will be required within 12 months in order to 
continue as a going concern and that the Terramin Group may be unable to realise its 
assets and discharge its liabilities in the normal course of business.   

20.2 In its Independent Auditor's Review Report dated 29 August 2019 (which accompanies 
Terramin's 2019 Interim Financial Report), Grant Thornton states that these events or 
conditions (amongst others) "indicate that a material uncertainty exists that may cast 
significant doubt on the [Terramin Group's] ability to continue as a going concern". 

20.3 Since 30 June 2019, the Terramin Group has increased its existing unsecured facility 
with Asipac Group Pty Ltd (Asipac), a major shareholder of Terramin, by $5.3 million, 
taking its total debt facility with Asipac to $26.05 million (which is fully drawn).  Based on 
Terramin's 2019 Interim Financial Report, it appears that all of the Terramin Group's 
loan facilities are provided by Asipac, which indicates that the Terramin Group is heavily 
reliant on Asipac's financial support for its operations.  Asipac's debt facilities are due to 
be refinanced by 31 October 2019.  It appears that the Terramin Group has already 
drawn down on its existing debt facilities.  If so, it will be necessary for Terramin to raise 
or access further funds. 

20.4 Under the $6 million loan facility provided by Asipac to Terramin Exploration Pty Ltd 
(Terramin Exploration) (which forms part of the total debt facility of $26.05 million 
provided by Asipac), Asipac is granted the following first ranking securities: 

(a) a real property mortgage over land acquired at Bird-in-Hand; 

(b) a general security interest over all the assets of Terramin Exploration; and 

(c) a specific security interest over the shares of Terramin Exploration held by 
Terramin. 

20.5 If Asipac were required to enforce any or all of the abovementioned first ranking 
securities, Terramin Exploration's assets may be reduced which may impact Terramin 
Exploration's ability to discharge its liabilities.    

20.6 Furthermore, as the 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 (including Terramin Australia Limited) unless those other entities are parties to 
commercial contracts under which they guarantee Terramin Exploration's obligations. 

20.7 It is critically important that, prior to granting the Mining Lease, the Minister be satisfied 
that Terramin will be able to meet the costs of rectification (including in any credible 
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worst case scenario) and provide an appropriate bond and security pursuant to the 
Mining Act.  Should there be any risk that Terramin will be unable to meet rectification 
costs arising from its mining operations, or provide adequate security, this should be 
given significant weight in deciding whether the Mining Lease should be granted.   
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Part 9: Procedural Fairness 
21. Mine life 

21.1 The Mining Lease Proposal states that the project will involve five years "life of mine" 
based on the known BIH resource37 and this has been reflected in the materials 
provided by Terramin, Terramin's public consultation and its website.    

21.2 This submission has been prepared based on the term of any lease reflecting a five 
year life of mine.  However, should the Department consider granting a mining lease 
with a term that would allow a mine life of greater than five years, Bird in Hand submits 
that this is a matter that would require further public consultation.  In those 
circumstances, Bird in Hand would seek an opportunity to put further submissions in 
relation to the term of the mining lease and any consequential impacts.   

22. Opportunity to make an oral submission 

22.1 Given the matters of significance raised in this submission, Bird in Hand seeks an 
opportunity to make oral submissions to the Department in relation to the grant of a 
mining lease to Terramin in respect of the Bird in Hand Gold Project. 

23. Conditions 

23.1 In the event that the Minister proposes to grant a mining lease to Terramin in respect of 
the Bird in Hand Gold Project, Bird in Hand seeks the opportunity to be heard in relation 
to the conditions to be imposed.   

                                                      
 
37 Mining Lease Proposal, Executive Summary at p.3; Chapter 3 at, for example, Table 3-6 and [3.4.3.1].    
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Conclusion - Co-existence is not possible 
In Bird in Hand's submission, co-existence between the proposed mine and Bird in Hand's 
operations is not possible. 
 
Audible mine noise and visual impacts will substantially detract from the amenity of the Bird in 
Hand Winery and surrounding area.  Wine tourism is a key pillar of the South Australian 
economy, as has been recognised by the South Australian Visitor Economy Sector Plan, which 
sets out a "bold ambition" to grow the State's visitor economy to $12.8 billion by 2030.   That 
Plan describes "credible wineries and wine regions" as critically important to that ambition.  Bird 
in Hand currently attracts more than 20,000 visitors per year and this is projected to increase 
following the Bird in Hand expansion.  Should the mine be approved, those 20,000+ people will 
be subjected to the noise and visual amenity impacts of the mine.  Those impacts are entirely 
inconsistent with a "clean and green" and "credible" wine region.  
 
The mine also carries with it an unacceptable risk of groundwater and viticultural impacts which 
have the potential to impact the viability of existing and sustainable enterprises in the area and 
the reputation of the Adelaide Hills region.   
 
This submission has identified a number of errors and omissions in Terramin's Mining Lease 
Proposal which seriously call into question the accuracy of its assumptions and 
modelling.  When legitimate concerns of that kind have been raised with Terramin during 
community engagement, Terramin has responded in a manner that, in Bird in Hand's 
submission, does not befit a mining company which proposes to undertake a project of this kind 
in the Adelaide Hills community.  In short, Bird in Hand submits that Terramin does not have a 
social licence to operate.   
 
Indeed, Terramin has itself indicated that co-existence between its proposed operations and the 
continued success of Bird in Hand Winery and the Adelaide Hills wine region is not 
possible.  While Terramin advocates for co-existence it, in fact, objected to development 
consent being granted to Bird in Hand Winery on two separate occasions.  
 
In late 2017, Terramin objected to an application to move the winery’s offices. The proposed 
location was further away from the boundary shared with Terramin than its current location. 
Terramin objected on the basis that Bird in Hand Winery’s "proposal for storage and office use 
should not extend the scale of the existing winery and horticulture uses to the extent that it 
leads to a conflict with the longstanding mining activity nearby".38  Earlier this year, Terramin 
objected to development consent for Bird in Hand Winery’s proposed $30m hospitality and art 
gallery expansion, while a letter of support for the development was received from every other 
surrounding neighbour. In 2017, Terramin stated that "it is also apparent the application is but a 
precursor to future applications to further entrench the use of the Bird in Hand Winery as 
something much more than a winery cellar door sales so as to convert it to a function centre for 
the holding of weddings and other functions together with concerts. Such activities are 
inconsistent with the expectation of the Development Plan and may be clearly inconsistent with 
the plans by TEL to resurrect a most valuable gold mine on the adjacent land."39   Terramin's 
submission speaks for itself.   
 
 

                                                      
 
38 Letter from Botten Levinson Lawyers to CEO Adelaide Hills Council dated 1 November 2017.  
39 Letter from Botten Levinson Lawyers to CEO Adelaide Hills Council dated 1 November 2017.  
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Accordingly, for the reasons set out in this submission, Bird in Hand submits that: 
 

 the Minister cannot be satisfied that Terramin has satisfied the requirements of the 
Ministerial Determination; and 
 

 the Minister should not grant a Mining Lease to Terramin in relation to the proposed 
Bird in Hand project.   
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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 coment 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 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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EXECUTIVE SUMMARY 

The Bird in Hand Winery commissioned BDO EconSearch to estimate the economic contribution (gross 

regional product/gross state product, household income and jobs) of Bird In Hand Winery’s grape growing, 

wine making, cellar door, functions, events, retail and other related activity. The specific aim is to 

demonstrate the link between the current and future operations of the business and the economic 

contribution it makes to the Adelaide Hills and South Australian economies. 

Estimates of the economic contribution of the current and planned operations of Bird in Hand Winery 

business activities are based on actual expenditures, business income and household income in wages paid 

to employees and retained earnings by farm and related business owners, as well as projected changes to 

these variables over the four years to 2022/23. The associated contribution from capital expenditures1 is 

also estimated. The estimates of regional and state economic contribution presented in this analysis have 

been prepared using Regional Industry Structure and Employment (RISE)2 models for the Adelaide Hills region 

and for South Australia, constructed by BDO EconSearch. 

Economic contribution to South Australia 

In summary, Bird in Hand Winery’s activities currently contribute $27.0 million in gross state product (GSP) 

and 218 full time equivalent (fte) jobs and this is projected to grow to $44.9 million in GSP and 339 fte jobs 

by 2022/23 (Table ES-1). 

Table ES-1 Summary economic contribution, Bird in Hand Winery, 2018/19 to 2022/23 

Indicator 2018/19 2019/20 2020/21 2021/22 2022/23 5 Year Total a 

Gross Regional Product ($m) b 15.7 17.2 19.3 23.3 26.6 102.1 

Gross State Product ($m) 27.0 28.9 32.9 40.0 44.9 173.7 

Employment (fte c) 218 224 254 306 339 268 

a 5 year total is the sum of the 2018/19 to 2022/23 estimates for GRP and GSP, and the annual average for the fte employment/jobs. 
b Adelaide hills region. 
c Full-time equivalent jobs. 

Source:  BDO EconSearch analysis

                                                 

1  These include for example, construction and construction service companies, metal product manufacturers, sawmill product 
manufacturers and companies in the cultural and recreational service sector (artwork) 

2  BDO EconSearch is currently contracted by the Department of Premier and Cabinet (DPC) to prepare RISE models for South 
Australia and the 12 state government regions. The models are used across government as a standard tool for economic impact 
and contribution analysis. 
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1. INTRODUCTION 

The purpose of this analysis is to estimate the economic contribution (gross regional product/gross state 

product, household income and jobs) of the Bird in Hand Winery. The specific aim is to demonstrate the link 

between the operation of this business and the economic contributions it makes to the Adelaide Hills and 

South Australian economies, both currently and over the four years to 2022/23. 

Estimates of the economic contribution of the current operation of the business have been based on 2018/19 

financial year estimates of expenditures, business income and household income in wages paid to employees 

and retained earnings by business owners. Economic contribution projections over the four years to 2022/23 

were based on expected changes in these variables over the same period provided by Bird in Hand Winery. 

The associated contribution from current and projected capital expenditure has also been estimated. Not 

only do on-going business operations and earnings affect the level of local economic contribution, so does 

the level of capital replacement and investment in new developments. 

The estimates of regional and state economic contribution presented in this analysis have been prepared 

using Regional Industry Structure and Employment (RISE)3 models for the Adelaide Hills region and for South 

Australia, constructed by BDO EconSearch. 

 

                                                 

3  BDO EconSearch is currently contracted by the Department of Premier and Cabinet (DPC) to prepare RISE models for South 
Australia and the 12 state government regions. The models are used across government as a standard tool for economic impact 
and contribution analysis. 
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2. METHOD OF ANALYSIS AND DATA 

2.1. Method of Analysis 

Any economic activity inevitably impacts the wider economy. For example, if a farmer in the Adelaide Hills 

region is irrigating a given crop then not only will they produce a valued product, but they will be likely to 

make investments in buildings and plant and will be likely to maintain or perhaps increase their annual 

expenditure on inputs to production such as labour, fuel, transport and processing. The suppliers of these 

inputs (including households) will therefore make expenditures on their own inputs (or consumption in the 

case of households) to meet the ongoing or increase in demand. The results of these direct and flow-on 

effects comprise the economic activity and employment in the Adelaide Hills region of the farming activity. 

For this analysis the estimation of regional economic contribution has been made with the application of an 

extension of the conventional input-output method. Over the past decade BDO EconSearch has developed 

an extended input-output model known as the RISE model. The RISE model provides a comprehensive 

economic framework that is applied widely in the resource planning process, particularly for regional 

economic impact applications.  

The report uses RISE models for the Adelaide Hills South Australian government region and for South Australia 

as a whole. The models are used to estimate the economic contribution to the Adelaide Hills region and the 

state of the Bird in Hand Winery’s grape growing, wine making, cellar door, functions, events, retail and 

other related activity. 

2.2. Economic Indicators 

Estimates of direct and flow-on economic contribution are presented in terms of gross regional 

product/gross state product (GRP/GSP), household income and employment. 

Gross regional product/Gross state product (GRP/GSP) 

Contribution to GRP/GSP is a measure of the net contribution of an activity to the regional/state economy. 

Contribution to GRP/GSP is measured as value of output less the cost of goods and services (including 

imports) used in producing the output. In other words, it can be measured as household income plus other 

value added (gross operating surplus and all taxes, less subsidies). It represents payments to the primary 

inputs of production (labour, capital and land). Using contribution to GRP/GSP as a measure of economic 

contribution avoids the problem of double counting that may arise from using value of output for this 

purpose. 

Household income 

Household income is a component of GRP/GSP and is a measure of wages and salaries paid in cash and in 

kind, drawings by owner operators and other payments to labour including overtime payments, employer’s 

superannuation contributions and income tax, but excluding payroll tax. 

Employment 

Employment is a measure of the number of working proprietors, managers, directors and other employees. 

The report presents employment impacts in terms of the number of full-time equivalent (fte) jobs. 
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Direct, flow-on and total contribution 

Direct contribution is the initial round of output, employment and household income generated by an 

economic activity. 

Flow-on (or indirect) contribution is the sum of production-induced effects and consumption-induced 

effects. Production-induced effects are additional output, employment and household income resulting from 

re-spending by firms (e.g. transport contractors) that receive payments from the sale of services to firms. 

Consumption-induced effects are additional output, employment and household income resulting from re-

spending by households that receive income from employment in direct and flow-on activities.  

Total contribution is the sum of direct and flow-on effects. 

2.3. Data and Assumptions 

Key information sourced from Bird in Hand Winery included: 

1. Capital expenditure associated with building construction and upgrades, plant and equipment, 

vineyard replacements and artworks for 2014/15 to 2018/19 

The average capital expenditure for this period was around $1.5 million per year, with 55 per cent 

of the expenditure assumed to occur in the Adelaide Hills region, a further 34 per cent occurring in 

other regions of South Australia, with the remaining 11 per cent occurring outside of South Australia.  

2. Projected capital expenditure for 2019/20 to 2022/23 

The average capital expenditure for this period is assumed to be $6.8 million, and includes 

investments in a new office and storage shed, a new cellar door space, vineyard improvements, a 

major renovation to barrel hall, a sparkling bottling line, general ground and car park improvements, 

artworks and miscellaneous plant and equipment. 

3. Operational income and expenditure for the 2018/19 financial year 

4. Projected operational income and expenditure for 2019/20 to 2022/23 

A summary of the assumptions related to gross revenue, wages and salaries, and employment for 2018/19 

to 2022/23 is provided in Table 2-1. The data for 2018/19 are actual figures, while 2019/20 to 2022/23 are 

projections. 

Table 2-1 Summary revenue, wages and employment, Bird in Hand Winery, 2018/19 to 2022/23 

Indicator 2018/19 2019/20 2020/21 2021/22 2022/23 

Gross Revenue ($m) 22.2 23.5 24.0 25.5 27.5 

Wages and Salaries ($m) 5.3 5.4 5.4 5.7 6.1 

Employment (fte a) 65 67 68 75 85 

a Full-time equivalent jobs. 

Source: Personal communication, Bird In Hand Winery 
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3. RESULTS OF ANALYSIS 

3.1. Economic Contribution of Capital Expenditure 

Estimates of the economic contribution of capital expenditure by the Bird in Hand Winery are detailed in 

Table 3-1 for the Adelaide Hills region and in Table 3-2 for South Australia as a whole. The contribution at 

the state level is, as expected, greater than the regional level contribution. 

The direct effects measure the contribution made by the businesses that are the recipients of the capital 

expenditure. These include, for example, construction and construction service companies, metal product 

manufacturers, sawmill product manufacturers and those in the cultural and recreational service sector 

(artwork). The flow-on effects measures the economic contributions in other sectors of the economy, i.e. 

those supporting the primary contractors. 

Table 3-1 Economic contribution of capital expenditure, Bird in Hand Winery, Adelaide Hills region, 
historical and projected 

 Indicator 
5yr Avg (2014/15 - 

2018/19) 
2019/20 2020/21 2021/22 2022/23 

Capital Expenditure ($m) a 0.8 1.1 2.8 5.3 6.5 

Gross Regional Product ($m)            

Direct 0.3 0.5 1.2 2.2 2.7 

Production Induced 0.2 0.3 0.9 1.7 2.1 

Consumption Induced 0.2 0.2 0.6 1.1 1.4 

TOTAL b 0.7 1.0 2.6 5.1 6.2 

Household Income ($m) c           

Direct 0.3 0.4 1.0 1.8 2.3 

Production Induced 0.2 0.2 0.6 1.3 1.5 

Consumption Induced 0.1 0.1 0.3 0.5 0.7 

TOTAL b 0.5 0.7 1.9 3.6 4.4 

Employment (fte) d           

Direct 4 5 14 26 32 

Production Induced 2 4 9 18 21 

Consumption Induced 1 2 4 8 10 

TOTAL b 8 11 27 52 63 

a Capital expenditure in the Adelaide Hills region only (does not include expenditure on imported goods and services). 
b Totals may not sum due to rounding. 
c Household income is a component of GRP. 
d Full-time equivalent jobs. 

Source: BDO EconSearch analysis 
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Table 3-2 Economic contribution of capital expenditure, Bird in Hand Winery, South Australia, historical 
and projected 

Indicator 
5yr Avg (2014/15 - 

2018/19) 
2019/20 2020/21 2021/22 2022/23 

Capital Expenditure ($m) a 1.3 1.8 4.7 9.0 11.0 

Gross State Product ($m)          

Direct 0.5 0.7 1.7 3.2 4.0 

Production Induced 0.5 0.8 2.0 3.9 4.8 

Consumption Induced 0.6 0.8 2.1 4.0 4.9 

TOTAL b 1.6 2.3 5.8 11.2 13.6 

Household Income ($m) c          

Direct 0.4 0.5 1.3 2.5 3.0 

Production Induced 0.3 0.5 1.3 2.5 3.1 

Consumption Induced 0.3 0.4 1.1 2.0 2.5 

TOTAL b 1.0 1.4 3.6 7.0 8.6 

Employment (fte) d          

Direct 5 7 17 33 41 

Production Induced 4 6 15 29 35 

Consumption Induced 4 6 14 27 33 

TOTAL b 13 19 47 89 109 

a Capital expenditure in South Australia (does not include expenditure on imported goods and services). 
b-d See footnotes to Table 3-1. 

Source: BDO EconSearch analysis 

Capital expenditure 

The value of capital expenditure averaged $1.4 million per year over the five years to 2018/19, with $0.8 

million of this expenditure occurring in the Adelaide Hills region, and a further $0.5 million in other parts 

of South Australia. Projections over the four years to 2022/23 are significantly higher ($6.8 million per year 

on average) due to planned expansions including a new office and storage shed, a new cellar door space, 

vineyard improvements, a major renovation to the barrel hall, a sparkling bottling line, general ground and 

car park improvements, artworks and miscellaneous plant and equipment. 

Contribution to GRP and GSP 

The total average annual GRP contribution from capital expenditure over five years to 2018/19 was 

estimated to be $0.7 million in the Adelaide Hills region (Table 3-1) and $1.6 million in SA as a whole (Table 

3-2). Based on the forecast capital expenditure for the years 2019/20 to 2022/23, the contribution to GSP 

is estimated to rise from $1.7 million in 2018/19 to $13.6 million in 2022/23 (Table 3-2). 
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Household income and employment 

Average annual personal (household) income of an estimated $0.5 million over the five years to 2018/19 

was earned in the Adelaide Hills region as a result of capital expenditure by Bird in Hand Winery, $0.3 million 

in direct development activities4 and $0.2 million in flow-on activities (Table 3-1). For SA as a whole the 

contribution is slightly higher, the total household income effect is estimated to be $1.0 million (Table 3-2). 

Based on the estimates of forecast capital expenditure for the years 2019/20 to 2022/23, the state-wide 

household income impact is estimated to be $8.6 million in 2022/23 (Table 3-2). 

Average annual capital expenditure by Bird in Hand Winery over the five years to 2018/19 was responsible 

for direct employment of around 4 fte jobs and flow-on employment of another 4 fte jobs in the Adelaide 

Hills region, a total of 8 fte jobs per annum on average (Table 3-1). The state-wide average annual total 

employment contribution was estimated to be 13 fte jobs (Table 3-2). Based on the estimates of forecast 

capital expenditure for the years 2019/20 to 2022/23, the state-wide employment impact is estimated to 

rise from 19 fte jobs in 2019/20 to 109 fte jobs by 2022/23 (Table 3-2). 

3.2. Economic Contribution of Operating Activity 

Estimates of the economic contribution of the Bird in Hand Winery operations in 2018/19 and four year 

projection to 2022/235 are detailed in Table 3-3 for the Adelaide Hills region and Table 3-4 for South 

Australia as a whole. Appendix 1 provides further details regarding sectoral level contributions for both the 

Adelaide Hills region (Appendix Table 1-1) and South Australia as a whole (Appendix Table 1-2).  

For each measure of economic activity, the contribution at the state level is greater than that at the regional 

level. This is to be expected, as the regional contribution is simply a component, albeit a significant one, 

of the total state contribution. 

The direct contribution measures the economic effects from grape growing, wine making, cellar door, 

functions, events, retail and other related activity. The flow-on contribution measures the economic effects 

in other sectors of the economy (trade, manufacturing, etc.) generated by the direct activities, that is, the 

multiplier effects. 

Value of output 

The value of output (gross sales) generated by Bird in Hand Winery directly in the Adelaide Hills region and 

South Australia more broadly was $22.2 million in 2018/19 (Table 3-3). The majority of this revenue was 

generated from the winery (74 per cent), with 12 per cent generated by the cellar door, a further 12 per 

cent from the restaurant and events, and the remaining 2 per cent from contract processing. Revenue is 

expected to increase by approximately 24 per cent to $27.5 million in 2022/23 (Table 3-3), with a significant 

share of the expected increase coming from functions and events, following the associated capital 

investments made in these areas over the 2019/20 to 2022/23 period. 

 

                                                 

4  These include for example, construction and construction service companies, metal product manufacturers, sawmill product 
manufacturers and those in the cultural and recreational service sector (artwork) 

5  In real terms (current 2019 dollars) 
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Table 3-3 The economic contribution of operating activity, Bird in Hand Winery, Adelaide Hills region, 
2018/19 - 2022/23 

Indicator 2018/19 2019/20 2020/21 2021/22 2022/23 

Gross Sales ($m) 22.2 23.5 24.0 25.5 27.5 

Gross Regional Product ($m)           

Direct 8.0 9.3 9.7 11.2 13.1 

Production Induced 3.9 3.9 4.0 4.0 4.0 

Consumption Induced 2.9 3.0 3.0 3.1 3.2 

TOTAL a 14.9 16.2 16.7 18.2 20.3 

Household Income ($m)b           

Direct 5.3 5.4 z5.4 5.7 6.1 

Production Induced 2.6 2.6 2.6 2.6 2.6 

Consumption Induced 1.4 1.4 1.4 1.5 1.5 

TOTAL a 9.3 9.4 9.5 9.8 10.3 

Employment (fte)c           

Direct 65 67 68 75 85 

Production Induced 47 47 47 48 48 

Consumption Induced 22 22 23 23 25 

TOTAL a 135 136 138 146 158 

a Totals may not sum due to rounding. 
b Household income is a component of GRP. 
c Full-time equivalent jobs. 

Source: BDO EconSearch analysis 

Contribution to GRP and GSP 

In 2018/19, total direct industry related contribution to the Adelaide Hills region GRP was $8.0 million for 

the Bird in Hand Winery (Table 3-3). The flow-on effects in the Adelaide Hills region summed to $6.9 million 

(Table 3-3) while the flow-on effects state wide were $17.3 million (Table 3-4). The total contribution to 

GRP for the Adelaide Hills region is expected to increase by approximately 37 per cent from $14.9 million 

to $20.3 million by 2022/23. Total contribution to GSP from the Bird in Hand Winery is expected to increase 

by approximately 23 per cent from $25.3 million to $31.2 million by 2022/23 (Table 3-4). 
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Table 3-4 The economic contribution of operating activity, Bird in Hand Winery, South Australia, 2018/19 
- 2022/23 

Indicator 2018/19 2019/20 2020/21 2021/22 2022/23 

Gross Sales ($m) 22.2 23.5 24.0 25.5 27.5 

Gross State Product ($m)           

Direct 8.0 9.3 9.7 11.2 13.1 

Production Induced 8.3 8.4 8.4 8.4 8.4 

Consumption Induced 8.9 9.0 9.0 9.3 9.7 

TOTAL a 25.3 26.6 27.2 28.9 31.2 

Household Income ($m) b           

Direct 5.3 5.4 5.4 5.7 6.1 

Production Induced 5.8 5.9 5.9 5.9 5.9 

Consumption Induced 4.5 4.6 4.6 4.7 4.9 

TOTAL a 15.7 15.8 15.9 16.3 16.9 

Employment (fte)c           

Direct 65 67 68 75 85 

Production Induced 76 76 76 77 77 

Consumption Induced 62 63 63 65 67 

TOTAL a 204 205 207 217 230 

a-c See footnotes to Table 3-3. 

Source: BDO EconSearch analysis 

Household income and employment 

Direct personal (household) income of $5.3 million was earned in the Adelaide Hills region during 2018/19 

(wages of employees and estimated drawings by owner/operators) and $4.0 million was earned in flow-on 

activities (Table 3-3). The total household income contribution in the Adelaide Hills region was estimated 

to be $9.3 million (Table 3-3) and $15.7 million in SA as a whole (Table 3-4). Total contribution to household 

income from the Bird in Hand Winery is expected to increase by approximately 11 per cent in the Adelaide 

Hills regions and 8 per cent state-wide by 2022/23. 

In 2018/19, the Bird in Hand Winery was responsible for direct employment in the Adelaide Hills region of 

around 65 full-time equivalents (fte) and flow-on business activities created additional employment of 

around 70 fte jobs. At the state level, flow-on business activities created additional employment of around 

138 fte jobs (Table 3-4). The total employment contribution in the Adelaide Hills region was estimated to 

be 135 fte jobs (Table 3-3) and 204 fte jobs in SA as a whole (Table 3-4). Total employment is expected to 

increase from the 2018/19 estimates by approximately 17 per cent in the Adelaide Hills region and 13 per 

cent in SA by 2022/23. 
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3.3. Total Economic Contribution 

Estimates of the total economic contribution of the Bird in Hand Winery operational and capital expenditures 

in 2018/19 and four year projection to 2022/236 are detailed in Table 3-5 for the Adelaide Hills region, and 

Table 3-6 for South Australia as a whole. 

Table 3-5 The total economic contribution of Bird in Hand Winery, Adelaide Hills region, 2018/19 - 
2022/23 

Indicator 2018/19 2019/20 2020/21 2021/22 2022/23 

Gross Sales ($m) 22.2 23.5 24.0 25.5 27.5 

Capital Expenditure ($m) a 0.8 1.1 2.8 5.3 6.5 

Gross Regional Product ($m)           

Direct 8.4 9.7 10.9 13.4 15.8 

Production Induced 4.2 4.3 4.8 5.7 6.1 

Consumption Induced 3.1 3.2 3.6 4.2 4.6 

TOTAL b 15.7 17.2 19.3 23.3 26.6 

Household Income ($m)c           

Direct 5.6 5.7 6.4 7.5 8.4 

Production Induced 2.8 2.9 3.3 3.9 4.2 

Consumption Induced 1.5 1.5 1.7 2.0 2.2 

TOTAL b 9.9 10.1 11.3 13.4 14.7 

Employment (fte)d           

Direct 70 72 82 101 117 

Production Induced 50 51 56 65 69 

Consumption Induced 24 24 27 32 35 

TOTAL b 143 147 165 198 221 

a Capital expenditure in the Adelaide Hills region only (does not include expenditure on imported goods and services). 

b Totals may not sum due to rounding. 
c Household income is a component of GRP. 
d Full-time equivalent jobs. 

Source: BDO EconSearch analysis 

Value of output / Capital expenditure 

The value of output (gross sales) generated and level of capital expenditure made by Bird in Hand Winery 

directly in the Adelaide Hills region was $23.0 million in 2018/19 (Table 3-5). As additional capital 

investment are made that lead to increased revenues over time, this figure is expected to increase by 

approximately 48 per cent to $33.9 million in 2022/23 (Table 3-5). For South Australia as a whole, the 

equivalent figures are expected to rise from $23.6 million in 2018/19 to $38.5 million in 2022/22 (Table 

3-6), an increase of 63 per cent. 

                                                 

6  In real terms (current 2019 dollars). 
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Table 3-6 The total economic contribution of Bird in Hand Winery, South Australia, 2018/19 - 2022/23 

Indicator 2018/19 2019/20 2020/21 2021/22 2022/23 

Gross Sales ($m) 22.2 23.5 24.0 25.5 27.5 

Capital Expenditure ($m) a 1.3 1.4 1.8 4.7 9.0 

Gross State Product ($m)           

Direct 8.5 9.9 11.4 14.4 17.1 

Production Induced 8.9 9.1 10.4 12.3 13.2 

Consumption Induced 9.6 9.8 11.1 13.3 14.6 

TOTAL b 27.0 28.9 32.9 40.0 44.9 

Household Income ($m)c           

Direct 5.7 5.9 6.7 8.2 9.2 

Production Induced 6.2 6.4 7.2 8.4 9.0 

Consumption Induced 4.9 5.0 5.6 6.8 7.4 

TOTAL b 16.8 17.2 19.5 23.4 25.5 

Employment (fte)d           

Direct 71 74 85 108 126 

Production Induced 81 82 92 106 112 

Consumption Induced 66 68 77 92 100 

TOTAL b 218 224 254 306 339 

a Capital expenditure in South Australia only (does not include expenditure on imported goods and services). 

b-d See footnotes to Table 3-5. 

Source: BDO EconSearch analysis 

Contribution to GRP and GSP 

In 2018/19, total direct industry related contribution to the Adelaide Hills region GRP was $8.4 million for 

the Bird in Hand Winery operational and capital expenditures (Table 3-5). The flow-on effects in the 

Adelaide Hills region summed to $7.3 million (Table 3-5) while the flow-on effects state wide were $18.5 

million (Table 3-6). The total contribution to GRP for the Adelaide Hills region is expected to increase by 

approximately 70 per cent from $15.7 million to $26.6 million by 20 22/23. Total contribution to GSP from 

the Bird in Hand Winery is expected to increase by approximately 66 per cent from $27.0 million to $44.9 

million by 2022/23. 
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Household income and employment 

Direct personal (household) income of $5.6 million was earned in the Adelaide Hills region during 2018/19 

(wages of employees and estimated drawings by owner/operators) and $4.3 million was earned in flow-on 

activities (Table 3-5). The total household income contribution in the Adelaide Hills region was estimated 

to be $9.9 million (Table 3-5) and $16.8 million in SA as a whole (Table 3-6). Total contribution to household 

income from the Bird in Hand Winery is expected to increase by approximately 49 per cent in the Adelaide 

Hills regions and 52 per cent state-wide by 2022/23. 

In 2018/19, the Bird in Hand Winery operational and capital expenditures were responsible for direct 

employment in the Adelaide Hills region of around 70 fte jobs, and flow-on business activities created 

additional employment of around 73 fte jobs (Table 3-5). At the state level, flow-on business activities 

created additional employment of around 147 fte jobs (Table 3-6). The total employment contribution in 

the Adelaide Hills region was estimated to be 143 fte jobs (Table 3-5) and 218 fte jobs in SA as a whole 

(Table 3-6). Total employment is expected to increase from the 2018/19 estimates by approximately 54 per 

cent in the Adelaide Hills region and 55 per cent in SA by 2022/23. 
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Disclaimer 

The assignment is a consulting engagement as outlined in the ‘Framework for Assurance Engagements’, 

issued by the Auditing and Assurances Standards Board, Section 17. Consulting engagements employ an 

assurance practitioner’s technical skills, education, observations, experiences and knowledge of the 

consulting process. The consulting process is an analytical process that typically involves some combination 

of activities relating to: objective-setting, fact-finding, definition of problems or opportunities, evaluation 

of alternatives, development of recommendations including actions, communication of results, and 

sometimes implementation and follow-up. 

The nature and scope of work has been determined by agreement between BDO and the Client. This 

consulting engagement does not meet the definition of an assurance engagement as defined in the 

‘Framework for Assurance Engagements’, issued by the Auditing and Assurances Standards Board, Section 

10. 

Except as otherwise noted in this report, we have not performed any testing on the information provided to 

confirm its completeness and accuracy. Accordingly, we do not express such an audit opinion and readers 

of the report should draw their own conclusions from the results of the review, based on the scope, agreed-

upon procedures carried out and findings. 
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APPENDIX 1 Sectoral level economic contribution associated with 2018/19 
operational expenditures 

Appendix Table 1-1 Sectoral level economic contribution of operational expenditure, Bird in Hand 
Winery, Adelaide Hills, 2018/19 

Sector 
Contribution to GRP 

($m) 
Household Income 

($m) a 

Employment 
(fte b) 

Direct     

Bird in Hand Operations 8.0 5.3 65 

Indirect c    

Wine grapes (contract growers) 1.2 0.8 21 

Retail Trade 0.5 0.3 6 

Professional, Scientific & Technical Services 0.4 0.4 5 

Education & Training 0.3 0.3 3 

Road Transport 0.3 0.2 3 

Health & Community Services 0.2 0.2 3 

Admin Support Services 0.2 0.2 2 

Finance 0.2 0.0 0 

Rental Hiring Real Estate 0.2 0.1 1 

Wholesale Trade 0.2 0.1 1 

All Other Sectors 3.2 1.3 23 

Total Indirect d 6.9 4.0 69 

TOTAL d 14.9 9.3 135 

a Household income is a component of GRP. 
b Full-time equivalent jobs. 
c Sectors have been sorted by the top 10 contributors to GRP. 
d Totals may not sum due to rounding. 

Source: BDO EconSearch analysis 
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Appendix Table 1-2 Sectoral level economic contribution of operational expenditure, Bird in Hand 
Winery, South Australia, 2018/19 

Sector 
Contribution to GSP 

($m) 
Household Income 

($m) a 

Employment 
(fte b) 

Direct     

Bird in Hand Operations 8.0 5.3 65 

Indirect c    

Wine grapes (contract growers) 2.4 2.3 16 

Retail Trade 1.2 0.9 22 

Professional, Scientific & Technical Services 1.1 1.0 9 

Education & Training 1.1 0.2 2 

Road Transport 1.0 0.7 14 

Health & Community Services 0.7 0.6 7 

Admin Support Services 0.6 0.6 7 

Finance 0.6 0.4 6 

Rental Hiring Real Estate 0.6 0.4 3 

Wholesale Trade 0.5 0.3 4 

All Other Sectors 7.6 3.0 50 

Total Indirect d 17.3 10.4 138 

TOTAL d 25.3 15.7 204 

a Household income is a component of GSP. 
b Full-time equivalent jobs. 
c Sectors have been sorted by the top 10 contributors to GSP. 
d Totals may not sum due to rounding. 

Source: BDO EconSearch analysis 
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EXECUTIVE SUMMARY 

The Inverbrackie Catchment Group commissioned EconSearch to estimate the economic 

contribution (gross regional product/gross state product, household income and jobs) of existing 

land use in the Inverbrackie District, in particular land and businesses that will be impacted by 

the mine development proposed by Terramin Australia Ltd. The specific aim is to demonstrate 

the link between the current and future operations of these businesses and the economic 

contributions they make to the Adelaide Hills and South Australian economies. 

Estimates of the economic contribution of the current and planned operations of businesses are 

based on actual expenditures, business income and household income in wages paid to 

employees and retained earnings by farm and related business owners. The associated 

contribution from capital expenditures1 is also estimated. These estimates of regional and state 

economic contribution were prepared using RISE models2 for the Adelaide Hills region and for 

South Australia, constructed by EconSearch. 

Economic contribution to South Australia … 

In summary, the current (2015/16) economic contribution to the state from the operating 

activity of agriculture businesses in the Inverbrackie district likely to be impacted by the mine 

development is estimated to be: 

 $148.7 million in gross state product (GSP) per annum 

 793 fte jobs 

 $60.7 million in household income per annum. 

By 2020/21 the economic contribution to the state3 from the operating activity of these 

businesses is expected to be: 

 $169.1 million in GSP per annum, an increase of 14 per cent on current estimates 

 885 fte jobs, an increase of 10 per cent on current estimates 

 $71.8 million in household income per annum, an increase of 16 per cent on current 

estimates. 

The current (2015/16) economic contribution to the state from the capital expenditure activity 

of these businesses is estimated to be: 

 $10.2 million in GSP per annum 

                                                             

 
1  Building and other infrastructure construction and orchard/vineyard development. 

2  RISE (regional industry structure and employment) models for South Australia and regions have been recently 
(2017) updated by EconSearch for the Department of Premier and Cabinet. 

3  In real terms (current 2017 dollars). 



  
 

 
 e c o n s e a r c h  

 

Inverbrackie Catchment Group  Economic Contribution of Agriculture, Inverbrackie District 

 Page| vi 

 77 fte jobs 

 $6.5 million in household income per annum. 

Economic contribution to the Adelaide Hills region 

In summary, the current (2015/16) economic contribution to the Adelaide Hills region from the 

operating activity of agriculture businesses in the Inverbrackie district likely to be impacted by 

the mine development is estimated to be: 

 $121.6 million in gross regional product (GRP) per annum 

 681 fte jobs 

 $47.7 million in household income per annum. 

By 2020/21 the economic contribution to the Adelaide Hills region from the operating activity 

of these businesses is expected to be: 

 $140.6 million in GRP per annum, an increase of 17 per cent on current estimates 

 772 fte jobs, an increase of 12 per cent on current estimates 

 $58.3 million in household income per annum, an increase of 21 per cent on current 

estimates. 

The current (2015/16) economic contribution to the Adelaide Hills region from the capital 

expenditure activity of these businesses is estimated to be: 

 $6.3 million in GRP per annum 

 66 fte jobs 

 $4.6 million in household income per annum. 

It is expected that the reported annual economic contribution to the State and Adelaide Hills 

region economies from these established businesses will be ongoing. 
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1. INTRODUCTION 

The purpose of the analysis is to estimate the economic contribution (gross regional 

product/gross state product, household income and jobs) of existing land use in the Inverbrackie 

District, in particular land and businesses that will be impacted by the mine development 

proposed by Terramin Australia Ltd. The specific aim is to demonstrate the link between the 

current operations of these businesses and the economic contributions they make to the 

Adelaide Hills and South Australian economies. 

Estimates of the economic contribution of the current operations of businesses have been based 

on current expenditures, business income and household income in wages paid to employees 

and retained earnings by farm and related business owners. 

The associated contribution from capital expenditure has also be estimated. Not only do on-

going business operations and earnings affect the level of local economic contribution, so does 

the level of capital replacement and investment in new developments. 

Income and expenditure data relating to current operations of the businesses has been gathered 

in meetings with a selection of landholders (8) from the group of around 20 or more businesses 

likely to be impacted.  

The estimates of regional and state economic contribution presented in this analysis has been 

prepared using RISE models4 for the Adelaide Hills region and for South Australia, constructed 

by EconSearch.  

                                                             

 

4  RISE (regional industry structure and employment) models for South Australia and regions have been recently 
(2017) updated by EconSearch for the Department of Premier and Cabinet. 
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2. METHOD OF ANALYSIS AND DATA 

2.1 Method of Analysis 

Any economic activity inevitably impacts the wider economy. For example, if a farmer in the 

Adelaide Hills region is irrigating a given crop then not only will they produce a valued product, 

but they will be likely to make investments in buildings and plant and will be likely to maintain 

or perhaps increase their annual expenditure on inputs to production such as labour, fuel, 

transport and processing. The suppliers of these inputs (including households) will therefore 

make expenditures on their own inputs (or consumption in the case of households) since they 

meet the ongoing or increase in demand. The results of these direct and flow-on effects 

comprise the economic activity and employment in the Adelaide Hills region of the farming 

activity. 

For this analysis the estimation of regional economic contribution has been made with the 

application of an extension of the conventional input-output method. Over the past decade 

EconSearch has developed an extended input-output model known as the RISE model (Regional 

Industry Structure & Employment). The RISE model provides a comprehensive economic 

framework that is applied widely in the resource planning process, particularly for regional 

economic impact applications5.  

The report uses 2015/16 RISE models for the Adelaide Hills South Australian government region 

and for South Australia as a whole, prepared for the Department of the Premier and Cabinet 

(EconSearch 2017). The models are used to estimate the economic contribution to the Adelaide 

Hills region and the state of irrigated agriculture, wine making and related activity in the 

Inverbrackie district of the Adelaide Hills. 

2.2 Economic Indicators 

Estimates of direct and flow-on economic impacts are presented in terms of gross regional 

product (GRP), household income and employment. 

Gross regional product (GRP) 

Contribution to GRP is a measure of the net contribution of an activity to the regional economy. 

Contribution to GRP is measured as value of output less the cost of goods and services (including 

imports) used in producing the output. In other words, it can be measured as household income 

plus other value added (gross operating surplus and all taxes, less subsidies). It represents 

payments to the primary inputs of production (labour, capital and land). Using contribution to 

                                                             

 

5  RISE models have been constructed for both the South Australian and Victorian Governments at both a state and 
regional level (EconSearch 2013, 2017). 
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GRP as a measure of economic impact avoids the problem of double counting that may arise 

from using value of output for this purpose. 

Household income 

Household income is a component of GRP and is a measure of wages and salaries paid in cash 

and in kind, drawings by owner operators and other payments to labour including overtime 

payments, employer’s superannuation contributions and income tax, but excluding payroll tax. 

Employment 

Employment is a measure of the number of working proprietors, managers, directors and other 

employees. The report presents employment impacts in terms of the number of full-time 

equivalent (fte) jobs. 

Direct, flow-on and total impacts 

Direct impacts are the initial round of output, employment and household income generated by 

an economic activity. 

Flow-on (or indirect) impacts are the sum of production-induced effects and consumption-

induced effects. Production-induced effects are additional output, employment and household 

income resulting from re-spending by firms (e.g. transport contractors) that receive payments 

from the sale of services to firms. Consumption-induced effects are additional output, 

employment and household income resulting from re-spending by households that receive 

income from employment in direct and flow-on activities.  

Total impacts are the sum of direct and flow-on impacts. 

2.3 Data and Assumptions 

Structured interviews with eight businesses in the Inverbrackie District were carried out in June-

July 2017. These included businesses producing wine grapes, strawberries, pome fruit and 

vegetables as well as operating wineries and cellar doors. Interviewees were asked to supply 

data that could be attributed to their business in the Inverbrackie District for the 2015/16 

financial year. Key information derived from the interviews included: 

1. Gross revenue 

2. Details of operational expenditure, including: 

a. itemised expenditure to the level of detail possible (e.g. electricity, materials, 
security, repairs and maintenance, travel, training, etc.) 

b. estimates (percentages) of where each item of expenditure would occur: 

i. Adelaide Hills 

ii. Elsewhere in South Australia 

iii. Outside South Australia 

3. Direct (on-site) employment (total jobs and full-time equivalents) 
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4. Direct payments in wages and salaries 

5. Visitor numbers (if relevant) 

6. Details of average annual capital expenditure for the past 5 years (2011/12 – 2015/16) 
including broad categories of expenditure where possible. 

7. Details of planned capital expenditure over the next 5 years, including 

a. Details of capital expenditure and timing of expenditure 

b. Expected changes to turnover, operational expenditure, employment, wages 
and salaries and visitors (if relevant) 

Information was also obtained from Adelaide Hills Council on land use in the Inverbrackie district 

(area by crop type) which was used to scale up the survey information to derive estimates of the 

total direct economic activity in the district. The area that could potentially impacted by the 

Inverbrackie gold mine development was assumed to be that area identified as irrigated 

horticulture within a 5 kilometre radius of the proposed mine site. 
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3. RESULTS OF ANALYSIS 

3.1 Economic Contribution of Operating Activity 

3.1.1 Surveyed businesses 

Estimates of the economic contribution in 2015/16 and 5-year projection to 2020/216 of 

agriculture and related activity in the Inverbrackie district by surveyed businesses are detailed 

in Table 3-1 for the Adelaide Hills region and Table 3-2 for South Australia as a whole. 

For each measure of economic activity, the impacts at the state level are greater than the sum 

of the regional level impacts. This is to be expected, as the regional impact is simply a 

component, albeit a significant one, of the total state impact. 

The direct impact measures farming, wine making and cellar door activities. The flow-on impact 

measures the economic effects in other sectors of the economy (trade, manufacturing, etc.) 

generated by the direct activities, that is, the multiplier effects. 

Table 3-1 The economic contribution of operating activity, surveyed businesses, Adelaide 
Hills region, 2015/16-2020/21 

  

a Full-time equivalent jobs.  

b Totals may not sum due to rounding. 

c Household income is a component of GRP. 

Source: EconSearch analysis 

                                                             

 

6  In real terms (current 2017 dollars). 

2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

Value of Output ($m) 56.8 59.3 59.4 60.4 61.7 62.2

GRP ($m)

Direct 26.3 29.3 29.3 30.3 31.5 32.0

Flow on (production induced) 11.2 11.2 11.3 11.4 11.5 11.6

Flow on (consumption induced) 5.4 5.6 5.7 6.0 6.3 6.8

Total b 42.9 46.0 46.3 47.6 49.3 50.4

Employment (fte) a

Direct 145 152 155 167 170 172

Flow on (production induced) 109 109 109 110 110 111

Flow on (consumption induced) 36 37 37 39 41 45

Total b 291 298 302 315 321 327

Household Income ($m) c

Direct 10.4 10.7 10.9 11.6 12.3 13.6

Flow on (production induced) 7.7 7.7 7.7 7.8 7.9 8.0

Flow on (consumption induced) 2.3 2.4 2.4 2.6 2.7 3.0

Total b 20.4 20.7 21.1 22.0 22.9 24.6
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Table 3-2 The economic contribution of operating activity, surveyed businesses, South 
Australia, 2015/16-2020/21 

 

a Full-time equivalent jobs.  

b  Totals may not sum due to rounding. 

c Household income is a component of GSP. 

Source: EconSearch analysis 

Value of output... 

For surveyed businesses, the value of output generated directly in South Australia and the 

Adelaide Hills region was $56.8 million in 2015/16 in aggregate (Table 3-1). Output is expected 

to increase by approximately 10 per cent from $56.8 million in 2015/16 to $62.2 million in 

2020/21 (Table 3-1). 

Employment and household income... 

In 2015/16, agriculture and related activity in the Inverbrackie district by surveyed businesses 

was responsible for direct employment of around 145 full-time equivalents (fte) and flow-on 

business activities created employment of around 193 fte jobs state-wide (Table 3-2). The total 

employment contribution in the Adelaide Hills region was estimated to be 291 fte jobs (Table 

3-1) and 338 fte jobs in SA as a whole (Table 3-2). Total employment is expected to increase 

from 2015/16 estimates by approximately 10 per cent in SA and 12 per cent in the Adelaide Hills 

region by 2020/21. 

For the surveyed businesses, personal income of $10.4 million was earned in 2015/16 in the 

Inverbrackie district (wages of employees and estimated drawings by owner/operators) and 

$15.8 million in flow-on activities state-wide (Table 3-2). The total household income 

contribution in the Adelaide Hills region was estimated to be $20.4 million (Table 3-1) and $26.2 

million in SA as a whole (Table 3-2). Total contribution to household income from the surveyed 

businesses is expected to increase by approximately 16 per cent in SA and 21 per cent in the 

Adelaide Hills by 2020/21. 

2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

Value of Output ($m) 56.8 59.3 59.4 60.4 61.7 62.2

GSP ($m)

Direct 26.3 29.3 29.3 30.3 31.5 32.0

Flow on (production induced) 18.7 18.6 18.7 18.7 18.7 18.7

Flow on (consumption induced) 9.9 10.1 10.3 10.7 11.2 12.1

Total b 54.9 58.0 58.3 59.7 61.4 62.8

Employment (fte) a

Direct 145 152 155 167 170 172

Flow on (production induced) 142 141 140 139 139 138

Flow on (consumption induced) 51 52 53 55 58 62

Total b 338 345 349 361 366 373

Household Income ($m) c

Direct 10.4 10.7 10.9 11.6 12.3 13.6

Flow on (production induced) 12.0 12.0 12.0 12.0 12.0 12.0

Flow on (consumption induced) 3.8 3.9 4.0 4.2 4.4 4.8

Total b 26.2 26.5 26.9 27.8 28.7 30.5
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Contribution to GSP and GRP... 

As noted above, contribution to GSP or GRP is measured as value of output less the cost of goods 

and services (including imports) used in producing the output. In 2015/16, total direct industry 

related contribution to GRP was $26.3 million for surveyed businesses (Table 3-1). The flow-on 

effects in the Adelaide Hills region summed to $16.6 million (Table 3-1) while the flow-on effects 

state wide were $28.6 million (Table 3-2). Total contribution to GSP from the surveyed 

businesses is expected to increase by approximately 14 per cent from $54.9 million to $62.8 

million by 2020/21. Likewise, total contribution to GRP for the Adelaide Hills region from the 

surveyed businesses is expected to increase by approximately 17 per cent from $42.9 million to 

$50.4 million by 2020/21. Total contribution to GSP over the six years is estimated to be $355.1 

million (Table 3-2) and total contribution to GRP (Adelaide Hills region) over the same period is 

estimated to be $282.5 million (Table 3-1). 

3.1.2 Agricultural businesses in the Inverbrackie district 

Estimates of the economic contribution in 2015/16 and 5-year projection to 2020/21 of 

agriculture and related activity in the Inverbrackie district are detailed in Table 3-3 for the 

Adelaide Hills region and Table 3-4 for South Australia as a whole. 

Table 3-3 The economic contribution of operating activity, Inverbrackie district businesses, 
Adelaide Hills region, 2015/16-2020/21 

 

a, b, c See footnotes to Table 3-1.  

Source: EconSearch analysis 

2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

Value of Output ($m) 148.4 155.0 155.4 157.8 161.2 162.5

GRP ($m)

Direct 85.9 93.6 93.8 96.3 99.6 100.9

Flow on (production induced) 22.4 22.3 22.4 22.5 22.7 22.8

Flow on (consumption induced) 13.4 13.7 14.0 14.7 15.5 16.9

Total b 121.6 129.6 130.2 133.5 137.7 140.6

Employment (fte) a

Direct 380 398 406 436 443 450

Flow on (production induced) 212 210 210 209 210 210

Flow on (consumption induced) 90 92 93 98 103 112

Total b 681 700 709 743 756 772

Household Income ($m) c

Direct 27.1 27.9 28.6 30.4 32.2 35.7

Flow on (production induced) 14.8 14.8 14.8 14.9 15.0 15.1

Flow on (consumption induced) 5.9 6.0 6.1 6.5 6.9 7.5

Total b 47.7 48.6 49.5 51.8 54.0 58.3
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Table 3-4 The economic contribution of operating activity, Inverbrackie district businesses, 
South Australia, 2015/16-2020/21 

 

a, b, c See footnotes to Table 3-2.  

Source: EconSearch analysis 

Value of output... 

For agricultural businesses in the Inverbrackie district, the value of output generated directly in 

South Australia and the Adelaide Hills is estimated to be approximately $148.4 million in 

2015/16 (Table 3-3). Output is expected to increase by approximately 10 per cent from $148.4 

million in 2015/16 to $162.5 million by 2020/21 (Table 3-3). 

Employment and household income... 

In 2015/16, agriculture and related activity in the Inverbrackie district was responsible for direct 

employment of around 380 fte jobs and flow-on business activities created employment of 

around 413 fte jobs state-wide (Table 3-4). The total employment contribution in the Adelaide 

Hills region was estimated to be 681 fte jobs (Table 3-3) and 793 fte jobs in SA as a whole (Table 

3-4). Total employment is expected to increase from 2015/16 estimates by approximately 10 

per cent in SA and 12 per cent in the Adelaide Hills region by 2020/21. 

Personal income of an estimated $27.1 million was earned in 2015/16 in the Inverbrackie district 

(wages of employees and estimated drawings by owner/operators) and an estimated $33.6 

million in flow-on activities state-wide (Table 3-4). The total household income contribution in 

the Adelaide Hills region was estimated to be $47.7 million (Table 3-3) and $60.7 million in SA 

as a whole (Table 3-4). Total contribution to household income from agricultural businesses in 

the Inverbrackie district is expected to increase by approximately 16 per cent in SA and 21 per 

cent in the Adelaide Hills by 2020/21. 

2015/16 2016/17 2017/18 2018/19 2019/20 2020/21

Value of Output ($m) 148.4 155.0 155.4 157.8 161.2 162.5

GSP ($m)

Direct 85.9 93.6 93.8 96.3 99.6 100.9

Flow on (production induced) 38.9 38.7 38.8 38.7 38.8 38.8

Flow on (consumption induced) 23.9 24.4 24.9 26.0 27.2 29.5

Total b 148.7 156.7 157.4 161.0 165.6 169.1

Employment (fte) a

Direct 380 398 406 436 443 450

Flow on (production induced) 286 283 283 281 280 279

Flow on (consumption induced) 127 129 131 137 143 156

Total b 793 811 820 854 867 885

Household Income ($m) c

Direct 27.1 27.9 28.6 30.4 32.2 35.7

Flow on (production induced) 24.1 23.9 24.0 24.0 24.0 24.0

Flow on (consumption induced) 9.5 9.7 10.0 10.5 11.1 12.1

Total b 60.7 61.5 62.5 64.9 67.2 71.8
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Contribution to GSP and GRP... 

In 2015/16, total direct industry related contribution to GRP was $85.9 million (Table 3-3). The 

flow-on effects in the Adelaide Hills region summed to $35.8 million (Table 3-3) while the flow-

on effects state wide were $62.8 million (Table 3-4). Total contribution to GSP from agricultural 

businesses in the Inverbrackie district is expected to increase by approximately 14 per cent from 

$148.7 million to $169.1 million by 2020/21. Likewise, total contribution to GRP for the Adelaide 

Hills region from the surveyed businesses is expected to increase by approximately 17 per cent 

from $121.6 million to $140.6 million by 2020/21. Total contribution to GSP over the six years is 

estimated to be $958.5 million (Table 3-4) and total contribution to GRP (Adelaide Hills region) 

over the same period is estimated to be $793.2 million (Table 3-3). 

3.2 Economic Contribution of Capital Expenditure  

3.2.1 Surveyed businesses 

Estimates of the economic contribution of capital expenditure by surveyed businesses in the 

Inverbrackie district are detailed in Table 3-5 for the Adelaide Hills region and in Table 3-6 for 

South Australia as a whole. As noted for the operating impacts, the impacts at the state level 

are, as expected, greater than the sum of the regional level impacts.  

The direct impact measures the contributions made by the businesses7 that are the recipients 

of the capital expenditure. The flow-on impact measures the economic effects in other sectors 

of the economy, i.e. those supporting the primary contractors. 

Capital Expenditure... 

The aggregate value of capital expenditure across the eight surveyed businesses averaged $6.1 

million per year over the five years to 2015/16. Projections over the five years to 2020/21 are 

lower ($3.7 million per year on average), although it should be noted that respondents only 

provided estimates for capital expenditures for which they had a high level of confidence. 

                                                             

 

7  Businesses in building and other infrastructure construction and orchard/vineyard development. 
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Table 3-5 Economic contribution of capital expenditure, surveyed businesses, Adelaide Hills 
region, historical and projected 

 
a, b, c See footnotes to Table 3-1.  

Source: EconSearch analysis 

Table 3-6 Economic contribution of capital expenditure, surveyed businesses, South 
Australia, historical and projected 

 

a, b, c See footnotes to Table 3-2.  

Source: EconSearch analysis 

Avg Annual Projected Avg Annual

2011/12 -2015/16 2016/17 -2020/21

Capital Expenditure ($m) 6.1 3.7

GRP ($m)

Direct 1.3 1.0

Flow-on (production induced) 0.8 0.8

Flow-on (consumption induced) 0.3 0.2

Totalb 2.4 2.0

Employment (fte)a

Direct 16 13

Flow-on (production induced) 8 8

Flow-on (consumption induced) 1 1

Totalb 25 22

Household Income ($m) c

Direct 1.1 0.9

Flow-on (production induced) 0.6 0.5

Flow-on (consumption induced) 0.1 0.1

Totalb 1.8 1.5

Avg Annual Projected Avg Annual

2011/12 -2015/16 2016/17 -2020/21

Capital Expenditure ($m) 6.1 3.7

GSP ($m)

Direct 1.9 1.6

Flow-on (production induced) 1.4 1.3

Flow-on (consumption induced) 0.6 0.6

Totalb 3.9 3.5

Employment (fte)a

Direct 17 14

Flow-on (production induced) 11 10

Flow-on (consumption induced) 2 2

Totalb 30 26

Household Income ($m) c

Direct 1.4 1.3

Flow-on (production induced) 0.9 0.9

Flow-on (consumption induced) 0.1 0.1

Totalb 2.5 2.3
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Employment and household income... 

Average annual capital expenditure by the surveyed businesses in the Inverbrackie district over 

the five years to 2015/16 was responsible for direct employment of around 16 fte jobs and flow-

on employment of another 9 fte jobs in the Adelaide Hills region, a total of 25 fte jobs (Table 

3-5). State-wide employment impact was estimated to be 30 fte jobs (Table 3-6). Based on the 

conservative estimates of forecast capital expenditure for the years 2016/17 to 2020/21, the 

projected state-wide employment impact is estimated to be 26 fte jobs on average (Table 3-6). 

Average annual personal income of an estimated $1.8 million over the five years to 2015/16 was 

earned in the Adelaide Hills region as a result of capital expenditure by the eight survey 

businesses, $1.1 million in direct development8 activities and $0.7 million in flow-on activities 

(Table 3-5). For SA as a whole the contribution is slightly higher, the total household income 

effect estimated to be $2.5 million (Table 3-6). Based on the conservative estimates of forecast 

capital expenditure for the years 2016/17 to 2020/21, the projected state-wide household 

income impact is estimated to be $2.3 million per year (Table 3-6). 

Contribution to GSP and GRP... 

The total average annual GRP impact from capital expenditure over five years to 2015/16 was 

estimated to be $2.4 million in the Adelaide Hills region (Table 3-5) and $3.9 million in SA as a 

whole (Table 3-6). Based on the conservative estimates of forecast capital expenditure for the 

years 2016/17 to 2020/21, the projected contribution to GSP is estimated to be $3.5 million per 

year (Table 3-6). 

3.2.2 Agricultural businesses in the Inverbrackie district 

Estimates of the economic contribution of capital expenditure by businesses in the Inverbrackie 

district are detailed in Table 3-7 for the Adelaide Hills region and in Table 3-8 for South Australia 

as a whole. 

Capital Expenditure... 

The aggregate value of capital expenditure by agricultural businesses in the Inverbrackie district 

averaged an estimated $16.0 million over the five years to 2015/16. Projections over the five 

years to 2020/21 are lower ($9.7 million per year on average), although it should be noted that 

this analysis is based on data from surveyed businesses, and as discussed in Section 3.2.1, 

respondents only provided estimates for capital expenditures for which they had a high level of 

confidence. Hence projected impact estimates can be considered conservative. 

                                                             

 

8  Building and other infrastructure construction and orchard/vineyard development. 
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Table 3-7 Economic contribution of capital expenditure, Inverbrackie district businesses, 
Adelaide Hills region, historical and projected 

 

a, b, c See footnotes to Table 3-1.  

Source: EconSearch analysis 

Table 3-8 Economic contribution of capital expenditure by the Inverbrackie district 
businesses, South Australia, historical and projected 

 

a, b, c See footnotes to Table 3-2.  

Source: EconSearch analysis 

Avg Annual Projected Avg Annual

2011/12 -15/16 2016/17 -2020/21

Capital Expenditure ($m) 16.0 9.7

GRP ($m)

Direct 3.5 2.7

Flow-on (production induced) 2.1 2.0

Flow-on (consumption induced) 0.7 0.6

Totalb 6.3 5.3

Employment (fte)a

Direct 41 33

Flow-on (production induced) 22 20

Flow-on (consumption induced) 3 3

Totalb 66 57

Household Income ($m) c

Direct 2.9 2.5

Flow-on (production induced) 1.5 1.4

Flow-on (consumption induced) 0.2 0.2

Totalb 4.6 4.0

Avg Annual Projected Avg Annual

2011/12 -15/16 2016/17 -2020/21

Capital Expenditure ($m) 16.0 9.7

GSP ($m)

Direct 5.0 4.2

Flow-on (production induced) 3.7 3.3

Flow-on (consumption induced) 1.6 1.6

Totalb 10.2 9.1

Employment (fte)a

Direct 44 35

Flow-on (production induced) 28 26

Flow-on (consumption induced) 5 6

Totalb 77 67

Household Income ($m) c

Direct 3.7 3.3

Flow-on (production induced) 2.5 2.2

Flow-on (consumption induced) 0.3 0.4

Totalb 6.5 5.9
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Employment and household income... 

Average annual capital expenditure in the Inverbrackie district by agricultural businesses over 

the five years to 2015/16 was responsible for direct employment of around 41 fte jobs and flow-

on employment of another 25 fte jobs in the Adelaide Hills region, a total of 66 fte jobs (Table 

3-7). State-wide employment impact was estimated to be 77 fte jobs in total (Table 3-8). Based 

on the conservative estimates of forecast capital expenditure for the years 2016/17 to 2020/21, 

the projected state-wide employment impact is estimated to be 67 fte jobs (Table 3-8). 

Average annual personal income of an estimated $4.6 million over the five years to 2015/16 was 

earned in the Adelaide Hills region as a result of capital expenditure by agricultural businesses 

in the Inverbrackie district, $2.9 million in direct development activities and $1.7 million in flow-

on activities (Table 3-7). For SA as a whole the contribution to household income is higher, the 

total household income effect estimated to be an estimated $6.5 million per year (Table 3-8). 

Based on the conservative estimates of forecast capital expenditure for the years 2016/17 to 

2020/21, the projected state-wide household income impact is estimated to be $2.3 million per 

year (Table 3-8). 

Contribution to GSP and GRP... 

The total average annual GRP impact from capital expenditure over five years to 2015/16 was 

estimated to be $6.3 million in the Adelaide Hills region (Table 3-7) and $10.2 million in SA as a 

whole (Table 3-8). Based on the conservative estimates of forecast capital expenditure for the 

years 2016/17 to 2020/21, the projected contribution to GSP is estimated to be $3.5 million per 

year (Table 3-8). 
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EXECUTIVE SUMMARY 

Bird in Hand Winery commissioned BDO EconSearch to review an economic impact assessment of the 

proposed Bird in Hand Gold Mine development. The impact assessment was conducted by consulting firm 

Economic Research Consultants (ERC). 

The ERC report used an input-output modelling framework to estimate the indirect impact of the Bird in 

Hand gold mine (henceforth referred to as “the mine”) and Strathalbyn processing plant. Input-output 

models are an appropriate analytical framework for an impact study of this sort and have been applied in 

many similar studies, particularly those involving analysis at regional and state levels. The report does not 

detail the assumptions made in estimating consumption-induced effects. Without explanation to the 

contrary, it seems that the gross wage payments attributable to the mine (directly and indirectly) has been 

treated as a net increase in regional household expenditure. This implicit assumption has undoubtedly led 

to an overestimation of economic impact.  

The economic model used a highly aggregated 20-sector formulation. This means the inter-industry 

responses specified in the model are simply averages across a potentially wide range of values. In this 

aggregated formulation, the economic responses of typically diverse industries are lost and the estimated 

responses will potentially obscure the unique impact of the economic shock (the new industry). This 

averaging approach will reduce precision in the estimates and is likely to introduce an unknown level of 

error in the results. 

In assessing the potential positive impacts of the proposed mine development, the ERC report indicates a 

high level of indirect economic impact relative to the direct impact, i.e. high multiplier effects. This reflects 

a modelling assumption of high levels of locally purchased inputs (services and materials) and labour. 

However, in a relatively open economy such as the Adelaide Hills, which is adjacent to a large city, most 

industries located in the region have the option of sourcing a significant proportion of inputs and labour 

from outside the region. This could have been addressed in the ERC report with a simple sensitivity analysis 

to show how sensitive the economic impact results are to a reasonable range of import coefficients.  

The scenarios analysed focus on the economic contribution of the project, including transport and 

processing, and the possibility of offsetting economic contribution linked to negative impacts of mine 

development. Whilst these scenarios seem reasonable, the scope of the actual anlaysis was extremely 

limited, particularly in relation to possible negative impacts. The risks of negative impacts are referred to 

as improbable but might occur. These are principally related to impacts to land and visitation via the issues 

of traffic congestion and pollution.  

For grape growers, wineries and other significant agricultural businesses however, there are also likely to 

be impacted from the risk of contaminated and/or reduced ground water supply. The report dismisses these 

risks as insignificant (page 14 of the report) and were not considered in the analysis. In reviewing the reports 

provided by Terramin supporting the Bird in Hand Gold Project Mining Lease Application MC-4473, WGA 

(2019, p. 4), commented that the proposed use of managed aquifer recharge and particularly 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.”  

WGA (2019, p. 4) concluded that the “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 
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recharge as a water management strategy for the proposed Bird in Hand gold prospect.” Clearly these risks 

represent possible negative impacts that should have been considered in the ERC economic impact report. 

By using the method described above and ignoring the errors introduced, the 2016 Census data shows that 

employment in grape growing and wine and other alcoholic beverage manufacturing for the region is 258 

jobs. This figure for 2011 was 166 jobs. This demonstrates that the report underestimated the employment 

of the surrounding grape growing and wine making industries. The report states that there are small levels 

of other agricultural activity in the area of concern but they would generally be small. This dismisses the 

risk to other important high value horticulture businesses, for example, a pome fruit orchard and a 

strawberry farm. 

Related to the above, the ERC report is inconsistent in its treatment of potential positive and negative 

impacts arising form the proposed development. While the data and assumptions relating to the potential 

positive economic impact of the mine are treated as certain (maximum values with 100% certainty, e.g. all 

direct and indirect jobs will be taken by people who are either current residents or will become residents 

of the region) while recognising the uncertainty of any negative impacts by assigning probabilities to 

alternative outcomes.  

Another example of the inconsistent treatment of positive and negative economic impacts in the ERC report 

relates to the reference time period. The potential positive impacts of the mine and processing facility are 

presented as a total over the construction, operation and rehabilitation phases of the project. However, 

the potential negative impacts on the surrounding activities are estimated for one year. For example, the 

report concludes that the risk to other economic activities in the area is low. The worst case scenario impact 

was reported as 42 fte and $3.4m in GRP which, assuming this is limited to the 8 years of the mine life, the 

impact would be 8 times this estimate, i.e. 336 annual fte and $27.2m.  

Further understating the potential negative outcomes, these “offsetting” negative impacts are described as 

a “worst case situation” (p.3). However, because probability of occurrence has been applied to a range of 

impacts, the probability weighted values that have been reported (42 fte and $3.4 million of value added 

(p. 19)) should be interpreted as “expected values” rather than a “worst case situation”. 
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1. INTRODUCTION 

Bird in Hand Winery commissioned BDO EconSearch to review an economic impact assessment of the 

proposed Bird in Hand Gold Mine development. The impact assessment was conducted by consulting firm 

Economic Research Consultants. 

Bird in Hand Winery tasked BDO EconSearch to review the following aspects of the report: 

 modelling approach employed 

 economic model used 

 reasonableness of scenarios modelled 

 validity of assumptions used in the modelling 

 quality of the data used in the modelling 

 reliability of the results 

 interpretation of the results 

 any other considerations. 

BDO EconSearch was provided with a final report of the assessment: Economic Impact of the Bird in Hand 

Gold Mine on South Australia and Regions, dated November 2017 (Economic Research Consultants 2017) and 

henceforth referred to as “the report”. 

The report has several audiences, who will be interested in different types of content: some audiences will 

want a short report that focuses on results while others will want more information on the research method 

used. We have not reviewed the terms of reference of the report and thus we have not considered whether 

the report delivers against that terms of reference. The following comments are generic to an economic 

impact report of this nature. 
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2. MODELLING APPROACH EMPLOYED 

The report used an input-output modelling framework to estimate the indirect impact of the Bird in Hand 

gold mine (henceforth referred to as “the mine”) and Strathalbyn processing plant. Input-output models are 

an appropriate analytical framework for an impact study of this sort and have been applied in many similar 

studies, particularly those involving analysis at regional and state levels. 

One aspect of modelling not detailed clearly in the report relates to the estimation of consumption-induced 

effects. These impacts arise from the expenditure in the region of income earned by people directly 

employed in the mine and the expenditure of income earned by people working in jobs generated indirectly 

by the mine. 

Implicit in the description in the report of the modelling and data is the assumption that all of the 

employment generated by the mine and processing, directly and indirectly, will be new jobs in the region, 

and will generate new expenditure of income in the region. This implies that these people will be either: 

(i) moving into the region to fill the required jobs and will spend income in the region, expenditure that 

was not previously occurring; or (ii) existing residents who are currently unemployed and not spending any 

money in the region.  

On a number of grounds this seems an unreasonable assumption, which will lead to an overestimation of 

economic impact. Firstly, as shown in Table 6-1 (below), there were over 1,100 more employed residents in 

the Lobethal-Woodside SA2 in 2016 than there were jobs in the region. Given this significant difference in 

the number of jobs in the region and the number of employed residents, it is highly likely that some of the 

new jobs generated by the mine will be taken by people currently living in the region but working elsewhere. 

Where new jobs are taken by current residents, the only circumstances under which the income earned by 

those residents will fully impact the local economy is where the local residents were previously unemployed 

and were not drawing unemployment or other benefits, i.e. not spending any earnings. It would be 

reasonable to expect that many of the local residents taking new mine related jobs would be already 

employed, in which case their local expenditure would only increase marginally (due to a higher wage), if 

at all. For previously unemployed residents, the increase in local expenditure would be determined by the 

differential between their wage and unemployment benefits. In either case, the net effect of mine related 

income expenditure by existing residents will be significantly less than estimated under the modelling 

approach adopted in the ERC report. 

A second concern relates to the jobs (direct and indirect) that will be taken by people not currently living 

in the region. The modelling approach in the ERC report has assumed that this group will spend their income 

in the region and that this will be “new” expenditure. For this local expenditure to be fully realised, these 

people would need to become residents of the region. The problem with this assumption is that some of 

these people currently living outside the region will continue to do so and will simply commute to the region 

to work. The most recent data suggests that at least 50 per cent of current jobs in the region are held by 

people living elsewhere1. For this group of commuters, only a small percentage of their income will be spent 

in the region, contrary to the modelling assumption that the expenditure profile, including the proportion 

spent locally, would be similar to that of residents. This is especially the case for mining jobs which typically 

have high wages and are highly sought after.  

                                                 

1  The ABS ‘journey to work’ data show that, in 2011, 51% of jobs in the Lobethal-Woodside SA2 region were held by people living 
outside the region. By 2016 this had increased to almost 56% (ABS TableBuilder). 
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By not considering the likely employment status of new employees (many will be currently employed) or 

their propensity to move to the region to live (i.e. by assuming all wage payments represent new 

consumption expenditure), the consumption induced impacts reported in the ERC are likely to be 

significantly overstated.  
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3. ECONOMIC MODELS USED 

Region of models 

Regional impacts of the Gold Mine were assessed for the Adelaide Hills region. Impacts for the processing 

facilities at Strathalbyn were assessed for the Fleurieu and KI region. 

The Adelaide Hills, Fleurieu and KI Regional Development Australia (RDA) commissioned RISE models for the 

whole RDA region but also for Adelaide Hills, Fleurieu and KI regions separately. As such, impacts for the 

processing facilities could have been assessed using a more appropriate region of the Fleurieu Peninsula 

economy (excluding KI).  

Year of models 

The analysis used 2011/12 models. The IO table data were updated allowing for inflation and productivity 

over time. It would have been preferable to use models based on more recent data. By using a model from 

2011/12 it assumes there have been no changes in the structure of the regional economies. This, in itself, 

could introduce could introduce errors into the economic impact estimates. 

Number of industry sectors 

The study used 20-sector IO models. By using such an aggregated specification (by comparison, the standard 

RISE model has 78 sectors separately specified), it reduces the precision of the analysis. With such a small 

number of sectors, individual construction and operating expenditure items will be aggregated into a 

relatively small number of broad expenditure categories to align with the model’s sector definitions. These 

broadly defined expenditures are then applied to model coefficients that represent the nature of the 

regional economic response. Under a 20-sector formulation, however, these responses will be simply 

averages across a potentially wide range of values. In this process, the economic responses of typically 

diverse industries are lost and the estimated responses will potentially obscure the unique impact of the 

economic shock (the new industry). This averaging approach will reduce precision in the estimates and is 

likely to introduce an unknown level of error in the results. 
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4. REASONABLENESS OF SCENARIOS MODELLED 

The report analyses the following scenarios: 

1) Economic contribution of the project including transport and processing 

a. Project investment and operation 

b. Possibility of extended impacts of the development 

2) Possibility of offsetting economic contribution linked to negative impacts of mine development on 

existing or potential future land uses. 

a. Potential impact on surrounding land uses 

b. Alternative use of project land 

Whilst these scenarios seem reasonable, it is not possible to replicate the economic modelling to confirm, 

or otherwise, the anticipated contribution to the local economy. No detail was provided on the industries 

where expenditure is expected to occur, nor on the level of expenditure in the local economy. 
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5. VALIDITY OF ASSUMPTIONS USED IN THE MODELLING 

The ERC report focuses on the issue of traffic congestion and pollution impacting surrounding grape growing 

and wine making businesses. However, the grape growers, wineries and other significant agricultural 

businesses are more likely to be impacted from the risk of contaminated and/or reduced ground water 

supply. The report dismisses these risks as insignificant (page 14 of the report) and were not considered in 

the analysis. In reviewing the reports provided by Terramin supporting the Bird in Hand Gold Project Mining 

Lease Application MC-4473, WGA (2019, p. 4) commented that the proposed use of managed aquifer 

recharge and particularly 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.” 

The high level of indirect economic impacts in the ERC report suggest a high level of locally purchased inputs 

(services and materials) and labour. However, no sensitivity analysis was undertaken to show the impact of 

changing this uncertain assumption. As discussed in Section 2 above, there are strong grounds to question 

the implicit assumption that all household income (direct and indirect) generated by the development, 

including the proportion spent locally, would be similar to that of residents.  

It is inconsistent to treat all data and assumptions relating to the economic impact of the mine as certain 

(maximum values with 100% certainty, e.g. all direct and indirect jobs will be taken by people who are 

either current residents or will become residents of the region) while recognising the uncertainty of any 

negative impacts by assigning probabilities to alternative outcomes.  

The risks of negative impacts are referred to as improbable but might occur. These are principally related 

to impacts to land and visitation but the potentially larger risk is to groundwater and this has not been taken 

into account.  
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6. QUALITY OF DATA USED IN THE MODELLING 

Employment data 

Table 2 of the report provided estimates of the employment base of the region. The table was incorrectly 

labelled as referring to the Lobethal Woodside Statistical Local Area. Despite the labelling error, the data 

were able to be replicated for the Lobethal-Woodside SA2. Data for grape growing and wine and other 

alcoholic beverage manufacturing sectors were extracted from ABS TableBuilder at the Australian and New 

Zealand Standard Industry Classification (ANZSIC) 4 digit level. Data for the remaining sectors were 

extracted at the ANZSIC 1 digit level. This method of aggregating industry sectors introduces errors. This is 

due to the fact that there is employment in undefined sectors. For example, in the agricultural sectors (e.g. 

agriculture, forestry and fishing not further defined (NFD), agriculture NFD and fruit and tree nut growing 

NFD) some of the employment is likely to occur in the grape growing sector. However, by using the 

aggregated 1 digit level employment data this employment will be included in other agriculture, forestry 

and fishing.  

Another issue with these data is that 2016 census data are now available. Data for 2011 (replicated from 

the Economic Research Consultants report) and 2016 are presented in Table 6-1. 

Table 6-1 Employment by industry, Lobethal-Woodside SA2, 2011 and 2016 

  
Counting Employed 

Persons, Place of Work   
Counting Employed Persons, 

Place of Usual Residence 

  2011 2016   2011 2016 

Grape growing 56 64   46 34 

Other agriculture, forestry and fishing 276 300   265 261 

Mining 13 13   53 51 

Wine and other alcoholic beverage manufacturing 110 194   64 71 

Other manufacturing 372 386   383 310 

Electricity, gas, water and waste services 27 23   59 56 

Construction 209 269   379 387 

Wholesale trade 105 172   162 155 

Retail trade 304 314   444 421 

Accommodation and food services 194 217   213 213 

Transport, postal and warehousing 99 87   134 146 

Information media and telecommunications 3 5   55 46 

Financial and insurance services 33 22   114 98 

Rental, hiring and real estate services 28 25   57 54 

Professional, scientific and technical services 119 110   243 254 

Administrative and support services 72 82   161 160 

Public administration 473 303   385 354 

Education and training 213 240   396 418 

Health care and social services 231 241   544 572 

Arts and recreation services 27 32   61 62 

Other services 98 102   183 164 

Inadequately described/not stated 28 113   82 152 

Total 3,090 3,305   4,483 4,439 

Source: ABS TableBuilder 
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By using the method described above and ignoring the errors introduced, the 2016 Census data shows that 

employment in grape growing and wine and other alcoholic beverage manufacturing for the region is 258 

jobs. This figure for 2011 was 166 jobs. This demonstrates that the report underestimated the employment 

of the surrounding grape growing and wine making industries. The report states that there are small levels 

of other agricultural activity in the area of concern but they would generally be small. This dismisses the 

risk to other important high value horticulture businesses, for example, a pome fruit orchard and a 

strawberry farm. 

Literature 

Several published studies were cited to provide qualitative support to the conclusion that the risk to other 

economic activities is low. However, we have found that this literature is of limited relevance for either 

being from an incomparable region or for being too general. 

The first bullet point (p. 16 of the report) refers to literature citing the Hunter Valley as a community where 

mining and agriculture coexist. This implies that the Adelaide Hills wine region is similar to the Hunter 

Valley wine region which, for the following reasons, is questionable: 

 Hunter Valley covers a much larger area than the Adelaide Hills. The Adelaide Hills region is only 9 

per cent of the size of the Hunter Valley region (2,167 square kilometres (Vinehealth Australia 2019) 

compared to 23,587 square kilometres for the Hunter Valley (Wine Australia 2019)).  

 The density of winegrape growing is much higher for the Adelaide Hills compared with the Hunter 

Valley (1.8 per cent2 and 0.06 per cent3 of total area planted to wine grapes, respectively). This 

indicates that the Adelaide Hills region is a much more intensive wine and grape growing region 

than Hunter Valley and, therefore, any mining development is likely occur in closer proximity to 

vineyards and wineries and potentially have a larger impact.  

 There is a significant area of intensive horticulture in the Adelaide Hills (apples, pears, cherries, 

strawberries, etc.) which is not a feature of the Hunter Valley, further. The Hunter Valley has a 

total of 103ha of fruit and nut growing (excluding grapes) (Abs 2019a) compared to 832 ha for the 

Lobethal-Woodside SA2 (ABS 2017). Given the relative size of the two regions this demonstrates the 

intensive nature of horticulture in the Adelaide Hill compared to the Hunter Valley. 

The report cites two international reports, International Institute for Environment and Development (2002) 

and World Bank and International Finance Corporation (2002), which speak in generalised terms about 

opportunities for “the mitigation of impacts” … “in the context of potentially serious disruption”. These 

reports are simply too broad in scope to be relevant to the proposed development. 

The final reference, SACES (2013), demonstrates mining projects on the Eyre Peninsula having only positive 

impacts on regional economic activity. However, the Eyre Peninsula and Adelaide Hills regions have very 

few similarities. For example, the alternative land use on the Eyre Peninsula has relatively little value, with 

                                                 

2  3,830ha planted (Wine Australia 2018) divided by total area of 216,700ha (Vinehealth Australia 2019). 

3  1,453ha planted (ABS 2019a) divided by total area of 2,358,700ha (Wine Australia 2019). 
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an average of $188/ha for agriculture4, there is little use of ground water irrigation and there is little 

tourism. These proposed mining developments are in a region where there is a relatively low level of land 

use conflict and are, therefore, not examples that have any direct relevance to developing and operating a 

mine in the Adelaide Hills adjacent to high value viticulture, horticulture and wine producing businesses. 

There are many examples of recently reported conflict between mining developments and intensive 

agriculture/horticulture/tourism. For example, the West Australian reported in June 20185 on mining 

applications in the Margaret River region. In total four new applications were submitted which faced 

opposition from the local council (Shire of Augusta Margaret River). The Council’s Sustainable Development 

Director, Dale Putland, said the council opposed the leases being granted because there was “potential for 

significant impact on the tourism and wine industries” and on “the Margaret River brand”.  

This follows a declaration in 2012 by the West Australian mines minister Norman Moore that there will be 

no coal mining in the State's Margaret River region. According to an Australian Mining6 report, EPA indicated 

that coal mining and LD Operations explorations posed an unacceptable environmental risk, of which advice 

is to be applied to the whole of the coal mineralisation extending through the identified 230-square 

kilometre zone and applications for coal exploration or mining should not be supported. 

In February 2019 The Guardian related the outcomes of a court hearing regarding the Rocky Hill mine near 

the Hunter Valley town of Gloucester, NSW7. Judge Preston ruled that the mine will not go ahead because 

of its impact on the town and ‘dire consequences’ of increasing emissions. The Judge said “A consent 

authority cannot rationally approve a development that is likely to have some identified environmental 

impact on the theoretical possibility that the environmental impact will be mitigated or offset by some 

unspecified and uncertain action at some unspecified and uncertain time in the future”. 

The impact of mining on ground water in the Hunter Valley was reported in the Sydney Morning Herald on 

June 20188. The article cited an Australian Government Bioregional Assessment report9 stating 22 planned 

new/expansion of coal mines planned for the Hunter Valley could cause groundwater levels to drop. A report 

found the 40 open cut and underground coal mines had affected about a quarter of the overall Hunter 

region. The effects on groundwater diminish with distance from mines. Still, the report found it was "very 

likely" that at least 35 square kilometres would experience a drawdown of at least five metres from the new 

mines, while an area of at least 121 square kilometres would endure at least a two-metre drop. Surface 

water impacts from the additional projects had the potential to affect 1228 kilometres of streams. Water 

losses included a 50 per chance of a 4.5 gigalitre per year loss of flow at Singleton. The mines could 

potentially be affecting farming regions. 

                                                 

4  Total value of agricultural production in the Eyre Peninsula Natural Resource Management (NRM) region in 2017/18 of approximately 
$590m (ABS 2019b) covering 3.14m hectares (ABS 2019a). 

5  https://thewest.com.au/news/wa/margaret-river-mining-application-by-peter-romeo-gianni-reignites-old-fears-ng-b88869862z 

6  https://www.australianmining.com.au/news/wa-bans-coal-mining-in-margaret-river-region/ 

7  https://www.theguardian.com/australia-news/2019/feb/08/court-rules-out-hunter-valley-coalmine-climate-change-rocky-hill 

8  https://www.smh.com.au/environment/sustainability/massive-impact-coal-mining-s-effect-on-the-hunter-water-tallied-
20180606-p4zjro.html 

8  https://www.bioregionalassessments.gov.au/assessments/hunter-subregion 

 

https://thewest.com.au/news/wa/margaret-river-mining-application-by-peter-romeo-gianni-reignites-old-fears-ng-b88869862z
https://www.australianmining.com.au/news/wa-bans-coal-mining-in-margaret-river-region/
https://www.theguardian.com/australia-news/2019/feb/08/court-rules-out-hunter-valley-coalmine-climate-change-rocky-hill
https://www.smh.com.au/environment/sustainability/massive-impact-coal-mining-s-effect-on-the-hunter-water-tallied-20180606-p4zjro.html
https://www.smh.com.au/environment/sustainability/massive-impact-coal-mining-s-effect-on-the-hunter-water-tallied-20180606-p4zjro.html
https://www.bioregionalassessments.gov.au/assessments/hunter-subregion
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The Newcastle Herald reported in May 201810 a warning made by NSW Water representatives to the state’s 

Department of Primary Industries that the proposed Bylong coal mine could cause the Bylong River and 

creeks to “dry up” and cause an alluvial aquifer in the premium agriculture area to be “dewatered”. Seven 

water impact scenarios would potentially result in sections of the Bylong River to cease flowing. The 

Department of Primary Industries documents show the proposed Kepco mine – the first in the Bylong valley 

– poses a “risk to government” because the security of water supply to the project “will not be sufficient 

under drought conditions”. The ABC News website reported on 18 September 201911 that the Bylong Valley 

coal mine has been refused development consent by an independent planning panel, citing concerns about 

"long-lasting environmental, agricultural and heritage impacts". 

Alternative use of project land 

As stated in the ERC report, the mine site was previously used as a dairy farm and for potato production. It 

was then sold to a group who applied to council to develop it for viticulture. This did not eventuate and 

two-thirds of the property was sold and developed as sporting grounds by the Adelaide Polo Club with the 

remaining third sold to Terramin for the mine.  

The report looks at the value of dairy, potatoes and grape production as alternative uses of the project 

land. There are now very few dairies and potato farms operating in the Adelaide Hills. Land use now favours 

high value viticulture and horticulture with some beef cattle farming. The 2016 Census employment data 

indicates there were only 9 jobs in dairy farming and 12 for all vegetable growing. Erroneous comparison of 

industries and alternative land uses demonstrates a poor level of understanding of the risks to surrounding 

economic activity. 

Whilst viticulture is an appropriate alternative use of project land, the calculation of the value per hectare 

references data for the whole of Australia rather than the Adelaide Hills region. This underestimates the 

production value for the Adelaide Hills where quality and therefore prices received are much higher than 

averages across Australia. For the 2018 vintage, the Adelaide Hills farm gate value for viticulture was $9,821 

per hectare12. This is almost 50 per cent higher than the equivalent value for Australia referenced in the 

report of $6,650 per hectare. 

Using ABS agricultural statistics13 apple production was $2,530/t with yield of 40t/ha14, which gives a farm-

gate value of approximately $100,000/ha. 

Using these two more appropriate land uses means that the annual farm-gate value of production for the 37 

hectares would be between $363,000 and $3.7m, and not between $74,000 and $1.2m as indicated in the 

report. 

                                                 

10  https://www.newcastleherald.com.au/story/5398621/when-the-river-runs-dry-in-coal-country/ 

11 https://www.abc.net.au/news/2019-09-18/bylong-coal-mine-proposal-knocked-back/11523856 

12  Wine Australia 2018, National Vintage Report 2018. Total production for Adelaide Hills was 27,318t and with 3,830ha planted 
implies a yield of 7.21t per ha. With an average price of $1,377/t means a value of $9,821/ha. 

13  20,541t (ABS 2019a) for a gross value of $51,975,261 (ABS 2019b) for apple production in the Adelaide and Mount Lofty Ranges 
NRM region in 2017/18. 

14  Ranging between 25t and 100t per hectare (Natural Logic and EconSearch 2015) 

https://www.newcastleherald.com.au/story/5398621/when-the-river-runs-dry-in-coal-country/
https://www.abc.net.au/news/2019-09-18/bylong-coal-mine-proposal-knocked-back/11523856
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7. RELIABILITY OF THE RESULTS 

Economic impacts for the mine and processing facility are a total over the construction, operation and 

rehabilitation phases of the project. However, the potential impact on the surrounding activities are 

estimated for one year. This inadequately compares the positive impacts generated by the mine against the 

negative impacts to surrounding activities. 

In addition, if damage is done to the ground water, the effect could be long–term, or even permanent, and 

the negative impact on surrounding activities would be much higher.  
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8. INTERPRETATION OF THE RESULTS 

The report provides relatively aggregated results. Some outcomes that could be reported include: 

 Disaggregation of contributions presented in Table 1 into ‘direct’ and ‘indirect’ contributions. 

 Disaggregation of the indirect contributions into production induced (business to business effects) 

and consumption induced (household to business effects). 

 Disaggregation of the indirect contributions by key industries. Some industries are listed in the 

second bullet point of p.18, but no quantified results provided. 

 Separation of contributions generated by operating expenditure and those generated by capital 

expenditure. 

The report concludes that the risk to other economic activities in the area is low. However, the worst case 

scenario impact was reported as 42 fte and $3.4m in GRP which, assuming this is limited to the 8 years of 

the mine life, the impact would be 8 times this estimate, i.e. 336 annual fte and $27.2m.  

As noted above, these “offsetting” negative impacts are described as a “worst case situation” (p.3). 

However, because probability of occurrence has been applied to a range of impacts, the probability 

weighted values that have been reported (42 fte and $3.4 million of value added (p. 19)) should be 

interpreted as “expected values” rather than a “worst case situation”. 
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9. ANY OTHER CONSIDERATIONS 

The feasibility of updating the study for 2018/19 

The study used 2016/17 data. By chance, 2016/17 may have been a good year to choose for the study, as 

gold prices were average, and thus the year represents an ‘average’ year. We do not believe that much 

would be gained by re-estimating the results for 2018/19. However, it would be helpful to comment on the 

reference year and how gold prices or economic conditions in that year may have influenced the results. It 

would also be helpful to make comment, in general terms, on how the patterns of revenue and expenditure 

are likely to vary if gold prices fall and what that variation is likely to mean for the economic contribution 

of the mine. 

Errors 

Figure 4 is labelled as a statistical local area (SLA) but the figure is for a statistical area 2 (SA2). 

Similarly, data in Table 2 is labelled for the SLA but is for the SA2. 
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DISCLAIMER 

The assignment is a consulting engagement as outlined in the ‘Framework for Assurance Engagements’, 

issued by the Auditing and Assurances Standards Board, Section 17. Consulting engagements employ an 

assurance practitioner’s technical skills, education, observations, experiences and knowledge of the 

consulting process. The consulting process is an analytical process that typically involves some combination 

of activities relating to: objective-setting, fact-finding, definition of problems or opportunities, evaluation 

of alternatives, development of recommendations including actions, communication of results, and 

sometimes implementation and follow-up. 

The nature and scope of work has been determined by agreement between BDO and the Client. This 

consulting engagement does not meet the definition of an assurance engagement as defined in the 

‘Framework for Assurance Engagements’, issued by the Auditing and Assurances Standards Board, Section 

10. 

Except as otherwise noted in this review, we have not performed any testing on the information provided 

to confirm its completeness and accuracy. Accordingly, we do not express such an audit opinion and readers 

of the report should draw their own conclusions from the results of the review, based on the scope, agreed-

upon procedures carried out and findings. 

https://maps.vinehealth.com.au/mapguide/virtual/region/
https://www.wineaustralia.com/labelling/geographical-indicators/labelling-gi-hunter
https://www.wineaustralia.com/labelling/geographical-indicators/labelling-gi-hunter
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 1 SCOPE 

The Bird In Hand Gold Mine Project is the subject of a Mining Lease Proposal.  An environmental noise 

assessment has been conducted by AECOM and is summarised in Appendix O3 AECOM 60535016 A17E01RP-

2 1 September 2017 (the noise assessment) of the proposal documentation. 

 

The noise assessment considers the construction and operation of the mine against the requirements of the 

Environment Protection (Noise) Policy 2007 (the Policy) and concludes that subject to recommended acoustic 

treatments, the mine will achieve the Policy.  Separate assessments have also been made to determine the 

additional treatments to achieve Leading Indicator Targets and to reduce the impacts of blasting. 

 

An independent review of the noise impact assessment has been conducted.  The review does not include 

independent measurements or modelling and amongst other things, was scoped to include: 

1. the appropriateness of the noise model inputs;  

2. whether the correct character penalties have been applied in accordance with the Policy;  

3. the appropriateness of excluding noise generated by blasting; 

4. the impacts of noise levels generated by the mine at the Petaluma and Bird in Hand wineries; 

5. the impacts of vibration and air overpressure generated by the mine at the Petaluma and Bird in 

Hand wineries 

 

The outcomes of the review are presented for each specific item. 

 

2 VENTILATION FANS – NOISE MODEL INPUTS 

Appendix N4 Ventilation Plan Mine Ventilation Australia BIH-001 1 May 2017 Rev 9 Final (the ventilation 

plan) provides details on the ventilation system during initial portal development and during operation. 

 

The ventilation plan indicates that the attenuated primary exhaust system achieves a total sound power level 

of 120 dB(A). 

 

Appendix O3 AECOM 60535016 A17E01RP-2 1 September 2017 (the noise assessment) provides details on 

the environmental noise impacts during construction and operation.   

 

The noise assessment provides sound power levels for the noise sources envisaged for the various stages of 

mine development.  The primary exhaust system is not included in the list of sources in Appendix A of the 

noise assessment.  However, Section 6.1 the noise assessment recommends that the system should achieve a 

23 dB(A) noise level reduction by incorporating pod type attenuators placed directly on the fans.   

 

Pod type attenuators should not be placed directly on the inlet or outlet of a fan due to the poor air flow 

conditions which can result.  Poor air flow conditions have the potential to increase noise levels and affect 

the ventilation performance. 
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 Based on the above, it is not clear if the required pod type attenuation can be practically incorporated into 

the design. 

 

The ventilation plan and the noise assessment do not align from a sound power level perspective and from a 

practical design perspective. 

 

3 BATCHING – NOISE MODEL INPUTS 

Section 4.1.5 of the noise assessment describes the batching plant to be contained within a colorbond© shed 

which is 6m long by 10m wide by 6m high.  Appendix A of the noise assessment provides a sound power level 

of 110 dB(A) for the batching plant. 

 

There will be variation in the dimensions and noise outputs of a concrete batching facility.   

 

It should be confirmed that the shed and the sound power level are sufficient when accounting for all 

hoppers, aggregate bins, loader movements and truck operations including loading and slumping. 

 

It is not confirmed that the concrete batching plant is of a scale which can readily be accommodated within a 

6m x 10m x 6m shed and within a sound power level of 110 dB(A) when accounting for all processes including 

aggregate bins, vibrating hoppers, loaders and truck activity including concrete mixing. 

 

4 IMPULSIVENESS - PENALTIES  

Penalties are applied by the Environment Protection (Noise) Policy 2007 (the Policy) for the presence of 

dominant and annoying characteristics when considered within the context of the existing ambient acoustic 

environment.  Any applicable penalties are added to the predicted noise levels prior to comparison with the 

assessment criteria provided by the Policy. 

 

The noise assessment adds a 5 dB(A) penalty for impulsive noise associated with ore loading into the surge 

bin and into the haul truck.  The noise assessment recommends enclosure of these activities.  It appears that 

the impulsive penalty has been removed from the predicted noise levels (following the inclusion of the 

enclosures) presented in Tables 16 and 17 of Appendix B. 

 

In the circumstance where an impulsive penalty was deemed to apply to a particular noise source, it would 

need to be reduced below the ambient noise environment in order to remove that penalty. 

 

It is not confirmed that the maximum noise levels associated with ore loading into the surge bin and into the 

haul truck are lower than the regular ambient noise levels in order to remove the impulsive characteristic. 
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 5 MODULATION - PENALTIES  

The noise assessment does not add a penalty for modulation whereas modulation is an inherent 

characteristic of mining activity with surface mobile equipment.  This aspect is important to the assessment 

outcomes as a modulation penalty would add 5 dB(A) to the predicted noise levels in the absence of any 

other characteristic penalty or would add 3 dB(A) in the circumstance where an impulsive penalty was still 

deemed to apply (refer to Section 4 above). 

 

An indication of the applicability of a modulating penalty is provided in Appendix O5 of the Mining Lease 

Proposal which includes an assessment against Leading Indicator Targets.   

 

Appendix O5 notes that the noise at the closest dwellings following implementation of the acoustic 

treatments recommended in the noise assessment (Appendix O3) is “controlled by heavy vehicles accessing 

the site……and….. the front end loader and articulated dump trucks on the mullock landform”. 

 

These sources inherently exhibit modulation; however, there is no objective analysis to determine the 

application of a modulating penalty in recognition of these noise sources in the noise assessment.   

 

The noise assessment does not consider the modulating characteristics of mobile plant and equipment which 

will operate at the mine and this could add up to 5 dB(A) to all predicted noise levels during operation. 

 

6 IMPACTS – CONSTRUCTION, OPERATION AND BLASTING 

Based on the current mining lease proposal documentation and subject to the information sought in this 

review, the construction and operation of the mine can result in audible noise and felt vibration which 

adversely impacts on the amenity of the locality.  

 

In addition, the assessment locations for the consideration of impacts should include all relevant points of 

annoyance on residential land or on a business premises.  An example of a valid assessment location would 

be where weddings were regularly held (subject to that location being approved by the relevant authorities 

for such activities). 

 

Bird In Hand has identified a location where weddings can occur on their land as depicted below.  This 

location should be included in the noise assessment. 
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The noise, vibration and overpressure assessments should consider other relevant locations which are closer 

than those currently assessed. 
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 7 REVIEW SUMMARY 

The following have resulted from the review: 

 

1. The ventilation plan and the noise assessment are inconsistent in both the design and sound power 

level of the primary exhaust system when taking into the account the practical design issues of 

achieving the required attenuation. 

2. It has not been confirmed that the concrete batching plant is of a scale which can readily be 

accommodated within a 6m x 10m x 6m shed and within a sound power level of 110 dB(A) when 

accounting for all processes including vibrating hoppers if relevant, loaders and concrete mixing. 

3. It has not been confirmed that the maximum noise levels associated with ore loading into the surge 

bin and into the haul truck are lower than the regular ambient noise levels in order to remove the 

impulsive characteristic. 

4. The noise assessment does not objectively consider the modulating characteristics of mobile plant 

and equipment which will operate at the mine.   

5. The noise, vibration and overpressure assessments should include other relevant locations. 

 

The recommendations have the potential to significantly modify the proposal.  For example, the inclusion of 

a modulating noise penalty (under Item 4) and the consideration of a noise sensitive location which is 

significantly closer than those currently assessed (under Item 5) could cumulatively add in the order of 

10 dB(A) to the predicted noise levels currently presented in the noise assessment for mine operation.  Such 

an order of increase would require significant additional treatments to the operations. 
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