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INTRODUCTION
1.1. PROJECT OVERVIEW
FABAL Operations Pty Ltd (FOPS) has been engaged by Terramin Australia Limited (TAL) to
undertake an Agricultural Impact Assessment for the proposed Bird in Hand Gold Project (BIH
Project) located on Pfeiffer Road, Woodside, South Australia.
The proposed BIH Project site at 192 Pfeiffer Road has a history of previous mineral extraction
dating back to 1881. Over time the land surrounding this site has been transformed to a range of
agricultural and rural uses. The most significant modern proximal land uses that have evolved are
commercial viticulture, winery and related tourism infrastructure.
TAL is undertaking a detailed project assessment involving a range of multidisciplinary studies.
FOPS has been engaged by TAL to consider and review the proposed development in the context of
potential impact events for the surrounding agricultural activities.
FOPS has been provided with analytical reports, project designs and impact reports on a variety of
mining disciplines.
1.2. SCOPE OF REPORT
TAL has commissioned FOPS to assist in the review a variety of multi-disciplinary assessments
with a specific focus on potential impacts on surrounding agricultural activities.
FOPS has expertise that is restricted to the agricultural aspects of the review only. FOPS has no
expertise in mining practices and has reviewed the technical reports provided by the various
consultants with the sole focus on assisting to identify any potential impact events with surrounding
agricultural pursuits.
1.3. OBJECTIVES
The main objectives for this review are:
a)

Advise TAL of potential impacts associated with agricultural production in relation to their
proposed BIH Project.
b) Access and consider the relevant reports on the BIH Project in the context of agricultural
production.
c) Complete an impact assessment review based on confirmed “Potential Impact Events” arising
from analytical reports, project designs and impact reports as provided by TAL.
d) Report on potential agricultural impacts with reference to specific TAL reports and legislation
whether impacts are deemed credible or not.
e) Consider the potential agricultural impacts in accordance with the Ministerial Determination
for BIH Project.
1.4. LIMITATIONS
There are several limitations to the work undertaken by FOPS presented in this report.
These limitations are:
1.4.1. FOPS has relied on the technical information provided by TAL and consultants to TAL. FOPS
has not undertaken any independent analysis of the accuracy of those technical reports.
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1.4.2. FOPS has relied on the data and consultant reports available at the time of preparing this
report, some of which have been in draft form. If further or new information of materiality
comes to light, the opinions formed and impact assessments may need to be amended.
1.4.3. FOPS and its representatives have expertise in agriculture production systems only.
Specifically, they have no expertise in mining related activities.
1.4.4. FOPS has not undertaken any direct onsite evaluations of the surrounding agricultural
enterprises and therefore cannot comment on vulnerabilities that may be site specific.
1.4.5. FOPS has not reviewed any productivity data, soil or plant tissue results, nor reviewed any
operational practices specific to any surrounding agricultural activities. Accordingly, it has
assumed that factors are in line with general best agricultural practice and regional industry
specific norms.

2. BACKGROUND INFORMATION
TAL is currently in the process of undertaking a project assessment before reactivating an historic gold
mining project in the Adelaide Hills. The site is located at 192 Pfeiffer Road, Woodside, SA.
The site is located in the picturesque Adelaide Hills and is situated in an area that is generally dominated
by primary production.
TAL is planning to undertake an underground mining operation with resultant extracted ore being
transported to the existing Angas Zinc Mine site for processing.
The BIH Project site has several proximal neighbours with the primary land use being viticulture. The
Bird in Hand Winery sharing the same name as the historic gold mine abuts the property to the
southwest. Other adjacent land users include general farming and viticultural and agritoursim operations.

Polo club
development

Vineyard
operations
winery
operations

Vineyard/winery
and cellar door
operations

Bird in Hand
Gold Project

Vineyard
operations
And cellar door

Figure 1 Overview of BIH Project site and neighboring agricultural activity
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3. SUPPORTING DOCUMENTS





















Site Organisation Summary BIH Gold Project, Terramin Australia (2017).
Bird in Hand Gold Mine Stormwater Management Plan, Terramin Australia Limited (2016),
Document
Acid and Metalliferous Drainage Assessment Bird In Hand Mine, Woodside, SA Terramin
Exploration Pty Ltd Ref No. 20161077R002 (Tonkin 2017)
Waste Management Plan, Angas Zinc Mine, November 2012.
Baseline Contamination Assessment – 192 Pfeiffer Road, Woodside, South Australia (March 2017),
Golder Associates. Document No. 1659870-001-R-Rev1.
Site Contamination Management Plan 192 Pfeiffer Road, Woodside, South Australia (March 2017),
Golder Associates
Bird in Hand Gold Mine Air Quality Impact Assessment (AECOM Australia 2017)
Bird-in-Hand Gold Project Groundwater Assessment Prepared for Terramin AGT Report no: 130014-TAB
TA-14 - Bird In Hand Gold Project Blasting Impact Assessment Draft version 1.0 (Saros 2017)
Operational & Rehabilitation Phase Environmental Monitoring Plan Angas Zinc Mine 2012
Adelaide Hills Council Development Plan (April 2016)
Bird-In-Hand Gold Project Revised Scoping Study Report Excerpts for RA sessions (December
2016)
Standard Work Procedure for Exploration Drilling and Exploration Works
Terramin Exploration-Phytophthora and Phylloxera Management Plan at Bird in Hand supplied 25
May 2017
Historical review of mine workings and production – Woodside Goldfield (July 2015)
Terramin Australia Limited Bird in Hand Gold Project Flora and Fauna Survey 2014
Preliminary Assessment of Treatment of Bird in Hand Groundwater Using Bioaqua Plus Additional
Components, Global Aquatica (Aust.) Pty Ltd (2016).
Bird-In-Hand Gold Project – Grouting for Groundwater Control (Multigrout 2017)
BIH Gold Project Closure Concepts (Terramin 2017)
BIRD IN HAND MINE - Strategic Visual Amenity Plan DRAFT (2017)
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4. POTENTIAL AGRICULTURAL ACTIVITY RISK SOURCES SUMMARY
4.1. CONSIDERED RISK SOURCES
A range of risks were considered during a formal risk assessment process undertaken by TAL and
supporting consultants. This report is specifically focused on potential risks and pathways where the
BIH Project could theoretically impact on the surrounding agricultural enterprises.
Table 1 outlines the broad grouping and categories of risks considered. The subsequent sections of
this report discuss the factors considered and comment on controls and residual risk. Where deemed
appropriate recommendations are also made as to further investigation or ongoing monitoring
suggested.
Table 1: Considered risk sources from BIH Project for surrounding agricultural enterprises
Risk Grouping
Airborne

Biological

Risk Category
Dust particulates
Metalliferous contaminants
Chemical contaminants
Biological contaminants
Genetically modified organisms
Pests
Plant pathogens

Hydrological

Plant pests
Surface water

Groundwater

Commercial

Commercial competitiveness

Physical structures

Climate

Biodiversity

Other

Specific Potential Source

Animal
Insects
Phytophthora / Pythium
Bacterial / Fungal
Exotic
Weeds
Contamination
Erosion
Pest Vector
Flooding / Inundation
Access / physical utility
Salinity
Contamination
Pressurisation
Managed Aquifer Recharge
Visual amenity
Significant incident
Airflow
Frost
Heat
Pest Birds
Predator Birds
Biodiversity
Pests General

Buffering capacity
Aerial impedance
Fire
Blasting
Post closure considerations
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5. POTENTIAL AIRBORNE AGRICULTURAL RISK SOURCES
It is conceivable that, during the assessment, construction, operation and post closure phase of the BIH
Project, a range of airborne stressors could be generated.
The South Australia Environmental Protection Act 1993 (EP Act) and the South Australian
Environmental Protection (Air Quality) Policy 2016 (EPP Air) provide the legislative framework that is
relevant to this area.
TAL has engaged AECOM Australia Pty Ltd to undertake an extensive Air Quality Impact Assessment
(AQIA) (May 2017). The AECOM AQIA contains extensive modelling and this assessment of potential
agricultural impacts needs to be considered in conjunction with the findings of that report.
5.1. DUST PARTICULATES
Physical dust particles, as opposed to dust containing exogenous chemical compounds, have the
ability to create nuisance and amenity impacts and potentially, in sufficient quantities, human health
and environmental impacts.
Upon review of the extensive AECOM (2017) baseline testing, modelling and proposed operational
controls outlined in the example Angas Zinc Mine Environmental Monitoring Program (EMP)
(Terramin 2012), including buffer zone planting, it is difficult to conceive any impact above and
beyond the normal background intrinsic activities (spraying, slashing, etc.) already underway in the
adjacent vineyards.
Section 2.3.2 Deposited Dust of the AECOM AQIA (May 2017) report raises the potential for
deposited dust to inhibit photosynthesis by blocking sunlight onto grapevine leaves. Whilst there
are reports in the literature of dust-inhibited photosynthetic rates, they are largely focused on
roadside contamination in urbanised environments with significant loadings of particulate matter far
in excess of the AECOM modelling (Thompson et al, 1984).
Work by Al Hazmi (2000) indicated no statistical difference in grapevine photosynthetic rates was
identified where dusting with soil was purposefully and repeatedly applied as a form of organic
fungicide.
Al Hazmi’s work coincides with some of the more recent findings pertaining to the use of foliar
applications of Kaolin particle films used to regulate heat stress (effectively a white reflective clay
sprayed on vines) which are showing positive biomarkers with respect to desirable fruit
characteristics and performance traits (Shellie and Glenn 2008).
Summary:
Based on the AECOM modelling suggesting limited likelihood of offsite impact, the literature and
existing viticultural norms indicate that, due to the photosynthetic saturation light thresholds and
stomatal patency, no impact on productive capacity via dust deposition is envisaged.
5.2. METALLIFEROUS CONTAMINANTS TRANSFER TO ADJOINING AGRICULTURAL CROPS AND LAND
By its nature of an extractive mining operation targeting gold and silver, the potential for
metalliferous loading of airborne particulate matter should be considered. Sources may include:
a)
b)
c)
d)
e)

Transporting ore from shaft to loading facility;
Loading transportation trucks;
Integrated Mullock Landform (IML) management;
General site movement of vehicles; and
Pre-existing site contaminated areas.
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It is important for all stakeholders to understand that, in the context of a broad risk matrix, adjoining
agricultural practices may need to be considered in the scope of the ongoing monitoring program
and recorded findings.
It is common industry practice, in fact an essential commercial activity, that adjoining viticultural
operations will apply metalliferous containing fungicides (principally elemental copper) on an
ongoing and regular basis for the preventative control of downy mildew (Plasmopara viticola).
Industry norms would commonly see a vineyard in the area apply in the order of 5-7 applications of
copper per year. Each application would average of 2-3 kg/ha. Accordingly, over a 5-year period,
adjoining viticultural operations would reasonably be expected to apply 50 to 100 kg of elemental
copper per ha. The literature recognises that this fungicide application can result in accumulative
soil concentrations of copper (Adam et al, 2008).
In addition to copper fungicides, the same order of magnitude of elemental sulphur could be
reasonably expected to be applied. In addition to these products, a range of micronutrients including
zinc and manganese may be deployed.
Foliar chemical applications are typically applied via airblast spray plants that, by their very nature,
allow a degree of particle escape. With the intense air monitoring program that will accompany a
productive mining operation, it is recommended that all stakeholders establish a mechanism of
activity based reporting so that any air quality results can be interpreted accordingly.
Summary:
The AECOM (May 2017) report deals with these risks in a detailed manner and, based on
modelling results, the residual risk on adjoining agricultural activity or land is low.

RECOMMENDATION 1.
TAL and surrounding stakeholders would benefit from establishing a ‘Good Neighbour
Notification Policy’ whereby each party notifies each other of proximal boundary activities and
timing.
5.3. CHEMICAL CONTAMINANTS
In a similar context to the above metalliferous risk factors, more broadly chemistry of any nature
needs to be considered in the context of airborne chemical trespass events.
TAL will need to consider the use of any agrichemical management used on site. For example, any
application of pesticides to or within the boundary based vegetation buffers needs to be reviewed
carefully.
The Agricultural and Veterinary Products (Control of Use) Act 2002 came into operation in August
2004. The General Duty under this Act requires persons using chemicals to take all reasonable and
practical measures to minimise contamination of land, animals or plants outside the target area and
to minimise harm to human health and the environment.
In particular, it is strongly recommended that TAL avoid the use of Group I, Phenoxy Acid
herbicides for the control of broad leaf weeds. Surrounding grapevines are extremely susceptible
and drift can impact growth and generate grape residues at extremely low concentrations.
5.3.1. Risk of unregistered product residues
The Australia wine industry services a global market place. Several export countries
(particularly rapidly growing Asian markets) have limited established Maximum Residue
Levels (MRL). As a consequence, much of the Australian industry has adopted a
conservative default MRL of “zero detect” irrespective of any objective risk, often at Limit of
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Detections (LOD) of single parts per billion. If any level of unregistered product is detected,
it can breach many of the large Australian winegrape buyers’ contractual obligations and
grapes can be rejected. Should TAL consider any boundary based chemical applications such
as herbicides or insecticides, selecting products registered for adjoining crop type is highly
recommended.
Summary:
TAL needs to have a detailed understanding of the compatibility of any incidental
agrichemical applications undertaken on the BIH Project site and in particular on the buffer
vegetation corridors.

RECOMMENDATION 2.
TAL become familiar with Australian Wine Research Institute annual registered pesticide
guidelines (AWRI Dog Book) and, where applying chemicals adjacent to neighbouring
vineyards, attempt to use registered products where possible.
5.4. GENETICALLY MODIFIED ORGANISMS
The Australian wine industry presently has a zero-tolerance stance on genetically modified
organisms and the use of GMO products or derivatives is banned.
An example pathway for this risk might arise from TAL unknowingly using a GMO modified
wetting agent used with a herbicide to treat weeds on the boundary proximal to the neighbouring
vineyard. Despite standard practices to reduce chemical trespass events it is prudent risk
management to incorporate non-GMO based additives.
Summary:
Although risk is extremely low, TAL should be aware of this restriction and consider it in the
context of any near boundary activity that could create airborne drift to vineyards.

6. POTENTIAL BIOLOGICAL AGRICULTURAL RISK SOURCES
Biosecurity for high value agricultural pursuits is a critical control point. The surrounding vineyards
are high value permanent plantings and pest / pathogen incursions have the potential to impart
significant commercial impacts.
Best practice should involve each enterprise deploying a strong farm gate protocol to monitor and
manage visitor / tourist hygiene and risk on individual sites.
TAL manages site specific risk factors with two key policies and procedures;
 Terramin Exploration - Phytophthora and Phylloxera Management Plan at Bird in Hand
 BIH Exploration Drilling and Works SOP
These policies and procedures have been reviewed and with adequate deployment will provide a
robust set of controls for known biological risk factors.
6.1. PESTS
6.1.1. Animal pests
The risk of the site harbouring / encouraging animal pests (e.g. foxes, rodents, etc.) is low.
Appropriate site waste management of food waste and other putrescible waste should
mitigate scavenger risk.
The revegetation areas could harbour increased rabbit populations depending upon status of
broader virus release management of the pest. The Angas Zinc Mine Environmental
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Monitoring Program (EMP) (Terramin 2012) outlines a program that is deemed adequate for
monitoring and control if similarly deployed at the BIH Project site.
6.1.2. Bird pests
See Perimeter Revegetation Program section 9.1.2.
6.1.3. Insect pests
a)
Phylloxera
South Australia remains one of the last few pockets of the global wine industry not impacted
by phylloxera. Phylloxera is an insect pest that feeds on the roots of Vitis vinifera grape vines
and, if introduced to an own rooted vineyard, will ultimately kill the vines.
The wine industry, through Vine Health Australia, has established detailed guides for site
hygiene. Whilst TAL procedure Terramin Exploration -Phytophthora and Phylloxera
Management Plan at Bird in Hand covers biosecurity protocol, it is important that they
remain consistent with the guidelines of Vine Health Australia over time, available at:
http://www.vinehealth.com.au/biosecurity-in-practice/checklist-and-protocols/grapegrowersguide-hygiene-procedures/
It is conceivable that receptor monitoring and sampling on an ongoing basis throughout the
life of the BIH Project might involve access to surrounding sites, e.g. surrounding bores.
Maintenance of the protocols by staff and contractors involved in these activities is
imperative.
b)
Exotic
In an increasingly globalised world, the potential for exotic pest incursion needs to be
acknowledged. TAL, like the surrounding tourism facilities, is likely to have international
visitors (potentially contractors) and the need for biosecurity vigilance is an ongoing
imperative. The TAL BIH Exploration Drilling and Works SOP, and specifically Section 2.
Operator Prequalification, manage risks associated with equipment and contractors within the
scope of this risk source.
6.2. PLANT DISEASES
6.2.1. Phytophthora, Pythium
Phytophthora and Pythium are soil borne plant pathogens known to be already present within
the Adelaide Hills region (Government of South Australia 2008). Both are opportunistic
pathogens to grape vines and primary pathogens to other horticultural crops and native
vegetation. TAL’s Terramin Exploration -Phytophthora and Phylloxera Management Plan at
Bird in Hand has been reviewed and is deemed adequate to manage the associated risk to
surrounding agricultural enterprises.
6.2.2. Bacteria/ fungal pathogens
It is recommended that TAL undertakes a review of any ornamental vines or domestic
grapevines on the property and if present consider removal to avoid becoming a host site for
fungal pathogens or in the absence of removal put in place an effective disease control
programs.
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6.2.3. Exotic
TAL is undertaking a considerable revegetation program. Material sourcing from accredited
nurseries and maintaining basic biosecurity procedures will minimise risk of pathogen
introduction.
6.3. PLANT PESTS
6.3.1. Weeds
a)
Native
TAL has presented an example of the current weed identification and management plan in
place at the Angas Zinc Mine (Angas Zinc Mine Environmental Monitoring Program
Terramin 2012). Subject to the procedure of surveying, documenting and annual monitoring
with reduction targets, there should be minimal risk to surrounding agricultural operations.
In the author’s experience, the formal procedure TAL incorporates is more structured than
most commercial agricultural operations deploy. FOPS believes this procedure should be
continued.
b)
Exotic
Similar to insect pests procedures, plant disease potential risk controls are contained within
TAL standard procedures and when adequately deployed offer strong biosecurity barriers.
Summary:
Biosecurity is the responsibility of all landowners and the BIH Project is located in a high value
agricultural landscape.
TAL has a solid understanding of the general biosecurity risks and has put in place controls to modify
residual risks to a low level.
Ongoing, the risk landscape and potential pathways for the BIH Project and its neighbouring agricultural
enterprises are dynamic. It is recommended that TAL remains abreast of the risk horizon for surrounding
viticultural operations and ensure that its current procedures remain appropriate. It is recommended that
TAL familiarises itself with Vine Health Australia as a resource to monitor biosecurity alerts for the
surrounding viticultural industry.
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7. POTENTIAL HYDROLOGICAL AGRICULTURAL RISK SOURCES
7.1. SURFACE WATER
The issues pertaining to surface water risks are detailed in the Storm Water Management Plan
(Tonkin 2016) and represent a detailed and comprehensive approach to site issues listed below. The
residual risk from surface storm water issues is deemed very low.
7.1.1. Contamination
a)
Chemicals and Fuel
Chemicals, fuels and oils will need to be stored on site within a facility complying
with the appropriate Australian Standard.
b)

Metalliferous
The risks of metalliferous contaminated surface water impacting upon local and distal
agricultural enterprises are a function of the potential sources of metalliferous runoff
and subsequent controls.
The fact that the BIH Project facility will undertake no on-site processing and load out
ore to the TAL owned and operated Angas Zinc Mine located in Strathalbyn
significantly modifies the risk. The offsite processing and lack of large tailings
requirements significantly mitigates risk profile.
The Integrated Mullock Landform (IML) is essentially an engineered area for the
storage of decline waste rock. The runoff from this area is dealt with in the Stormwater
Management Plan (Tonkin 2016) and represents a strong risk mitigation outcome for
surrounding agricultural operations.

c)

Acid Mine Drainage (AMD) and Potentially Acid Forming material (PAF)
Mining operations have the potential to experience Acid Mine Drainage if they
encounter and expose sulphide containing minerals to oxidation (Tonkin 2017). The
risk associated with AMD is that the process of oxidation can liberate metals and
effect pH changes in drainage water. If drainage were to leave the mine site, it could
impact on adjoining ecology.
The BIH Project is projected to encounter relatively low levels of PAF material
(Tonkin 2016). In the context of surface water risk factors, the Storm Water
Management Plan (Tonkin 2016) combined with on-site waste water treatment facility,
suggest low residual risk to adjoining agricultural enterprises can be envisaged from
AMD or PAF surface water impacts. The Tonkin (2017) AMD Baseline Study
recommends that the ongoing monitoring of mining activities for AMD material is
required.

d)

Waste water treatment
TAL has commissioned Global Aquatica to develop a Bioaqua water treatment plant.
The Global Aquatica Report (2016) outlines the capacity to treat known BIH Project
sources of waste water and create quality standards projected to exceed existing
ground water parameters. Subject to the implementation of the plant, low residual risk
to adjoining agriculture can be envisaged from site waste water contamination of
surface water.
Depending on Water Allocation Plan restrictions there may be an opportunity for
adjacent agricultural land users to supplement or augment existing bore water supplies
with treated water, particularly given that the mine will be extracting during the
summer months and needing to re-inject that water to maintain water balance.
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7.1.2. Erosion
Water erosion control is an integral part of the site’s environment management plan. The
design of all landforms has been undertaken with the intention of minimising sediment loss
through water erosion. The mechanisms are outlined in detail in the Storm Water
Management Plan (Tonkin 2016) and are designed for a 1-in-100 year ARI. FOPS believes
that any risks of direct effects on surrounding agricultural enterprises as a result are low.
7.1.3. Pest vector
TAL’s Environmental Management Plan should minimise the risk of stormwater providing a
vector pathway for pests. The most likely pest would be a weed seed transfer and careful
monitoring of riparian zones should assist in mitigating this risk.
7.1.4. Flooding / inundation
The risk to surrounding agricultural enterprises from flooding or inundation from the BIH
Project site is considered to be extremely low. The Tonkin (2016) Stormwater Management
Plan has been developed to “ensure that peak flows leaving the site are no higher than predevelopment rates” (Tonkin 2016). Accordingly, the only other potential inundation source
could be the water storage dam via an infrastructure failure. Assuming this facility is
engineered to Australian Standards and maintained appropriately, it is extremely unlikely that
the BIH Project represents a flood / inundation threat to surrounding agriculture given
catchment scale and natural drainage architecture.
7.2. GROUNDWATER
The underground environment pertaining to the BIH Project and the surrounding catchment zones
have been extensively studied as part of the Australian Groundwater Technology (AGT)
Groundwater Assessment (2017) report. The detailed assessment draws upon a range of historical
records, direct assessment and detailed modelling.
Interested parties are encouraged to review the AGT report for detail.
The key groundwater issues relate to the mining operation and potential interaction with a Fractured
Rock Aquifer adjacent to the targeted mineralised area. The process of depressurising the adjacent
aquifer and minimising potential seepage into mining drive will influence the local aquifer fracture
conditions. The AGT (2017) work has extensively modelled these interactions and outlines the
technical variables.
There are several key interventions that TAL intends to deploy to mitigate risks and impact on the
groundwater conditions:
1. Careful mine design to avoid high water yielding zones;
2. Deploying a technique of probing and grouting (as outlined in Bird-In-Hand Gold Project –
Grouting for Groundwater Control - Multigrout 2017); and
3. Depressurising, treatment and Managed Aquifer Recharge (MAR) program.
It appears from the detailed technical review that, based on deployment of the planned
interventions, the potential impact on ground water should be restricted to an area contained within
the boundary of the BIH Project site. The key effect is likely to be a localised cone of depression
surrounding extraction sites.
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7.2.1. Access physical utility
The physical access to water via irrigation bores is imperative for the local agricultural
enterprises. Disruption to, or altered performance of, bores could have a very high impact for
adjacent agribusinesses, particularly in the late summer months.
AGT (2017) indicates that there is an existing natural draw down effect on the surrounding
users during this summer period. The AGT Modelling suggests that, with the grouting
program limiting the need to dewater, combined with treatment and re-injection to targeted
aquifer, drawdown should not impact on utility for surrounding agribusinesses.
It is recognised that one minor use bore in the immediate proximity of the workings will
experience a drawdown effect but it is the author’s understanding that TAL and the
landowner have reached an understanding on this.

RECOMMENDATION 3.
It is the author’s recommendation that subject to technical and regulatory requirements,
consideration should be given by TAL and surrounding bore users to see if the MAR
program could be extended to include actual operating irrigation bores of proximal
agricultural enterprises to not only ensure status quo, but perhaps improve utility for these
neighbouring operations.
7.2.2. Salinity
Another absolutely critical factor on par with utility is the quality of water for the
surrounding agricultural irrigators. In particular, changes in salinity can have a detrimental
impact on productivity. Although the local groundwater salinity varies both temporally and
spatially, generally the regional groundwater is in the order of 1,000 ppm. Generally,
grapevines upper long-term sustainable limit is in the order of 1,200 ppm. This response is
dependent on soil type and structure, variety / rootstock combination and magnitude of
leaching seasonal rainfall. Movement over time towards that upper limit figure impacts on
accumulative soil salinity and ultimately has the potential to reduce productive capacity
(Lanyon 2011).
The AGT (2017) modelling deals with the risks of potential encroachment from Eastern
Mount Lofty Ranges sub catchment in detail and suggest that the MAR program should
maintain the barrier interface effectively.
Whilst there are no obvious indications that the groundwater salinity is at risk from the
program there is a need to carefully monitor this critical control point on an ongoing basis
due to its ability to impact on productive capacity for surrounding irrigators.
7.2.3. Contamination
The risk of contamination of the groundwater needs to be considered in the context of the
potential sources and pathways. There is the ability for contaminated surface water to
percolate into the groundwater over time. These surface water risks considerations were
discussed in section 7.1 above.
The more apparent risk pathway for contamination to reach the groundwater would be the
directly injected water via the MAR program. The injection of water under an MAR program
is regulated by several legislative controls. Firstly, the conditions are outlined in the Western
Mount Lofty Ranges Water Allocation Plan (WMLR WAP). Specifically, the WMLR WAP
states that the MAR source water:
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i.

will not contravene the water quality criteria in Schedule 2 of the Environment
Protection (Water Quality) Policy 2003 or any subsequent or related policy; or

ii.

is of equal or better quality than the ambient underground water

Accordingly, the legislation would deem any contamination a breach.
Ongoing monitoring will be a critical control point of this. The Bioaqua water treatment plant
developed by and outlined in the Global Aquatica report (September 2016) is the primary
defence for TAL against this risk. If for some reason the system failed or had issues meeting
required legislative requirements, then the ability to use the MAR program to disperse the
mine water inflows would be compromised.
7.2.4. Managed Aquifer Recharge (MAR)
The MAR program has been assessed via the AGT simulated model. It is likely that the
actual configuration of the MAR program will be refined during practical implementation.
AGT has suggested that the program would involve up to 6 bores drilled into strategic aquifer
target zones to optimise the maintenance of the aquifer status quo. The logic behind the
placement seems sensible.
In considering the potential risks faced by surrounding agricultural enterprises, the reduction
in ground water levels would be one of the primary concerns. The AGT modelling suggests
that this risk is well mitigated.
It is however worth noting that grapevines can also suffer compromised productive capacity
from water logging, anoxic root conditions and high groundwater tables. Whilst it is likely to
be very low risk given that the MAR program is not introducing ‘new water’, rather simply
cycling the locality of the exiting aquifer resource, it is deemed prudent to model the
groundwater impacts of the program compounded by extremely high winter rainfall loading
to check that the program does not exacerbate or create high water tables in zones currently
under production.
The model assumptions with respect to volume needing to be managed appear reasonable
however, it may be prudent for TAL to consider contingency injection sites should the mine
ingress volume be higher than expected or the injection bore transmissivity be lower than
modelled.
As previously stated consideration should be given by TAL and adjoining agricultural
irrigators as to the possibility to work with existing production bores as potential MAR sites
to provide a level of positive insurance to irrigation supply and alleviate the pre-existing
natural summer drawdown.

8. POTENTIAL COMMERCIAL/MARKET RISK SOURCES FOR ADJOINING AGRIBUSINESSES
The Australian wine industry in particular trades internationally on a platform of ‘clean green’
production environments. Within the surrounding agricultural enterprises there are agritoursim elements
to the operations.
8.1. VISUAL AMENITY
The visual amenity of the sites will form part of the value proposition for the agritoursim aspects of
the surrounding businesses. The draft Strategic Visual Amenity Plan (2017) undertaken by Oxigen
Pty Ltd in conjunction with the site plan design undertaken by Tonkin appears to have considered
these issues in detail. Extensive vegetated mounds and vegetation shelter belts are incorporated to
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underpin a visual screen to much of the working elements. With any development, there is a
potential for visual impact to take place. The regulatory environment that the BIH Project operates
within appears to mandate a level of consideration and intervention that may not be imposed upon
other potential site uses, i.e. a major agricultural commodity processing operation.
It appears from the draft Oxigen design work that the ore storage silo is likely to be the key material
inorganic feature of the mine visible from proximal agritoursim facilities. From the modelled
imagery the author has been shown, the proposed silo appearance is not inconsistent with the
existing Bird In Hand Winery silos immediately adjacent to the site.
Oxigen design work combined with the fact that the mine is an underground decline structure has
mitigated the majority of the remaining visual impact due to bunding, vegetation and infrastructure
placement within the existing surface contours and remnant vegetation.
8.2. SIGNIFICANT INCIDENT IMPACT
A potential risk exists in the event that the BIH Project suffered a major incident such as a
contamination event or other environmental incident. The proximity to adjoining agricultural
enterprises could impact on brand or reputation value. The most credible pathways of this nature
have been considered in this and the other BIH Project risk reports and based on the implementation
of the design and regulated controls the residual risks are deemed low. Like any operation, the
structural and procedural processes put in place form part of the risk mitigation framework, and
accordingly ongoing monitoring and compliance forms an important part of the hierarchy of
controls.

9. POTENTIAL PHYSICAL STRUCTURE RISK SOURCES FOR ADJOINING AGRIBUSINESSES
9.1. PERIMETER REVEGETATION PROGRAM
As part of the overall site plan, TAL is undertaking a detailed revegetation program.
Whilst the BIH Project is ultimately subject to compliance with the Mining Act rather than to the
Development Plan - Adelaide Hills Council (April 2016), the principles of Development Controls for
Mining under the Develop Plan have been taken into account in the project design. Specifically,
principle 172 states:
172 Where extractive operations are proposed, appropriate and practical measures (e.g. buffer areas,
acoustic mounding, tree planting) should be provided to ensure that the operations do not
unreasonably affect the amenity of the locality, having regard to the land uses which can be
expected to be developed.

A review of this activity and the potential impacts of increased perimeter vegetation density on the
surrounding agricultural operations has been considered under the following four key categories:
9.1.1. Micro and mesoclimate impacts
a)

Windbreak and airflow: AECOM AQIA (2017) indicates that wind direction survey of
the site shows variable directions at different times of the year. The site boundary has
existing vegetation. The recent and planned TAL programs to comply with the
Development Plan involve thickening the density and diversity of the existing
vegetation and the revegetation of strategic areas to improve visual amenity.
Broadly there has been significant work indicating that windbreaks in vineyards have
been shown to positively affect the vineyard microclimate. Furthermore, studies have
indicated that proximal zones can experience increased adjacent fruit set and cropping
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potential for distances out into adjacent vineyard blocks by up to 7 - 10 times the
height of the actual windbreak (Department of Agriculture and Food WA).
In the author’s opinion, windbreaks form an important component in the planning of
any new vineyard site development.
b)

Frost: Inappropriately positioned vegetation can have the effect of trapping cold and
frosty air. The impacting on air drainage can increase frost damage in vulnerable
circumstances. Given the topography of the BIH Project site and the lower adjacent
vineyard holdings the risk of negatively affecting cold air drainage is low.

c)

Heat events and evapotranspiration: Strategically positioned vegetation belts can assist
in buffering vulnerable vineyards from extreme wind and heat days that increase
evaporative loss by vineyards. The location of the existing and increased perimeter
planting is likely to impart positive influence on mitigating hot northerly wind events
that can increase evapotranspiration and the risk of fruit damage in summer.

9.1.2. Biodiversity impacts
a)

Pest bird species: With any increased vegetation, a potential risk exists that pest birds
that peck or eat adjacent grapes may increase. A review of the COOE Pty Ltd (2014)
Flora and Fauna and Survey Report highlights a range of known grapevine pest
species on the TAL holding and surrounding area. The pre-existing perimeter
vegetation already provides adequate perching and habitat features to support current
pest species. There is debate in the literature as to whether thickening of the shelter
belt is likely to have any material impact on incidence and severity (Australian
Government Bureau of Rural Sciences 2003).
The COOE Pty Ltd (2014) report identified one pest species that, in the author’s
professional experience, has the potential to pose a greater risk to the adjacent
vineyard through thickening of the perimeter planting. The protected species, Silver
Eye (Zosterops lateralis), has the potential to use increased understorey planting as
cover from predator birds and potentially increase proximal damage if the populations
increase.
In the event that the species incidence increased, there are a range of control options
including barrier netting if required.

RECOMMENDATION 4.
It is recommended that the incidence and location of this species (Zosterops
lateralis) in particular is monitored annually to serve as an early warning for any
increasing trend.
b)

Predator bird activity: The increased planting density has the potential to provide more
suitable environment and food source for predator bird species.

c)

Biodiversity: The viticultural industry is becoming increasingly aware of the benefits
of increasing local biodiversity (Thompson and Hoffman (2010) and Retallack (2012)).
One of the prime recommendations in the current literature is the use of shelter belts
and windbreaks to increase biota habitat diversity. The TAL revegetation program is
expected to have positive impacts with respect to biodiversity for immediate proximal
agricultural enterprises.

d)

Pests general: There is a potential for the shelter belts to host other pest species
including rabbits if no other controls are in place. Rabbits have the potential to
economically impact on adjacent new vineyard plantings, or small crop production if
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they were to take place. Currently, the adjoining landowners have mature vineyards
and this combined with a properly implemented derivation of the Angas Zinc Mine
Weed and Pest Management Plan should maintain the currently low risk potential.
Ongoing monitoring program is important in this instance.
9.1.3. Buffering capacity
The increased shelter belt planting will provide a natural buffering for any dust generation,
irrespective of source. It is also likely to assist in slowing wind speeds and potentially increase
fungicide spraying windows for the adjoining vineyards. In addition to the practical windbreak
effect, the vegetation belt also has the potential to mitigate the risk of chemical trespass from
adjoining agricultural pesticide spraying activity.
9.2. AERIAL IMPEDANCE
Increasingly agriculture is utilising remote sensing as a decision support tool. One of the emerging
technologies involved in this practice is the use of drones. Extensive tall vegetation belts are a
consideration in the operation of this technology. This is unlikely to be an issue for the TAL
perimeter planting given location however, as the shelter belts mature, expanding margins of the
canopy may need to be addressed.
In broad acre environments, aerial deployment of pesticides is often undertaken via fixed or rotary
winged aircraft. This is rarely utilised in viticulture and existing vegetation within surrounding
environments of the BIH Project suggest that the revegetation program is unlikely to impart a
compounding risk on this type of activity should it ever be contemplated.

10. POTENTIAL OTHER AGRICULTURAL STRESSORS
10.1. FIRE RISK
Several of the surrounding agricultural enterprises are viticultural grape growing operations.
Increasingly the Australian wine industry is becoming aware of the risks to wine quality posed by
smoke taint issues (AWRI 2015). The Adelaide Hills region has suffered significant losses in the
past with bushfire smoke taint damaging grapes and wine (ABC News 2015). The most vulnerable
time for grapes is from December through April as the new fruit is forming and ripening. Risks are
proportionate with density and temporal loading of smoke concentrations.
The BIH Project needs to recognise its position within the broader Adelaide Hills community and
the impact of fires and related smoke impacts.
A desktop review of the company’s processes with respect to fire has been undertaken. An example
of TAL Angas Zinc Mine Emergency Response Checklists and Duty Cards has been reviewed. The
company has extensive and detailed emergency response processes in place that assist in mitigating
impact emanating from a potential site fire. It was also noted that, at the Angus Zinc Mine, the
company has a significant reporting responsibility to the Chief Inspector of Mines in the event of a
fire emanating from mining activity. It would be expected that similar systems would be put in
place at BIH Project to manage risk.
10.2. BLASTING
TAL has undertaken a Bird In Hand Gold Project Blasting Impact Assessment (Saros 2017- Draft).
Blasting activities are regulated by Australian Standard 2187.2 - 2006.
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The Saros 2017 Draft report indicates that regulatory compliance limits are based on human
comfort levels rather than damage thresholds. As a result, compliance with the licence conditions
will minimise human discomfort and prevent any likelihood of damage to neighbouring structures.
Based on the assumed compliance with licence conditions the residual risk to surrounding
agricultural activities as a result of blasting is very low.
10.3. POST CLOSURE CONSIDERATIONS
The BIH Project is subject to a Mine Closure Plan to monitor and consider sources of risk. The
nature of the project with offsite processing and no long-term tailings storage facility reduces the
complexity of this site when compared with the example of Angas Zinc Mine Closure Plan and
Summary Report – Groundwater Risk Assessment for the Angas Zinc Mine Closure and
Completion Plan (AGT 2016).
10.3.1. Utility of land
In context of an agricultural risk review and the post closure site utility several factors have
been considered:
a) Quantum of arable land: In reality, the residual available arable land will limit the
commercial scale of post closure ground based productions systems. Any enterprise
would most likely need to be of a boutique nature or operationally intensive in nature.
b)

Soil conditions: the nature of the mining activities and infrastructure such as roads
and hard pan areas will render a percentage of the site commercially uncompetitive to
return to arable production. However, there may be opportunities to incorporate that
infrastructure into a future enterprise.

c)

IML area will require specific management to establish a profile suitable for
agricultural production. This will need to consider chemistry and compaction as the
two key elements.

d)

Site specific assets may create a unique post closure enterprise activity. The extensive
bore network, dams and shelter belts and perhaps even decline may provide novel
opportunities for an innovative agricultural pursuit.

10.3.2. Pre-existing contamination sites
BIH Project site has an extensive and long history of mining activity. TAL has engaged
Golders Associates to undertake a Baseline Contamination Assessment (2017). The Golders
Associate (2017) report has identified areas of pre-existing site contamination as a result of
past mining activities dating back to the 1880s. This finding will remain a legacy issue for
the site following mine closure and should be managed accordingly by any post closure
land use enterprise. The detailed nature of the mining approval and management process
mandates that these areas are specifically incorporated into detailed management plans for
the company. One of the key considerations for any subsequent site based activity and
surrounding agricultural operations would be the continued recognition of the risk factors
associated with the pre-existing contaminated zones.
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