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Woodside Community Consultative Committee Issue Summary - Air Quality
Dust is a recognised as a possible nuisance to a community. Any potential dust generating sources caused by mining activities will
be identified and actively managed. Limits will be imposed and regulated by the State Government. The proposed Bird in Hand
mine is an underground operation. This is very different to an open pit/open cut mine with processing infrastructure.

Baseline Data Collection
Terramin have been collecting baseline air quality data since 2014 at locations around the proposed mining lease.

PM10 µg/m3

Total Suspended Particulates µg/m3
400

Proposed Criteria for TSP

Feb-17

Proposed Criteria for PM10

100

Total Insoluble Matter

Apr-18

PM10 (mg/filter)

Lead Deposition
2000

Proposed leading indicator

mg/kg

1500
1000
500

Proposed leading indicator
Jul-18

Apr-18

Jan-18

Oct-17

Jul-17

Apr-17

Jan-17

Oct-16

Jul-16

Apr-16

Jan-16

Oct-15

Jul-15

0
Jul-14
Oct-14
Jan-15
Apr-15
Jul-15
Oct-15
Jan-16
Apr-16
Jul-16
Oct-16
Jan-17
Apr-17
Jul-17
Oct-17
Jan-18
Apr-18
Jul-18

g/m².month

Jan-18

PEPR Criteria for PM10

Total Suspended Particulates (TSP) (µg/m3)

12
10
8
6
4
2
0

Oct-17

PEPR Criteria for TSP

Jul-18

0
Jan-17

Jan-17

Dec-16

Nov-16

Oct-16

Sep-16

Aug-16

Jul-16

Jun-16

May-16

Apr-16

0

200

Jul-17

50

300

Apr-17

100

µg/m3

µg/m3

150

Site 2

Site 1

Site 3

Site 2

Site 3

Site 6

Site 4

Site 1

Site 4

Proposed Leading indicator

Site 6

Proposed leading indicator

Bird in Hand Gold Project | December Update 2018

Page 1 of 4

Bird in Hand Gold Project
WCCC Issues Paper

Explanation of Air Quality Terms and Units
Air quality is described by the range of particles within the air as a Particulate Matter (PM) level.
• Particles <2.5 micron – PM2.5
• Particles <10 micron – PM10
• Particles <50 micron – Total Suspended Particulates (TSP)
• Total Insoluble Matter (any size) – TIM

Applicable Legislation and Standards
•
•
•

South Australian Environmental Protection Act 1993
South Australian Environmental Protection (Air Quality) Policy 2016
NSW Approved Methods for the Modelling and Assessment of Air Pollutants in New South Wales

Indicator

Project Objective

Averaging Period

Environmental Value

TSP

90 µg/m³

24-hour

Amenity

PM10

50 µg/m³

24-hour

Health

PM2.5

25 µg/m³

24-hour

Health

8 µg/m³

Annual

4 g/m²/month (maximum total deposited dust level)

Annual

Dust deposition
(Total Insoluble
Matter)

Nuisance/ Ecological

2 g/m2/month (maximum increase in deposited dust
level )

What Has Been Done
Reports and research undertaken by Terramin and available on the website includes;
•
•
•

Bird-in-Hand Gold Project, Baseline Air Quality Monitoring (2015)
Bird in Hand Baseline Air Quality Monitoring: Baseline Update (2017)
Air Quality Assessment (2017)

Available at: http://www.terramin.com.au/community/bird-hand-community/reports/.

Community Consultation

•
•

Stakeholder meetings with neighbours from 2014-2017
Community Drop in Days
o 28th/29th May 2017 poster number (9)
o 25th September 2017 – poster number (12)

What Have We Heard
Please see QandA set B “Amenity” – which includes questions asked regarding air quality as part of the “amenity” topic.

How Community Perspectives have influenced Planning
Terramin have heard from community members that air quality has the potential to impact the amenity of the area, and concerns
regarding impacts to lifestyle have been raised by some near neighbours. There is a concern air quality could impact the commercial
business in the area. In response, Terramin have designed a project which is vastly different from a conventional ore system. A
conventional system would have dump trucks “dump” ore on the ground, where a loader would then pick up the ore, and dump it
in the back of a truck. Terramin have designed a covered conveyor system which loads ore into a silo, not unlike ones on Pfeiffer
Road, which then allow trucks to be loaded below in an enclosed shed. After community discussion, the ventilation raise has also
been moved to Terramin’s property, rather than the SA Water property for remove the potential for ecological impacts.

Air Quality Design and Management Control Measures
Terramin has considered design and management measures to control dust as described in the table below;
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Design Measures and Management Strategies
• No on-site crushing or screening.
• Majority of internal roads will be sealed.
• Landscaped earth bunds and boundary vegetation surrounding the operating area provide windbreaks.
• Water sprinkler systems and water trucks.
• Controlled moisture content of mullock and ore.
• Mullock is placed on the surface temporarily before replacement underground.
• Dust suppressant products (biodegradable binder) on the decline and surface haul roads.
• Mobile equipment exhausts.
• Vent raise location – moved to Goldwyn rather than other locations to avoid sensitive receptors (residence and native vegetation).
• Enclosed ROM silo system rather than ROM pad.
• Established vegetation wind breaks and successful revegetation strategies (ground cover) – planted through construction and established
through operation and closure.
• Vehicle separation – Road between underground and IML separate from deliveries, ROM silo system, water treatment plant.
• Sealed roads and carparks.
• Wash down vehicles.
• Enclosed loading area from ROM silo and haulage trucks.
• Water truck on-site to reduce dust.
• IML Management Plan (includes sprinkler system on IML).
• Mine air quality monitoring (occurs underground, includes re-entry procedure, diesel particulate monitoring, etc.).
• Hydromulching (includes spray seeding) of newly constructed landforms (bunding, IML, etc.).
• Dust Management and Monitoring Plan includes Trigger Action Response Plan (TARP).
• Terramin will modify operations during adverse meteorological conditions. We can reduce and/or cease operations during dry windy
conditions, this will be defined as part of the development of the site air quality management plan). Informs the Trigger
Action Response Plan.

Examples of Dust Design and Management Strategies

The site will be controlled by a Dust Management and Monitoring Plan, which will be reviewed by the Department for Energy and Mining:
Minerals, the EPA and the Department of Environment and Water .
The Air Quality Impact Analysis has provided Terramin with the tools which identified which mitigation strategies to use to ensure Terramin
remains well below the allowable air quality emissions.

Modelled Scenarios
Terramin undertook an investigation of baseline air quality between 2014 and 2018, this included the deployment of 5 Dust
Deposition Gauges, and a High Volume Dust Sampler between 2014 and 2018 and also a Beta Particulate Attentuation Monitor
(BAM unit) during 2014-15. Data has been validated using the methodology outlined in the National Environmental Protection
Council’s National Environmental Protection (Ambient Air Quality) Measure: Technical Paper No. 5 – Data Collection and Handling.
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Two scenarios have been modelled resulting for the proposed project – construction and operation. Modelled emission rates for
the construction scenario were conservative, with all dust-generating activities modelled simultaneously. No exceedances of the air
quality objectives for the Project for any of the pollutants of interest at any stage of the Project were predicted at any of the sensitive
receptors.
CONSTRUCTION
Terramin envisage surface construction to be the most significant impact period.
•
•
•
•

The highest predicted annual average TSP concentration was 30.3 µg/m3 (about 34 % of the Project Objective).
The highest predicted cumulative PM10 concentration was 48.8 µg/m3 (about 98 % of the Project Objective).
Predicted PM2.5 concentrations were relatively low, with the highest predicted cumulative 24-hour concentration less
than 50 % of the Project Objective.
The highest predicted cumulative dust deposition rate was 3.3 g/m2/month (about 83 % of the Project Objective).

OPERATION
•
•
•
•

The highest predicted annual average TSP concentration was 28.8 µg/m3 (about 32 % of the Project Objective).
The highest predicted cumulative PM 10 concentration was 35.2 µg/m3 (about 70 % of the Project Objective).
Similarly to construction, predicted PM 2.5 concentrations were relatively low, with the highest predicted cumulative
24-hour concentration less than 50 % of the Project Objective.
The highest predicted cumulative dust deposition rate was 2.8 g/m2/month (about 70 % of the Project Objective).

What is the Proposed Outcome

No nuisance impacts to local residents from dust generated by construction, mining or closure activities.

No public health impacts to local residents from dust generated by construction, mining or closure activities.
No loss of productivity on properties surrounding the mining lease from dust generated by construction, mining
or closure activities.
No permanent loss of abundance, condition or diversity of native vegetation (as defined by Native Vegetation
Act 1991) on or off the lease during construction, operation and post mine completion through;
•
•
•
•
•

clearance,
dust/contaminant deposition,
fire,
reduction in water supply, or
other damage,

unless prior approval under Native Vegetation Act 1991 and Native Vegetation Regulations 2017 is obtained.
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WCCC Issue Summary - Community Engagement Plan
What is a Community Engagement Plan (CEP)?
This Community Engagement Plan is a document that
1.
2.

clearly identifies key stakeholders within the community; and
outlines the framework for how Terramin Australia Ltd (Terramin) will engage with the stakeholders during all stages of the development,
operation and ultimate closure of the Bird in Hand Gold Project.

When entering a region to explore for minerals, Terramin undertakes to firstly understand the community in which it will be working and identifies
the community stakeholders that will be impacted by or have an interest in the Project. Consultation will continue for the life of the Project. It
occurs alongside initial mine exploration and planning stages and is continually updated during exploration, planning, mining and mine closure
phases.
Its primary aim is to:
•
•
•
•

enhance and encourage positive relations between all parties;
clearly disseminate information about the company’s plans, the Project, its associated activities and the potential impacts, both adverse
and positive, which may accrue;
details about how this information flow will be achieved; and,
manage the identification of and response to issues raised by stakeholders.

Terramin will rely on range of engagement tools and activities for communicating and consulting with the community. Terramin’s proactive
approach facilitates opportunities for the community and other stakeholders to identify and address issues of concern.

Objectives of a CEP
•
•
•
•
•

To inform stakeholders of the nature of the Project in a timely way;
To promote community confidence by ensuring open and transparent discussion;
To develop effective relationships with the community and key stakeholders;
To ensure local community knowledge, views and concerns can be identified and addressed;
To ensure regulatory requirements and expectations are met.

Who is a Stakeholder and what have Terramin done so far?
See attachment A – who is a stakeholder and Attachment B – engagement summary.

Applicable Legislation and Standards
Stakeholder consultation in relation to mining Projects in South Australia is controlled by the Mining Act 1971 (SA) and the associated Mining
Regulations 2011, regulated by the Department of Energy and Mining (formerly contained within the Department of the Premier and Cabinet).
Guidelines have been developed by the Government to assist with the regulations, and include, but are not limited to,
•
MG4 Guidelines: landowner rights and access arrangements in relation to mineral exploration and mining in South Australia
•
MG1 Guidelines for miners: mining approval processes in South Australia
•
Bespoke Project Ministerial determination: Terramin has been provided with a bespoke Ministerial Determination which has taken
into account the concerns of the community, which along with the minimum information required to be provided in a mining proposal
or management plan for a mining lease (ML) and any associated miscellaneous purposes licence (MPL) applications for metallic and
industrial minerals (excluding extractive minerals, coal and uranium), requires Terramin to present specific details on hydro-geology
and economic impact and benefits of the Project.
•
Ministerial determination 005: Minimum information required to be provided in a program for environment protection and
rehabilitation (PEPR) for a mining lease (ML) and any associated miscellaneous purposes licence (MPL) for metallic and industrial
minerals (excluding extractive minerals, coal and uranium
Additionally, the South Australian Chamber of Mines and Energy have developed a Code of Practice for Community and Stakeholder
Engagement, which outlines the foundational principles and responsibilities of the mining industry to the community in South Australia.
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Engagement Approach
Terramin has considered the approaches that could be considered to engage with stakeholders and will draw on a spectrum, which includes
opportunities to;
INFORM

Provide balanced and objective information to assist understanding of issues, alternatives, opportunities and solutions; to
those stakeholders who prefer information only.

CONSULT

Obtain stakeholder feedback on issues, alternatives, opportunities and solutions, with those stakeholders who want their
opinions heard.

INVOLVE

Engagement with stakeholders who may have a higher level of expertise or insight on an issue and want to provide feedback,
alternatives, opportunities and solutions.

COLLABORATE

A higher level of engagement, which establishes partnerships with stakeholders to develop alternatives and the identification
of preferred solutions.

EMPOWER

The highest level of community decision making, where decisions of the public are implemented. A key example of this is a
ballot. Empowerment is not an outcome of community engagement in this Project but is an integral stage of the engagement
continuum.

How Community Engagement informs the CEP and Mining Lease Proposal
Terramin recognises engagement with the community is an ongoing and continuous process and consequently the document regarded as the CEP
- Community Engagement Plan, is reviewed, revised and added to as community feedback is gleaned.
Operate as
per CEP

Review and
update CEP

Review new
information

Engage with
the
community

Report on
Engagement
and
experiences

Figure 1 - Engagement with the Community and CEP
Internally Terramin acknowledge that the community input should and does influence the preparation and lodgement of the MLA as shown in
Figure 2 - Stakeholder Consultation Inputs, below.
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Report on
Engagement
and
experiences

Review new
information

Review developing
Mining Lease
Application in light of
new questions &
concerns

Update Mining Lease
Application/Impact
Assessment with particular
information regarding
question/concern

Commence new work
to address
question/concern

Review new
information against
Mining Lease
Determination

Is this
question/concern
already covered in the
determination?

Figure 2 - Stakeholder Consultation Inputs

Engagement Tools
Engagement Activity

Description

Approach

Advertising

Advertising will promote key events and invite participation.

Inform

Articles

Articles and press releases to inform on key issues, specific events and programs

Inform

and invite feedback.
Brochures: discussion papers

Terramin communicate the progress of the Project, and advertise events via

Inform

brochures and discussion papers.
Community information sessions

This format of community events can include; Town Hall Meetings; Drop-In Days;

Inform

(inc. Open Days)

Listening Posts and Focus Groups to provide access to specialist information and

Consult

opportunities for interactive Q and A forums, which may be attended by expert

Involve

consultants.
(Woodside)

Community

A formal committee established to allow for regular discussion between Terramin

Inform

and the community about the Project. Whilst not a decision-making body, it is a

Consult

forum for the community to present and resolve issues and be regularly informed

Involve

about the Project.

Collaborate

Correspondence

Terramin regularly receive and respond to stakeholders in writing. Terramin

Inform

(inc.emails)

maintains a stakeholder database and uses emails to address specific groups of

Consultative Committee

stakeholders on issues of interest.
Focus

Groups

Focus groups and workshops facilitate conversations and range of opinions on a

Inform

(inc. technical workshops)

particular topic/issue.

Consult

Newsletters; Community Updates

Newsletters include Project updates and FAQs. Newsletters are delivered via

Involve
Inform

Australia Post and included at community locations (ie: library and shops).
One on one meetings
Public Submissions
Questionnaires/surveys
Site tours

Bird in Hand Gold Project | April 2017

Meetings held between the company and individuals from the community to

Inform

discuss aspects of the Project.

Consult

Written correspondence received from the community (usually addressed to

Inform

government) following the announcement of a Project or a release of information.

Involve

Online or paper based questionnaire-requesting feedback on a specific issue or

Inform

Project.

Consult

Community tours of the Bird in Hand Project to provide an understanding of the

Inform

size and layout of the Project.

Involve
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Engagement Activity

Description

Approach

Speaking Engagements

On invitation Terramin staff are available to present and speak about the Project

Inform

development and operations to community and business groups.

Involve

Collaborations between Terramin and the community to enable a shared goal. The

Inform

partnerships

establishment of a formal sponsorship program provides a transparent method for

Involve

Stronger Communities

community support initiatives.

Website

Online resource for communities to access information about the Project at any

Sponsorship

&

Community

Inform

time. FAQs, discussion papers, presentations and approval documentation are
published on-line.

What is the Proposed Outcome
“Terramin is committed to working with communities to maximise the benefits and minimise
the impacts resulting from our activities.”
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Attachment A
Stakeholder Groupings definition
Stakeholder Group

Description

Level
Engagement

Immediate Landowners

There are eleven (11) landowners who abut or are within the mining
lease.

High

Regional Landowners

Landowners within the region who perceive a potential tension with
mining on their reputation, market positioning, amenity and/or land
use.

High

Local Communities

Local communities/townships who are potentially impacted by the
project, particularly Woodside, Inverbrackie and Strathalybn.

High

Catchment groundwater
users

Landowners who hold the appropriate licensing and water allocation
and have an interest in the quality and quantity of groundwater.

High

Visitors to the Region

Those visiting the area for a day or short term stay at holiday
accommodation. Peak bodies who represent visitors to the region
SATC and Adelaide Hills Tourism.

Medium

Local government

Proximal local council (Adelaide Hills; Alexandrina; and Mt Barker) with
a particular focus on local roads, planning, economic development and
approvals.

High

Regulators

Agencies including DPC, EPA, DPTI, SA Water, SA Power Networks,
SafeWork SA and DENWR with direct regulatory roles.

High

Local Agencies

Stakeholders who play a role in regional development, education,
training, emergency services and law enforcement. (ie: RDA; Woodside
CFS; St John Ambulance)

High

Elected Members

Elected members (Federal seat of Mayo, State seat of Kavel)

Medium

Interest Groups

Informal groups representing members with common interest ie:
Inverbrackie Groundwater Focus Group; Inverbrackie/Mitchell Creek
Catchment Group, local Landcare groups, including New Springs and
Northern Bremer Landcare groups and Biodiversity and Conservation
groups including; the Nature Conservation Society of SA, Upper
Torrens Landcare Group

High

Small business

Tourism and other regional businesses.

High

Media

State and Industry media and local media particularly The Courier;
PowerFM; ABC 891 and 5MU.

High

Industry ; Lobby Groups

Groups with formal structure to represent potentially impacted
members ie: SACOME, AusIMM, NRM; Adelaide Hills Tourism and SA
Wine Industry Assoc.

High

Internal Stakeholders

Investors, shareholders, employees and project contractors.

High
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Attachment B
Table 1 - Stakeholder Engagement Summary
Date

Audience

Engagement Activity

Matters Discussed

20 June 2017

Mt Barker District
Council

Briefing (Facilitated by Tonkin)

Project transport logistics and route
options

6 June 2017

Adelaide Hills Council

Briefing (Facilitated by Tonkin)

Project transport logistics and route
options

5 June 2017

DPTI

Briefing (Facilitated by Tonkin)

Project transport logistics and route
options

5 June 2017

Alexandrina Council

Briefing (Facilitated by Tonkin)

Project transport logistics and route
options

5 June 2017

Community

Formation Meeting – Woodside
CCC

Meeting of all the applicants to the
WCCC, facilitated by the Interim
Chair.

28.29
2017

Community

Drop-In Days

Meet the Experts (Technical
Information) on Project

Briefing

Visual Amenity; Site Design;
Transport & Roads; formal invitation
to Drop-In -Days
Discussion on (Draft) Terms of
Reference
Invitation to lodge EOI

May

24 May 2017

DPC,
Assets
Infrastructure

&

22 May 2017

Community

Information Session -Woodside
CCC

18 May 2017

Community

Strathalbyn CCC

9 May 2017

Consult Australia

Breakfast Briefing

Terramin guest speaker – project
update (mining and community
engagement)

April 2017

5244 mail drop and
mailing list

Mail-Out; Letter

Invitation to Drop-In Day and WCCC
Information Session

28 April 2017

Tom Kenyon MP

Site Visit

Scheduled visits and project update

13 April 2017

DPC

Briefing

Update Ministerial Determination

20 Dec 2016

Adelaide Hills Wine
Growers Assoc.

Member Briefing

Project update and presentation

Dec 2016

Rebekha Sharkie MP

Site Visit

Project briefing and site visit

8 Dec 2016

Immediate
Neighbours

Technical Workshop

Blasting & Geo-Technical Workshop
and Presentation
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Date

Audience

Engagement Activity

Matters Discussed

8 Dec 2016

Industry

SA
Exploration
Conference

3 Oct 2016

Community

Display at Strathalbyn Show

Project update, listening post for
community questions.

22 Sept 2016

Community

Public Meeting

Project Update
Slides available on Terramin
website

1 Sept 2016

DPC

Presentation

Update on progress – Development
of Community Engagement Plan

2 August 2016

DPC

Briefing

Heads Department briefing and
discussion MLA lodgement process

August 2016

5244 mail drop and
mailing list

Newsletter #4 (4pages)

Exploration & mineral claim; School
– nesting box project; update
statutory process

28 July 2016

SACOME

Industry Briefing

Breakfast presentation and project
update

9 June 2016

Mark Goldsworthy

One-on-One Meeting

Local Member - Project update

March 2016

5244 mail drop and
mailing list

Newsletter #3 (4Pages)

Update groundwater monitoring;
environmental studies; grouting
method explained

17 March 2016

IGFG,
landholders
proximal to project
footprint and others
invited by IGFG

Community Information Session

Project update. Flora/fauna results.
Outlined key project issues, bore
drilling and pump test results, bore
census details, introduced concept
of GW model and how it is used for
design and management

August 2015

Woodside
Commerce
Association

Presentation

Briefing on project
purchasing policy

14 April 2015

Adelaide Hills Council

Presentation to elected members
and council management

Information
about
recent
exploration works, groundwater
investigations,
environmental
baseline works, annual budgets and
community economic benefits

17 March 2015

DPC

Briefing

Groundwater – project update

March 2015

IGFG; landholders;
Woodside business

Newsletter #2 (4pages)

Water modelling;
impact and update

3 Nov 2014

Ian Hunter MP, Kevin
McGuiness

One-on-One Meeting

Project update

&

Mining

(Woodside)
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Date

Audience

Engagement Activity

Matters Discussed

24 Oct 2014

DPC, DEWNR

Briefing

Project update; presentation

7 Oct 2014

IGFG,
landholders
proximal to project
footprint and others
invited by IGFG

Community Information Session

Update on “pump test” (draft)
results

August 2014

Business Owners

Woodside Commerce Association

Project briefing

1 July 2014

IGFG and landholders
proximal to project
footprint

Community Information Session
(Woodside)

Project
outline
(conceptual);
matters re: groundwater; “pump
testing” and flora/fauna survey.

June 2014

IGFG
proximal
landholders;
Woodside business

Newsletter #1(4pages)

Project outline; no processing
Woodside; economic benefits to
local business; planned works.

8 May 2014

DPC, DEWNR

One-on-One Meeting

Meeting with Govt hydro-geologists
to
discuss
Hydrogeology
requirements

1 April 2014

Inverbrackie
Groundwater Focus
Group (IGFG)

Workshop; focus group

Introduction to company and
proposed project. Informed of
proposed bore drilling program to
commence in July to understand
groundwater.

1 April 2014

DPC, EPA, DEWNR

One-on-One Meeting

Project update

March 2014

Adelaide Hills Council

Presentation to elected members
and council management

General Manager (GM) introduced
company to council staff and
elected members and briefly
updated them on proposed project.
Focus on approvals required,
operating compliance limits and
potential haulage routes

March 2014

IGFG proximal
landholders;
Woodside business

Fast Fact Sheet (2pages)

Project outline and approach to
planned
groundwater
investigations.

November
2013

Woodside
Commerce
Association

Workshop; focus group

Project
introduction,
outline,
approvals required, economic
benefits, local spend policy, etc.

(Charleston)

Brief update on flora/fauna (draft)
results.

Woodside

Woodside business owners group
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Woodside Community Consultative Committee Issues Report- Economics
Issue
The Ministerial Determination for a Mining Lease Application for the Bird in Hand Gold Project (Project) outlines the
required understanding of potential economic benefits and impacts relating to the proposed Project.
Potential benefits for the local, regional and state economy must be described such as:
• revenue to be generated at the mine gate
• the breakdown of capital and operating expenditures (spending in goods and services in local community,
state and external to state)
• wages and other employee benefits
• potential for value adding of a mined commodity
• flow-on economic effects
• economic benefits derived from local employment
• potential to bring forward development of other mines in the area by utilising this mine’s infrastructure
• approximate royalty payments and other direct state government taxes profile
• any other potential economic benefits and opportunities proposed during the development of the project,
operation of the proposed mine and post mine completion.

What Has Been Done
The Ministerial Determination requires that:
•

the description of specific elements of the environment (the environment including permissible land use, that
may reasonably be expected to be impacted by the proposed mining operation during construction,
operation, and indefinitely post mine completion. Existing or permissible land use includes commercial and
community business activities.

•

For impact events where the environmental receptor is a permissible land use, the potential for both
economic benefits and negative impacts arising from the Project on the identified permissible land use must
be quantified.

•

The assessment of economic impacts on permissible land use must be developed by a person who is suitably

qualified and experienced in economic impact assessment, and must be peer reviewed by a suitably qualified
(experienced in economic impact assessment) independent expert.
•

The scope of the review, the report arising from the review, and a report of any actions undertaken as a
consequence of the findings of that review will be included as an appendix to the mining proposal.

Terramin commissioned Economic Research Consultants Economist, Barry Burgan to complete an economic benefit
and impact study on the Project to meet the requirements of the Ministerial Determination.
Barry is Professor of Management and BBT MBA Program Director at Bond University. His research expertise is in the
area of financial, economic and social assessments - with a particular interest in infrastructure valuation and financing
issues. He has broad level experience in public policy valuation (with emphasis on methodologies with respect to
project evaluation and cost benefit analysis, distribution of centrally collected taxation revenues, housing economics),
the application of microeconomic theory at a managerial level; (particularly in areas of public decision making and
pricing) and in applied econometrics (with much of his work in this area dealing with the analysis of regional
economies - including regional economic modelling) - https://au.linkedin.com/in/barry-burgan-0151347
Bird in Hand Gold Project | October 2017
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This study is currently being peer reviewed by the South Australian Centre for Economic Studies, at the University of
Adelaide.
The economic benefit and impact study contains ASX market sensitive information regarding project economics,
which have not been publically released as yet. In accordance with the ASX listing rules, t Terramin is unable to release
the study and associated peer review until certain ASX announcements have been made. Terramin expects that to be
able to make these announcements in the next 4 weeks.
In addition, an independent agribusiness consultant undertook a review of the Project, including proposed design
measures. This report considered proposed management strategies to provide Terramin with a further
understanding of the risks regarding agricultural productivity, as well as agribusiness in general. This agricultural
impact assessment will be released with the economic benefit and impact study.

How Have The Community Been Consulted
Meetings have been held with various neighbours since 2015.
In addition to
1. Economic Development Focus Group (2/8/17)
2. Meeting with Bird in Hand Winery (D4G) (25/9/17)
3. Local Business Focus Group (23/8/17)

What Have We Heard
The issues that have been raised with Terramin include:
•
•
•
•
•
•
•

a concern from some neighbouring properties regarding the risks to agricultural productivity from the
proposed project.
Near businesses have raise concerns relate to a potential significant impact on availability and quality of water
that could cause their business to fail.
Noise, vibration and visual amenity from the project could have an adverse impact on commercial activities on
adjoining properties – such as events and cellar door.
Increased traffic could negatively impact tourism
Some local business are looking for economic opportunities
Clean and Green Image
Landscape impacts

How Community Perspectives Have Influenced Planning
Management plans, design and the proposed outcome for each issue have taken these concerns into account.

What is the Proposed Outcome
No negative economic impact on adjoining business due to the development and operation of the project.
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Woodside Community Consultative Committee Issue Summary - Fire Prevention and
Emergency Response
The principal employer and manager of the mine are required to prepare an emergency response plan for dealing with
emergencies at the mining operation, including firefighting and the deployment and use of mines rescue teams.

Applicable Legislation and Standards
Work Health and Safety Regulations 2012 (SA)
43—Duty to prepare, maintain and implement emergency plan
A person conducting a business or undertaking at a workplace must ensure that an emergency plan is prepared for the workplace,
that provides for the following:
(a) emergency procedures, including—
(i) an effective response to an emergency; and
(ii) evacuation procedures; and
(iii) notifying emergency service organisations at the earliest opportunity; and
(iv) medical treatment and assistance; and
(v) effective communication between the person authorised by the person conducting the business or
undertaking to coordinate the emergency response and all persons at the workplace;
(b) testing of the emergency procedures, including the frequency of testing;
(c) information, training and instruction to relevant workers in relation to implementing the emergency procedures.
Mining Regulations 2011 (SA)
89—Requirement to provide information to assess or verify capabilities
(f) information about the extent to which the person has established a comprehensive and effective emergency response
plan;

Emergency Response Plan (ERP)
An Emergency Response Plan for the site would be developed through the Program for Environmental Protection and
Rehabilitation stage of the Project and would include:
•
•
•
•
•
•
•
•
•

details of operation
details of operating company and responsible persons
the type of operation
assignment of emergency response duties
the number of workers, and range of training and competencies
geography of the surrounding area, remoteness, and available equipment.
identify the hazards that might cause an emergency
assess the risk of an emergency
include means for dealing with such emergencies.

Hazards which are typically included in an Emergency Response Plan include fire, hazardous chemical response, vehicle extraction,
search and rescue, and first aid. For mining operations, this includes being prepared for any emergency underground.
The Emergency Response Plan would be approved by SafeWork SA and the Department of Premier and Cabinet (Minerals) and
reviewed annually as part of the mine operations.

Bushfire Prevention - Current
The Adelaide Hills is contained within the Mount Lofty Ranges Fire Ban District. This is Area 1 as defined by the South Australian
Country Fire Service. Region 1 covers an area of 10 000 square kilometres of the Adelaide Hills, Fleurieu Peninsula and Kangaroo
Island. Terramin take bushfire prevention very seriously. We use a combination of the following practices to reduce the risk of
bushfire on our property:
• Rotational cattle grazing between paddocks, to reduce pasture fuel load
• Weekly inspections of electric fences when in use
• Graze all areas which are not being revegetated
• Slash all other areas cattle not accessing
• Gradual replacement of introduced pasture grasses with native C3 and C4 grasses in revegetated and riparian areas
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•
•
•
•
•

Slash all boundaries
Spray all fencelines
Run irrigation systems during hot periods to increase soil moisture through revegetation areas
Water truck full on standby
Fire extinguishers in all vehicles

What Have We Heard
Please see Q and A set B – which includes questions asked regarding fires as part of the “Environment” topic.

How Community Perspectives have influenced Planning
Terramin have heard from community members that managing bushfire risk is very important for the region. Large fires have
occurred in the Adelaide Hills in recent decades, which have caused considerable damage to homes, businesses, stock and crops
and is life threatening. Questions have also been raised about whether the tree planting on site would contribute to fire hazards.

Fire Prevention Design and Management Control Measures (Operations)
Management strategies are imperative in preventing fire risk, however, design measures are in place for rapid response in the
unlikely event of fire.
Terramin’s revegetation planning is a balance between listed bird species management for the long term, maintaining ground cover
to prevent soil erosion and turbid creek water and reducing introduced pasture fire loads.
Design Measures and Management Strategies
Emergency Response Plan
Training of personnel for emergency situations including bushfire
Equipment maintenance schedule to reduce fire risk associated with equipment
Fire suppression equipment located within all LVs and HVs and at points onsite
Fire hydrants and tanks located onsite
Hot Work Permits to reduce bushfire risk
Dig/land disturbance permits to be signed off by Environment Superintendent
Fuel reduction strategies included in the Biodiversity Management Plan (Spraying, slashing, native C3/C4 grasses)
Site based water truck for rapid response
Run irrigation systems during hot periods to increase soil moisture through revegetation areas – reducing the risk of revegetation increasing
the fire hazard
Fire access tracks through revegetation areas

What is the Proposed Outcome

No public injuries or deaths as a result of fires originating in the proposed mining lease that could have been
reasonably prevented.
No unplanned fires on site and ensure control measures are in place to manage potential offsite impacts.

No permanent loss of abundance, condition or diversity of native vegetation (as defined by Native Vegetation
Act 1991) on or off the lease during construction, operation and post mine completion through;
•
•
•
•
•

clearance,
dust/contaminant deposition,
fire,
reduction in water supply, or
other damage,

unless prior approval under Native Vegetation Act 1991 and Native Vegetation Regulations 2017 is obtained.
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Woodside Community Consultative Committee Issue Summary - Traffic
Context
Text

Baseline Data Collection
Text
Existing Traffic Volumes on Pfeiffer Road
24 Hours
Cars
Heavy vehicles
AM Peak (hour)
PM Peak (hour)

April 2014

November 2014

February 2015

1036
867
170
86
92

953
762
190
72
90

955
857
99
68
79

Explanation of Traffic Terms
Term – Explanation

Applicable Legislation and Standards
•

Standards

What Has Been Done
Reports and research undertaken by Terramin and available on the website includes;
•

Bird-in-Hand Gold Mine Transport Assessment, Tonkin Consulting (August 2017)

Available at: http://www.terramin.com.au/community/bird-hand-community/reports/.
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944
879
64
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Community Consultation
•
•
•
•
•
•

Stakeholder meetings with neighbours from 2014-2017
Focus Group (August 2017)
WCCC – Project update presentation (October 2017)
WCCC presentation – 21st February 2018
WCCC outcome workshop – 6th June 2018
Community Drop in Days
o 28th/29th May 2017 – poster number (9)
o 25th September 2017 – poster number (14)

What Have We Heard
Text

How Community Perspectives have influenced Planning
Text

Traffic Design and Management Control Measures
Terramin has considered design and management measures to control dust as described in the table below;
Design Measures and Management Strategies
Location of site access chosen which has suitable sightlines (DPTI standard)
Upgrade site access through construction
Modify timing of deliveries which have the potential to cause traffic delays (construction)
Upgrade of Pfeiffer/Nairne Road intersection in partnership with DPTI and AH Council
Sealed roads onsite (excluding fire access and between underground and IML)
Maintenance of internal roads
Underground haul road not connected to ore bin road (Site design)
Wheel wash and wash-down area
Defined crossing point for pedestrians marked on access driveway
Truck warning signage to be provided along Pfeiffer Road
Video cameras in trucks
Loads covered on haulage trucks between BIH and AZM
Modify timing of deliveries which have the potential to cause traffic delays (construction) – avoid peak traffic periods
Maintenance of internal roads
Daily check on dragout (part of security round check)
Driver training and awareness as part of induction
Haulage trucks limited to 60km/hour on Pfeiffer Road
Trucking schedule to avoid school drop off/pick up hours (6am – 9am and 3 – 4.30pm)
Trucking schedule (ore haulage to APF) not to operate between 10pm and 6am
Trucking schedules to avoid public events
Truck warning signage to be installed along Pfeiffer Road
Video cameras in trucks
Driver alcohol limit to be controlled and enforced in accordance with South Australian legislation (onsite alcohol testing)
Implementation of incident reporting system for the management of and implementation of traffic improvement measures
Selection of fit for purpose, well maintained vehicles
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Proposal and Haulage Route
A new vehicle entry is proposed on Pfeiffer Road approximately half way
between the Bird-In-Hand Winery and Petaluma Winery entries. The
location has been selected to provide clear sight lines for driver safety.
Terramin have designed the access to accommodate large vehicles
safety, in accordance with the Department of Planning, Transport and
Infrastructure requirements.
Volumes of vehicle movements are included below:
Type of vehicle
Ore trucks (between BIH and
Angas Processing Facility)
Other trucks (e.g. supply trucks)
Daytime Company light vehicles
Night time Company light vehicles
Visitors to site

Number of movements per day
24 trips (12 loads)
4 trips (2 deliveries)
52 employees onsite (During the
day, Monday – Friday)
15 employees onsite
6 trips (3 visitors)

Three potential routes were assessed for existing conditions, safety and
suitability by independent traffic experts. The proposed route for ore
transport between the Bird-in-Hand Gold Project Site and the Angas
Processing Facility is via Nairne Road, the South Eastern Freeway and
Callington Road.

What is the Proposed Outcome

No unauthorised damage to public infrastructure as a result of mining operations.

No traffic accidents occur involving the public and mine traffic that could have been reasonably prevented
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Woodside Community Consultative Committee Issue Summary - Fauna and Pests
Context
The proposed area of disturbance within the project area is predominantly cleared agricultural land, used for beef cattle and dairy grazing over
the preceding decades. Broad-scale clearance has removed the vast majority of native vegetation within the proposed ML. There remains an
isolated parcel of remnant native vegetation are predominantly surrounded by agricultural land, which contains a 13.8 Ha protected with a
Native Vegetation Heritage Agreement (NVHA), authorised in 2016.
g

Baseline Data Collection

In 2014 COOE Pty Ltd (COOE) was engaged by Terramin to
undertake desktop and field studies of the Project site and
surrounds to identify the nature and condition of the
existing environment, including vegetation associations
and habitat, and to develop a list of flora and fauna species
that may occur in the area, based on existing records.
A search of a wider area utilising the Biological Databases
of South Australia (‘BDBSA’) was also undertaken to collate
flora and fauna records from within the Project site and
surrounds. BDBSA records were provided by the South
Australian Department for Environment and Water (DEW).
These records were utilised to indicate the likelihood of
occurrence of species listed under the EPBC Act and the
National Parks and Wildlife Act 1972 (SA) on the Project
site.
The field study utilised pitfall traps, elliott and cage traps, spotlighting and active searching at selected sites to determine presence of fauna
species. Opportunistic sightings of fauna not detected or captured by the abovementioned methods were also recorded if animals were seen
whilst transiting between sites. Bats were surveyed using bat detectors (Anabat), harp nets and mist nets at selected sites. Passive bird surveys
were conducted throughout the entire proposed ML.
AC Environmental was engaged by Terramin to undertake stygofauna investigation and field work, obtaining samples from representative
groundwater bores within the BIH locality, to confirm the presence or absence of stygofauna in the region. Examination of the stygofauna
samples indicated no stygofauna were present in any of the samples.

Applicable Legislation and Standards
Environment Protection Act 1993 (SA)
Environment Protection and Biodiversity Conservation Act 1999 (Cth)

Native Vegetation Act 1991 (SA)
Natural Resource Management Act 2004 (SA)

Locally, the Adelaide the Mount Lofty Range Natural Resources Management Plan is a key planning framework, as well as the Biodiversity Plan
for the South Australian Murray-Darling Basin (DENR 2001); No Species Loss: A Nature Conservation Strategy for South Australia 2007-2017 (DEH
2007); Regional Recovery Plan for Threatened Species and Ecological Communities of Adelaide and the Mount Lofty Ranges, South Australia
(Wilson and Bignall 2009); Strategic Infrastructure Plan for South Australia (DTEI 2005); and Threatened species strategy 2015, Dept of the
Environment and Energy, Australian Government.

All reports available at: http://www.terramin.com.au/community/bird-hand-community/reports/.
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Community Consultation
•
•
•
•

Stakeholder meetings with neighbours from 2014-2017
Focus Group (August 2017)
WCCC – Project update presentation (October 2017)
WCCC presentation – 21st February 2018

•
•

WCCC outcome workshop – 6th June 2018
Community Drop in Days
o 28th/29th May 2017 – poster
o 25th September 2017 – poster
o Posters hosted on website

What Have We Heard
We have heard from some community members that woodland birds are of conservation significance. Other community members feel that
increase in some birdlife has the potential to impact the viticulture industry.
All members of the community interested in the topic have been clear that there should be no increase in pest species, including foxes, rabbits
and hares.

How Community Perspectives have influenced Planning

Terramin have designed a site which includes no clearance of native vegetation, as well as revegetation buffer zones around all remnant vegetation
and riparian zones, to avoid edge impacts on remnant native vegetation, which in turn could impact native fauna species. In addition, a significant
revegetation program been undertaken to date, which will continue to be added to through construction will increase the habitat available for
woodland birds – the variety which eat native grass seed or insects and of which many are currently endangered, rare or threatened including
Diamond Firetails, Striated Pardalotes and Crested Shriketits. A weed and pest managmenet plan and a biodiversity management plan will be
added to the Program for Environmental Protection and Rehabilitation.
Terramin are committed to design and management strategies which reduce fire risk, as any fire which spreads to the remnant native vegetation
could have significant impact upon small woodland bird populations. Other design and management strategies are focused upon the post-closure
site land use – to add to the Native Vegetation Heritage Agreement area to ensure revegetation remains in perpetuity.

Design and Management Control Measures
Terramin has considered design measures and management strategies to manage fauna and pests as described in the table below;

Design Measures
Site design includes buffer zones of endemic native vegetation of 30m around remnant vegetation and riparian zones
No clearance of native vegetation including significant trees
Limited clearance of agroforestry trees
Fire access tracks and fire breaks incorporated into site design
Topsoil to be used on landscape and amenity bunding prior to revegetation and on rehabilitated landforms through the closure earthworks
phase
Topsoil stockpile height designed to limit compaction (3m)
Bunding and storage of hazardous chemicals as per AS standards
Endemic vegetation chosen which will grow in local soil types
Irrigation system on landscape bunding to establish vegetation if required
Revegetation hare fenced to guard against grazing pressure
Operational areas and water storage dam will be fenced off, restricting access of ground-dwelling fauna

Management Strategies
Landscape Function Analysis allows active adaptive management of vegetation
Bushland Condition Monitoring on control sites to track vegetation health
Biodiversity Management Plan (includes orchid propagation option)
Native Vegetation Heritage application for remnant vegetation implemented post-closure
Fire
Equipment maintenance schedule to reduce fire risk associated with equipment
Fire suppression equipment located within all LVs and HVs and at points onsite
Fire hydrants and tanks located onsite
Dig/land disturbance permits to be signed off by Environment Superintendent
Hot Work Permits to reduce bushfire risk
Fuel reduction strategies included in the Biodiversity Management Plan
Site based water truck for rapid response
Training of personnel for emergency situations including bushfire
Emergency Response Plan
Soil
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Spray seeding of landscape and amenity bunds with native grass to reduce dust and erosion
Implementation of Soil Contamination Management Plan
Erosion control strategies (erosion logs and silt fencing through construction, establishment of WSUD swales through natural drainage lines)
Topsoil management plan to control topsoil placement and avoid compaction through operations.
Seeding of stockpiles to reduce erosion and dust potential
Waste management plans including spill response plans, clean up kits, etc.
Air quality (noise and dust)
Air Quality (dust) and Noise Management Plans and Trigger, Action and Response Plans (TARP)
Weeds, pests and plant pathogens
Weed and Pest Management Plan – prevent spread and/or increase of weeds and pests within the operational area of the ML (Goldwyn)
Phytophthora and Phylloxera Management Plan (in line with VineHealth Australia)
Waste
Implementation of Waste Management Plan (reduce instances of waste attracting pests)
Traffic
Onsite speed limit included in Traffic Management Plan
Construction works
Ramps in excavations to allow fauna to escape and inspection of trenches by environmental staff
Temporary fencing around construction works
Non-remnant vegetation will be checked for the presence of fauna immediately prior to clearing

What is the Proposed Outcome

No introduction of new species of declared weeds or pests (including feral animals), nor sustained increase in
abundance of existing declared weed or pest species on the mining lease caused by mining activities

No native fauna injuries or deaths caused by mining activities that could reasonably have been prevented, due
to construction, operation and closure activities
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Woodside Community Consultative Committee Issue Summary - Geohazards
Potential geohazards include major seismic events and structural instability (i.e. slips, faults and karst features).

Baseline Data Collection
Fourteen monitoring stations were established around the BIH Project area in August 2016 to monitor the geotechnical
stability of the area. Five are located along Pfeiffer Rd on the North side of the Terramin property in Woodside. Nine more
are situated on Bird in Hand Rd to the west of Reefton Rd. Two permanent surveys marks (PSM) are included in the
monitoring along Bird In Hand Rd. Locations of all stations can be seen below:

Applicable Legislation and Standards
The primary controlling legislation regarding mining and geohazards (specifically geotechnical stability and subsidence) is the
Mining Act 1971 (SA). Other applicable legislation regarding geochemisty and geohazards includes:
•
Mines and Works Inspection Act 1920 (SA)
•
Mines and Works Inspection Regulations 2013 (SA)
•
Work Health and Safety Regulations 2012 (SA) – Chapter 10 – outlines requirements for Principal mining
hazard management plans

What Has Been Done
Geotechnical mining consultants Mining One undertook a geotechnical assessment during 2016. The geotechnical
assessment was based primarily on drillhole data and mining plans. This included a 3D geotechnical model, based on test
pits, drillhole data, sampling, rock strength analysis, and laboratory data. Examples of data inputs into the 3D model are
show below in Figure 1 and Figure 2.
The geotechnical assessment found that the clay material thickness at the surface varies significantly across the site.
Identifying differing geological structures is important for mine planning, for both location and designing appropriate ground
support. Major geological structures will have a very important influence on stability of underground openings. Systematic
grouting will control water inflows and this will also improve the rockmass in terms of rock quality with the grout filling
structures.
Surface stability impacts due to underground workings and vibrations were assessed and both found to be unlikely. The
mining method utilising backfill in the excavated voids has a large positive influence on maintaining surface stability as there
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are no large underground voids either during or following mining. The shallow depth of the mine, low induced stress change,
small mining area, small blast sizes and blocky rockmass will mean the sudden release of energy due to mining is unlikely.

Figure 1 Plan view of pit locations relative to underground mine design (portal and upper decline)

Figure 2 East west view showing drill holes and mine design

Community Consultation
•
•
•
•

Stakeholder meetings with neighbours from 2014-2018
Community Technical Workshop – Geohazards and Blasting – 8th December 2016
Community Focus Group Meeting – Blasting and Vibration – 30th August 2017
Community Drop in Days
o 28th/29th May 2017 poster number (3, 4 and 9)
o 25th September 2017 – poster number (9, 10, 11 and 13)
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What Have We Heard
Please see Q and A set B “Health and safety” – which includes questions asked regarding geohazards and seismicity as part of
the “Health and safety” topic.

How Community Perspectives have influenced Planning
Neighbours and community members have shared with Terramin issues regarding the avoidance of any risk of damage to
infrastructure, such as houses, Bird in Hand Road, SA Water pipework infrastructure and built environments caused by
subsidence, mining induced vibration or naturally occurring earthquakes interacting with mining voids to exacerbate
impacts. To this end the 3D modelling, mining design and detailed geotechnical studies and subsequent engineering have
resulted in a project design that avoids subsidence impacts.

Geotechnical Stability Design and Management Control Measures
Design Measures
Probe Drilling Procedure;
Ground Support Management Plan (including site ground support standards; QAQC standards, independent review
criteria; excavation standards);
Groundwater Management Plan;
Backfill Management Plan (including site backfill standards – type, placement, curing periods; QAQC standards;
independent review criteria);
Subsidence Management Plan (including monitoring location selection, frequency of surveys, independent review
criteria);
Mine design standards (including proximities/standoffs to geological/geotechnical structures, crown pillar parameters);
Mining method selection and sequencing (ensures voids are backfilled prior to next lift commencing);
Geological and geotechnical mapping/logging and sampling programs of faces, drillholes and shafts;
Geological sampling;
Geotechnical logging of drill core taken during exploration;
Mapping of headings to include geotechnical properties;
Designing ground support according to ground conditions;
Mine design matches ore body properties;
Regular geotechnical inspections and audits (to monitor behaviour of ground as well as checking the installation of support
matches plans);
QAQC of ground support installations – i.e. regular pull testing of installed ground support (checks that support is selected
and installed correctly to give designed strength);
QAQC of shotcrete applied;
QAQC of backfill mixes used;
Using trained, skilled operators for ground support and backfill applications;
Monitoring for subsidence and seismicity.

What is the Proposed Outcome

Ensure that no damage occurs to third party infrastructure and no injuries/ deaths result from
collapse of the underground workings
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Woodside Community Consultative Committee Issue Summary – Groundwater
The Project area is located within a Prescribed Water Resources Area – the Western Mount Lofty Ranges, and is controlled by the
Natural Resources Management Act 2004 and the Water Allocation Plan (WAP) for the region. Groundwater in the area is a valuable
commodity to many residences and critical to the viability of numerous businesses. The Inverbrackie groundwater system is defined
as a fractured rock aquifer (FRA) consisting of numerous faults and rock types. Understanding the hydrology associated with the
Project was the primary step to being able to protect the groundwater in line with the WAP. The groundwater assessment:
•

•

•

•
•
•

Presents the first comprehensive hydraulic testing undertaken in the Inverbrackie sub catchment, involving eight pumping wells and
34 monitoring wells to characterise the aquifer properties (quality, rock permeability etc.), geometry, interconnectivity and boundary
conditions.
Involved over three years (2014-2017) of groundwater monitoring from 12 site wells and a further 30 private regional wells, to
benchmark the condition of the FRA system and to provide regional data required to support the development and calibration of a
regional groundwater model.
The model underwent three calibration processes, comprising a pre-mining steady-state calibration process, an existing transient
calibration process (based on the pumping tests) and a regional transient calibration process (based on seasonal abstraction for
irrigation and the regional groundwater level response). A subsequent model validation phase included comparison with catchment
modelling-based estimates of base-flow to Inverbrackie Creek, as well a scenario simulation for comparison with historical anecdotal
observations of drawdown during original mining operations.
Involved the monitoring of the Inverbrackie Creek and other surface water features (dams and springs).
Identified and documented the status, condition and use of over 58 private wells across 35 properties to identify the existing
groundwater users and to obtain regional groundwater data (pumping and groundwater levels).
Developed an additional iterative numerical groundwater flow model, incorporating the main hydrogeological processes and structural
features, in order to predict groundwater related impacts of the proposed mining operation and to assess different water
management options.

Applicable Legislation and Standards
•
Environment Protection Act 1993
o
Environment Protection (Water
Quality) Policy 2015
•
Natural Resources Management
Act 2004 – s 128
•
Australian Groundwater Modelling
Guidelines 2012

Figure 1 | Groundwater quality monitoring network showing, site investigation
wells (IB and BH series) and private wells (shown by unit number)

Modelled Scenarios
Firstly, Terramin undertook modelling to understand what the impact would be if no management strategies were applied. From
there, Terramin applied the risk management framework, which is based upon credible worst case scenarios. Modelling was
undertaken for various mine designs and a range of water management systems. After studying similar operations and receiving
advice from water management experts specifically on meeting the objectives of the WAP within the Bird-in-Hand geological
context, Terramin expects the groundwater inflows to be managed within 10% of uncontrolled inflows (90% effective). Primary
management techniques include the mine design avoiding the main water bearing zones, the application of pre-excavation grout
and managed aquifer recharge (MAR).
In order to provide confidence in the water management system and provide for unanticipated water bearing situations, Terramin
have designed the water management systems to provide for emergency groundwater inflows. This allows for adequate
infrastructure to be in place if higher inflows are encountered. In addition to the system capacity, secondary water management
systems are proposed and include, post excavation grouting and surface treatments to arrest inflows. All management techniques
are conventional, well established and suitable to protect the quality of groundwater.

What Has Been Done
•
•
•

Groundwater Assessment for the Bird in Hand Gold Project (AGT, 2017)
Peer Review of the Groundwater Assessment and groundwater model (IGS, 2017)
Peer review of Groundwater Assessment (CDM Smith, 2017)

Community Consultation
•
•
•
•

•

•
•

Inverbrackie Groundwater Focus Group Meetings (4 meetings between 2014 and 2016)
Stakeholder meetings with neighbours from 2014-2017
Groundwater Users Perceptions Survey – July 2014
Community Presentations:
o Inverbrackie Groundwater Focus Group (1st April 2014)
o Inverbrackie Groundwater Focus Group (1st July 2014)
o Inverbrackie Groundwater Focus Group (7th October 2014)
o Inverbrackie Groundwater Focus Group (17th March 2016)
o Inverbrackie Groundwater Focus Group and broader public (22nd September 2016)
Community Drop in Days
o 28th/29th May 2017 poster number (10&11)
o 25th September 2017 – poster number (16&17)
Groundwater Workshop – Inverbrackie Creek Catchment Groundwater Users
o 20th October 2016
Groundwater Technical Workshop – WCCC and broader public
o 3rd July 2017

What Have We Heard
Please see Question and Answer – which includes groundwater as part of the “Water Management” topic (Set A), and “Mine
& Operation” (qs 34, 35, 36 Set B)

How Community Perspectives have influenced Planning
Landholders and broader community have been very clear that groundwater is at the forefront of their concern, to the extent that
Terramin’s groundwater investigations took precedence over any other aspect of the Project. Resultantly, Terramin have developed
design and management strategies which protect supply and quality of water by our activities to both existing users and water
dependant ecosystems.

Design and Management Measures
Terramin has developed design measures to limit groundwater impact as described in the table below;
Design Measures
Geology modelling, geotechnical modelling, hydrogeology modelling and testing
Mapping and database of all drill holes
Increase depth of decline earlier in order to avoid weathered zone
Mine design – avoidance of major water bearing zones where possible
Probe drilling
Pre-excavation grouting
Post-excavation grouting
Water proofing surface treatments
Managed Aquifer Recharge
Water treatment design
Hanging wall fracture depressurisation
Geology modelling, geotechnical modelling, hydrogeology modelling and testing
Probe drilling and grouting procedure
Managed Aquifer Recharge Management Plan
Groundwater Management Plan
Ongoing monitoring of groundwater network including quality and water levels

What is the Proposed Outcome

“No adverse impact to the supply or quality of water by the mining operations to existing users
and water dependant ecosystems”
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Woodside Community Consultative Committee Issue Summary - Heritage
Context
Today, the landscape of the proposed ML boundary is largely rural. In the past it would have been part of an Aboriginal clan estate for the
Peramangk people of the eastern Mount Lofty Ranges, although no records could be found indicating whether they had significant sites in the
vicinity. The model of Aboriginal use suggests seasonal use of the land, with the main regional camping places being at major waterholes along
the Onkaparinga River, such as Bukartilla at Hahndorf.
Since the arrival of the first British colonists to South Australia in 1836, and the subsequent mining which took place in South Australia, the
Mount Lofty Ranges have produced a wide range of commodities, such as building stone, clay and slate for the rapidly growing city on the
nearby Adelaide Plains. Among the metals that were mined are copper, silver, lead, zinc, gold and pyrite. Wheal Gawler, which opened in 1841
at Glen Osmond, was Australia’s first metalliferous mine and heralded a mining boom that led to the discovery of many further deposits, such as
the important copper deposits at Kapunda in 1842 and Burra in 1845 (Dutton, 1846). This mining boom, much of it later centred in the Mount
Lofty Ranges to the east of Adelaide, saved the economy of the struggling new Colony of South Australia. The majority of places exhibiting nonAboriginal heritage significance are related to the historic mines and remnants of their supporting infrastructure.

Figure 1 | Bird-in-Hand Mine in 1884, with a view looking west towards the
winding house and the tramway to the 20 head stamp battery

Baseline Data Collection

An expert consultant anthropologist, Dr Phillip Clarke undertook the heritage assessment work in 2016. The assessment included an extensive
literature search and site visit.
The battery and chimney stack associated with the Lone Hand Mine are the most prominent historic markers in the landscape, and together
these are already protected as a registered Heritage Place (12863). The area of Reefton Heights in the centre of the proposed ML would have
once been covered in temporary houses for the mine workers, although it is now chiefly clothed by native vegetation regrowth. This woodland
does contain some ruins in the form of building foundations and shaft openings, surrounded by scattered loose material, such as metal and
glass.
Additionally, a cultural heritage risk assessment was undertaken by EBS Heritage in order to provide specific recommendations regarding project
activities based on the risk profile. EBS reviewed desktop information and reviewed geotechnical investigations of the existing soil profiles, which
is useful in understanding the extent of modern disturbance and/or the potential for soils to retain undisturbed cultural heritage.

Explanation of Traffic Terms

“Aboriginal Site” means an area of land;
a)
b)

That is of significance according to Aboriginal Tradition;
That is of significance according to Aboriginal archaeology, anthropology or history

Applicable Legislation and Standards
•
•

Aboriginal Heritage Act 1988 (SA);
Aboriginal and Torres Strait Islander Heritage Protection
Act 1984 (Cth);
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What Has Been Done

Reports and research undertaken by Terramin and available on the website include;
•
•

Heritage Assessment for a Mining Lease Application, May 2016
Bird in Hand Cultural Heritage Assessment, July 2016

Available at: http://www.terramin.com.au/community/bird-hand-community/reports/.

Community Consultation
•
•
•
•

Stakeholder meetings with neighbours from 2014-2017
Focus Group (August 2017)
WCCC – Project update presentation (October 2017)
WCCC presentation – 21st February 2018

•
•

WCCC outcome workshop – 6th June 2018
Community Drop in Days
o 28th/29th May 2017 – poster
o 25th September 2017 – poster

What Have We Heard

Some community members felt that the approval of the mine could threaten the areas perceived attributes, including its ‘clean and green’
reputation pending application for World Heritage listing, aesthetic and general lifestyle. Other community members feel that Impacts to
indigenous and non-indigenous heritage as a result of Terramin's activities (e.g. removal of barn, impact to chimney, significant trees being
removed/damaged/dying (natural or human induced)) could cause increased stress in local community.

How Community Perspectives have influenced Planning
Terramin respect the importance of understanding and protecting the history and experience of the Adelaide Hills,have incorporated design
aspects to integrate the project within the existing landscape. The current proposal for World Heritage listing is related to the rural landscapes
associated with the mixed use history of the area since colonisation. This does not preclude mining, which has played a large part in the region’s
history. Terramin have designed a site which incorporates buffer zones around significant trees, as well as significant buffer zones around
existing heritage items, such as the Lone Hand Chimney.

Design and Management Control Measures

Terramin has considered design and management measures to control reduce risk to any heritage features as described in the table below;

Design Measures and Management Strategies
Buffer zones through construction, operation and closure earthworks of Lone Hand Chimney and Battery area and Ridge Chimney – 25m
Buffer zones around identified heritage/significant paddock trees
Staff and contractor inductions include heritage concerns – ability to recognise cultural heritage.
Implementation of site discovery procedure
Dig/land disturbance permits to be signed off by Environment Superintendent
The operational area of Bird in Hand contains no known sites of sacred sites or sites of Indigenous heritage value. There are operational systems
put in place with all dig permits to protect any artefacts that may be found during excavations, but artefacts are unlikely to occur. The Goldwyn
property has one state heritage listed site, the Lone hand chimney and this will be protected by have a development exclusion zone placed
around it.

What is the Proposed Outcome

No disturbance to Aboriginal heritage sites, objects or remains, unless prior approval is obtained from the
relevant minister, pursuant to the Aboriginal Heritage Act.
No disturbance to non-Aboriginal heritage sites or objects, unless prior approval is obtained from the relevant
minister, pursuant to the Heritage Places Act.
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Woodside Community Consultative Committee Issue Summary - Land Tenure
Context
Consistent with the South Australian government's regulatory framework, the Department for Energy and Mining (DEM) has in
place policies and programs which support multiple land use and access to land for multi-stakeholders. Approximately 0.1% of
South Australia is covered by mining leases as at February 2013. This information is available through SARIG
https://map.sarig.sa.gov.au/.
As outlined in DEM’s Guidelines: landowner rights and access arrangements in relation to mineral exploration and mining in South
Australia exploration and mining activities are conducted in accordance with the requirements of appropriate Australian
Standards, the South Australian Mining Act 1971 (Mining Act) and Mining Regulations 2011, and site-specific approval
requirements. Each of these documents seeks to create an environment of best practice operations and requires that mining
companies perform their activities within a framework of responsibility for the environment, public safety and interaction with
landowners.
As mineral or exploration rights are not held by right of title to land in South Australia, but are generally vested in the Crown, the
Mining Act allows for private companies to conduct mineral exploration and mining on most land in South Australia, including
freehold and pastoral land, subject to approval by the DEM. Access to the minerals is controlled through the Mining Act and the
Mining Regulations which establish a strict regulatory framework for access to land, environmental management, and the
payment of fees and mineral royalty.

Applicable Legislation and Standards
•

Mining Act 1971 (SA)

Guidelines Include:
Department for Energy and Mining Guidelines: Landowner Rights And Access Arrangements In Relation To Mineral Exploration
And Mining In South Australia
- http://www.minerals.statedevelopment.sa.gov.au/__data/assets/pdf_file/0004/234247/MRGMG4.pdf

Department for Energy and Mining Landowner Frequently Asked Questions about mineral exploration in South Australia
- https://sarigbasis.pir.sa.gov.au/WebtopEw/ws/samref/sarig1/image/DDD/ISM54.pdf
Department for Energy and Mining Information For Farm Businesses And The Community In South Australia
- https://sarigbasis.pir.sa.gov.au/WebtopEw/ws/samref/sarig1/image/DDD/RB201300018.pdf

What Has Been Done
Existing land use and property ownership related to the proposed ML boundary shown in Figure 1 (MC4421) was identified
through a desktop review of:
•
•
•

Land Titles Office (SA)
Adelaide Hills Council Development Plan
Land use data obtained from the Land Services Group and the Department of Planning, Transport and Infrastructure,
both part of the Government of South Australia

Since Terramin purchased the Project in 2013 the accuracy of the data has been confirmed and updated as necessary, from
various field visits and discussion with landholders.
Individual land access agreements are negotiated regularly with each applicable property owner located within the proposed
Mining Lease area. These agreements set out relevant matters including the parties, compensation, access to land, conditions of
access, rehabilitation and other matters relevant to the entry and commencement of mining operations. A land access agreement
transfers with the ownership of land and the conditions negotiated at the time of the original agreement will continue to apply.
There is always opportunity to further negotiate with the miner or explorer.
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Figure 1 | Map showing location of Mining Leases and Mineral Claims held since the 1980s

What if a Landholder objects to a land access agreement?
Terramin will always try to negotiate a fair and reasonable outcomes for all stakeholders involved, however, if an agreement
cannot be reached with the mining company, the mining company may apply to the Environment, Resources and Development
Court (ERD Court) for an order allowing land access. If the ERD Court is satisfied that the effects from the mining activities can be
addressed by imposing conditions on the miner or explorer, the Court may make an order. An order may authorise the miner or
explorer to enter the land to conduct the proposed activities and may be subject to certain conditions and payment of
compensation.

Design and Management Control Measures
Terramin purchased Goldwyn in 2015, after it had been for sale for a number of years. This reduced the need for any land
acquisition. Terramin’s site design has taken into account land access considerations and have decreased the surface footprint of
the operational area to approximately 5 hectares, once the landscape amenity bunding is in place. For context, an AFL football oval
is about 2.2 hectares. By both owning the land which will be developed on at surface, and reducing our surface footprint to as small
as possible, Terramin have greatly reduced the impact which land access could have on the local community.

What is the Proposed Outcome

All land has the appropriate waivers as defined by the Mining Act 1971 prior to construction and/or operations
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Woodside Community Consultative Committee Issue Summary - Noise
Background
The project area is located within a rural industry area, with pockets of rural living. The current noise character is
defined as quiet, and is predominantly influenced by human induced farming noise from agricultural machinery,
secondary industry related processing and treatment and road traffic.

Explanation of Noise Terms and Units
Noise is commonly defined as unwanted sound, refer the
Guidelines for the Use of the Environment Protection (Noise)
Policy 2007 (EPA 2009
Weighting Scale - the ‘A’ scale is used to ensure measured levels
approximate the human response. The units are decibels and
written as dB(A). Some typical sound levels in dB(A) are shown
left. In subjective terms, a 3 dB increase is often described as a
just noticeable difference.
Noise Receptor (Receiver Zone) – is any point (ie: residence,
commercial or industrial business, or listed fauna located within
the remnant vegetation block), where extraneous noise and/or
vibration is received.
Zone Levels – levels are set depending on the zone definition.
The proposed mining lease is located within the Watershed
(Primary Production) Zone with Onkaparinga Valley Policy Area
as defined under the Adelaide Hills Council Development Plan.
The Watershed (Primary Production) Zone makes reference to
both Rural Industry and Rural Living land uses but the
Onkaparinga Valley Policy Area specifically excludes rural living.

Applicable Legislation and Standards
The EPA (Environment Protection Authority) provides noise criteria, which are set in accordance with the
Environment Protection (Noise) Policy 2007 (Noise EPP) and are determined based on the land uses.

1.

Receiver zone

Noise level at noise-sensitive receivers
Day(1)
Night(1)

Watershed (Primary Production)

L Aeq 57 dB(A)

L Aeq 50 dB(A)

The Noise EPP defines day time as between 7.00 am and 10.00 pm on the same day and night time as between 10.00 pm on one day and 7.00 am on the
following day.

Section 20 of the Noise EPP, where a development application is being sought under the Development Act 1993,
the predicted source noise level for the development should be less 5 dB(A). The Bird-in-Hand Gold Project
development falls under the Mining Act 1971; however, Terramin are electing to adopt the Development Act
1993 standards for the ore production phase of the project in order to provide a better acoustic amenity
outcome for the surrounding community.
Modelled Scenarios
Terramin undertook an investigation of baseline noise, this included the deployment of four remote standalone
noise loggers for week long periods in September-October 2014, February-April 2015, and March 2016. The
results were published in the ‘Bird-in-Hand Gold Project, Pre-construction Noise Monitoring Report‘.
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The Bird-in-Hand Gold Project proposed operation is twenty-four hours per day, seven days per week. Day and
night time operating against three (activity) scenarios were modelled.
SCENARIO DESCRIPTION

OPERATING TIMES

PROJECT NOISE CRITERIA
L AEQ, 15MIN

SURFACE CONSTRUCTION (YEAR 0-1)

DAY TIME ONLY (7AM-10PM)

57 DB(A)

UNDERGROUND DEVELOPMENT (YEAR 12)

DAY TIME (7AM-10PM)

57 DB(A)

NIGHT TIME (10PM – 7AM)

50 DB(A)

ORE PRODUCTION (YEAR 2-7)

DAY TIME (7AM – 10PM)

52 DB(A)

NIGHT TIME (10PM – 7AM)

47 DB(A)

Terramin envisage the surface construction and underground development scenarios, to be the most significant
impact period.

What Has Been Done
Reports and research undertaken by Terramin and available on the website includes;
•
•

The Pre-construction Noise Monitoring Report (April 2016)
The Noise Impact Assessment

Both available at: http://www.terramin.com.au/community/bird-hand-community/reports/.

Community Consultation
•
•

•

•

Stakeholder meetings with neighbours from 2014-2017
Community Presentations:
o Inverbrackie Groundwater Focus Group (17th March 2015)
o Inverbrackie Groundwater Focus Group and broader public (22nd September 2016)
Community Drop in Days
o 28th/29th May 2017 poster number (9)
o 25th September 2017 – poster number (9)
Focus Group – near neighbours
o 30 August 2017

What Have We Heard
Please see attachment 1 – which includes questions asked regarding noise as part of the “amenity” topic.

How Community Perspectives have influenced Planning
When setting noise targets Terramin will establish an early indicator warning 5 dB(A) below the adopted noise
criteria. Therefore, the “leading indicator” targets are 47 dB(A) during the day and 40 dB(A) at night, 10 dB(A)
lower than the legislative limits. The leading indicator targets are the same as the noise criteria that are adopted
for an area that promotes rural living, i.e. the Rural Living land use category under the Noise EPP.
Terramin wants to be a ‘good neighbour’ and is mindful of the amenity afforded to our near neighbours and
visitors. It is for this reason that Terramin will apply stringent standards during all phases of construction and
operation.

Design Measures
Terramin has considered design measures to limit noise propagation as described in the table below;
Design Measures
Bunding and cut outs particularly on the west, south and east of the project site and around IML
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Design Measures
Primary vent raise located within Goldwyn
IML – moved from south west to central east of Goldwyn
Silencers on the ventilation fans (both temporary and permanent above and underground) reduce, if not limit,
any continuous hum of the ventilation system
Batching plant and pump stations have noise insulation installed (internally lined)
Sound wall to be constructed on western side of the access road to limit sound propagation towards the west
Rubber lined ore bin
Rubber lined haulage trucks used to transport
Operation of the conveyor system to the ROM silo on as needs basis operation ( ͌ 3 minutes / ͌ <12 occurrences
daily)
Surge bin designed into conveyor/ ROM silo system to reduce impulsive noise
Enclosure to be built around the ROM bin; conveyor system, truck unloading point and surge bin, and an openended enclosure around the haul truck loading area
Temporary acoustic screening for raise borer

Management Measures
Terramin has considered management measures to limit noise propagation as described in the table below;
Management Strategies and Measures
Limit operating particularly;
• during construction (day time as per Noise EPP 7am – 10pm)
• no loading haulage trucks overnight (10pm – 7am)
• standard delivery times between 7am and 10pm
• reduced operational times for ROM silo / conveyor system (ROM silo management plan to be
developed)
• reduced loading/unloading times for the front end loader (not operating continuously),
Noise reduction devices including mufflers and broadband reversing alarms for mobile plant
Lowered drop/tip height into ROM silo (ROM silo management plan to be developed)
Workshop doors closed overnight
Equipment selection (e.g. ejector dump trucks rather than tip)
Equipment and vehicles to be serviced regularly and equipment in need of repair will not be used
Site Traffic Management Plan
Equipment to be shut off or throttled down whenever not in actual use
Speed limits onsite to be reduced to 10km/hr
Equipment to be operated and materials handled in a way as to minimise the impact of noise
Noise Trigger, Action and Response Plan (TARP)
Noise monitoring system to support the TARP
Real time noise measurement reporting on public internet site

What is the Proposed Outcome
“No public nuisance impacts from construction, operation and closure activities
from noise emanating from the operating site.”
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Context
Construction, operation and closure of the proposed Project has the potential to create hazardous situations for the public through increased
traffic movements, the introduction of additional ignition sources, emissions to air and water and alterations to the existing landform through the
establishment and operation of the underground mine workings and associated integrated mullock landform.

Baseline Data Collection
A desktop review of existing public safety hazards was undertaken determining positive or negative effects resulting from the construction,
operation or closure of the mine. The desktop investigations were supplemented with site-based investigations undertaken by various technical
experts to verify findings. Sources used for the study include:
•
•
•
•
•
•

Historical significant fire events reported by the WMLR NRM
Air Quality Impact Assessment, AECOM 2017
Traffic Assessment, Tonkin 2017
Geotechnical Assessment, Mining One 2017
Site Contamination Assessment and Site Contamination Management Plan, Golder Associates, 2017
Blasting Impact Assessment, SAROS 2017

Reports available at: http://www.terramin.com.au/community/bird-hand-community/reports/.
The major hazards to public safety include bushfires, earthquakes, air quality, existing contamination, and water quality.
Bushfires: Bushfire is a natural part of the South Australian landscape. Research undertaken indicates that South Australia can expect serious fires
somewhere in the State in 6 or 7 years out of every 10. The Goldwyn property is located within a “medium” fire risk area, as defined by the
Adelaide and Mount Lofty Ranges Bushfire Management Plan.
Earthquakes: With the exception of the 5.6 magnitude earthquake of 1954 that was centered beneath Darlington, south of Adelaide no earthquake
greater than magnitude 4 has occurred within 50km of BIH since 1866. Earthquake Hazard Risks for Australia are based on earthquake
measurements taken from the Geoscience Australia Earthquake Database. In Australian terms, the Project area is relatively seismically active, and
there is a moderate risk of a low order earthquake. The Project has a probability of exceedance which is comparable to most Australian capital
cities.
Air Quality: Particulate matter in the air can affect health. Particulate matter can be emitted from natural sources (bushfires, dust storms and
pollens) or as a result of human activities such as combustion activities, excavation works, bulk material handling, crushing operations, unpaved
roads and use of wood heaters. Particulate matter can occur from a limited number of construction and operational activities including disturbance
of soil and rock, traffic on haul roads, movement of fill materials, wind-blown dust from exposed surfaces, and exhaust emissions from vehicles
and mobile plant. More information included in Air Quality issues paper.
Existing Contamination: Golder Associates Pty Ltd (Golder) undertook a site contamination baseline study in March 2017. Soil samples were taken
and a conceptual site model was prepared. Elevated concentrations of metals (specifically Cu, Pb, Zn, Hg) and cyanide were identified in some
shallow soils tested. Analytes were typically identified in the upper soil profile in localised areas, including the swale (south of the creek) and/or
former mine processing areas but thought to pose little risk to public safety. The majority of the site, outside of former mining and mine processing
areas, did not record elevated concentrations of these metal analytes.
Water sources: More information included in Groundwater and Surface Water issues papers.

Applicable Legislation and Standards
The relevant legislation relating to public safety at the proposed mine includes:
•
•

Mine and Works Inspection Act 1920 (SA);
Work Health and Safety Act 2012 (SA);

•

South Australian Environmental Protection (Air Quality)
Policy 2016 (SA) (Air Quality EPP).

•
•

WCCC outcome workshop – 6th June 2018
Community Drop in Days
o 28th/29th May 2017 – poster
o 25th September 2017 – poster

Community Consultation
•
•
•
•

Stakeholder meetings with neighbours from 2014-2017
Focus Group (August 2017)
WCCC – Project update presentation (October 2017)
WCCC presentation – 21st February 2018
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What Have We Heard and How Community Perspectives have influenced Planning
There has been considerable engagement on the topics that are relevant to considering potential impacts to public health and safety (as detailed
above)including safety on public roads and mine traffic interactions. As members of the community, Terramin accept that there should be no
negative impacts to public health and the safety of both community members and workers. Terramin will continue to design the Project to reduce
public health and safety risks, such as air quality, water sources, and geotechnical hazards to as low as reasonably practical.

Traffic Design and Management Control Measures
Design measures and management strategies that mitigate the potential public safety impact events are summarized below.
Design Measures and Management Strategies
Fire hydrants and tanks located onsite
Fire access tracks located around operating area and vegetation
Emergency access on Bird in Hand Road (secondary access)
Fire suppressant systems in underground magazine
Management of explosive types underground in line with AS 2187.2-2006: Explosives: Storage and use – Use of explosives
Dust suppression through site design – see Air Quality issues paper
Site design – avoidance of contaminated soil areas
Bunding and storage of hazardous chemicals as per AS standards
Equipment maintenance schedule to reduce fire risk associated with equipment
Fire suppression equipment located within all LVs and HVs and at points onsite
Dig/land disturbance permits to be signed off by Environment Superintendent
Hot Work Permits to reduce bushfire risk
Fuel reduction strategies included in the Biodiversity Management Plan
Site based water truck for rapid response
Training of personnel for emergency situations including bushfire
Emergency Response Plan
Implementation of Waste Management Plan (removal of potential fuel risk, spill response plan, etc)
Geotechnical monitoring plan – underground and surface surveying
Implementation of Unexpected Finds Protocol
Implementation of Blast Management Plan, Air Quality Management Plan, Soil Conmtaination Management Plan.

What is the Proposed Outcome

No adverse impacts to public health as a result of any contaminated material from land disturbed by mining
activities.
•
•

Soil and Land Quality
Site Contamination

Ensure that no damage occurs to third party infrastructure and no injuries/deaths result from the collapse of
the underground workings
•

Geohazards

No public health impacts to local residents from dust generated by construction, mining or closure activities.
•

Air Quality

No public injuries or deaths as a result of fires originating in the proposed mining lease that could have been
reasonably prevented.

•

•

No public injuries and/or deaths resulting from unauthorised entry to the operating site
No fly rock outside exclusion zone of blast
Vibration and air-overpressure

No adverse impact on public health or amenity from vibration or air-overpressure caused by blasting.
Vibration and air-overpressure
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Woodside Community Consultative Committee Issue Summary
SITE CONTAMINATION
Portions of the project site (Goldwyn) and adjoining land were historically used for gold mining and extraction
activities, with at least four gold mining sites present on Goldwyn, including historic processing areas. In addition,
historic and current uses of the project site and surrounding land have included dairy, agriculture and viticulture.
The site is located adjacent to the former Bird-in-Hand gold mine, the most significant mine in the area, which
operated intermittently between 1882 and the early 1900s.
As well as undertaking significant soil testwork using both NATA accredited laboratories and X-Ray Fluorescence
(XRF) analysis, Terramin commissioned an independent expert, Golder Associates Pty Ltd (Golder) to undertake a
site contamination assessment of the Goldwyn property following the purchase of Goldwyn.

Baseline Data Collection
The objectives of the Golder (2017) baseline contamination assessment were to:
•
Conduct a preliminary desktop study to assess potentially contaminating activities that may have
occurred at or adjacent to the site, interpret available environmental data and assess available regional
geochemical and hydrogeological data to assess expected site conditions.
•
Assess baseline contamination conditions at the site based on the historical land uses and activities
identified.
•
Develop a conceptual site model.
•
Provide with advice with respect to manage any site contamination, to assist with project planning and
potential future operations.
To address the objectives above, Golder undertook a preliminary desktop review, followed by a targeted intrusive
soil investigation, in accordance with applicable guidance documentation, including the National Environment
Protection (Assessment of Site Contamination) Measure 1999 (NEPM).

Applicable Legislation and Standards
The Environment Protection Act 1993 (together with the Environment Protection Regulations 2009) is the key
legislation relevant to site contamination in South Australia.

What Has Been Done
Terramin commissioned an independent expert, Golder Associates Pty Ltd (Golder) to undertake a site
contamination assessment of and management plan for the Goldwyn property during 2016 and 2017.

Community Consultation
Stakeholder meetings with immediate neighbours adjoining identified areas between 2014 and 2018.
WCCC Surface Water Presentation – 6th December 2017

What Have We Heard
Please see QandA set B “Environment” – which includes questions asked regarding contamination as part of the
“Environment” topic.

How Community Perspectives have influenced Planning
There is an expectation in the community what mining will not cause or contribute to issues associated with
existing soil contamination. Terramin have designed the site to avoid identified areas of potential existing site
contamination where possible and have a site specific Site Contamination Management Plan for those identified
areas to protect the local community and the environment.
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Soil Contamination Design and Management Control Measures

The Golder Associates site contamination assessment recommended the following steps to reduce the potential
for impacts to health:
•

Future site works should limit the disturbance of soils near and adjacent to the creek line, and within
areas of (known) historic mining activities. This will reduce potential risks (health and environmental)
associated with exposure to contaminated soils.

•

Any future site works should be completed under the guidance of a site contamination
management plan (SCMP).

Terramin commissioned Golder Associates to prepare a site contamination management plan. The SCMP outlines
the measures required to manage potential risks to human health and the environment during future site works,
based on known contamination status of shallow soil in specific areas of Goldwyn. The SCMP includes:
•

Measures to minimise and control potential human health or environmental impacts during site
works, and

•

Health and safety considerations for onsite workers and surrounding land users.

Based on the results, Golder has established a designated soil management zone with specific management
options, shown in Figure 1. Management strategies included in the SCMP are designed to reduce or prevent any
impact from disturbance of contaminated soils.

Figure 1 | Soil Management Zone

What is the Proposed Outcome
No adverse impacts to public health as a result of any contaminated material
from land disturbed by mining activities.
No adverse impacts on soil quality or quantity within the mining lease that
could compromise the post mining land use.
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Woodside Community Consultative Committee Issue Summary
LAND AND SOIL QUALITY
Currently the land located within the proposed mining lease supports non-irrigated pastoral beef cattle production, wine processing and
vineyards, native vegetation and biodiversity heritage and rural residential properties. The topsoils in the proposed mining lease consist of
predominately acidic clay loams, underlain by silty clays, fine grained clays and siltstones horizons underlain by basement rock of the Tapley Hill
formation, sandstones and siltstones.

Baseline Data Collection
DEWNR undertook soil sampling in December 1992 within the vicinity of the Mineral Claim
(Sample No. CH041 and CH043) and described the soil as “loam to clay loam surface overlying
red to reddish brown well-structured friable clay subsoil, grading to weathering fine grained
metamorphic rock”. Terramin and Golder have undertaken soil sampling within the proposed
ML and found that this description is largely representative of the general area both within the
proposed ML and proposed operational area.
For the erosion assessment, samples were taken from locations identified in Figure 1.
Existing site contamination is discussed in the “Site Contamination” issues paper.

Applicable Legislation and Standards
The Environment Protection Act 1993 (together with the Environment Protection Regulations
2009) is the key legislation relevant to soil quality in South Australia, as well as the Mining Act
1971 and the Natural Resource Management Act 2004. The national framework for site
contamination is the National Environment Protection (Assessment of Site Contamination)
Measure 1999 (NEPM).

Figure 1 | Erosion soil sample locations

About the NEPM
The National Environment Protection Council’s (1999) National Environment Protection (Assessment of Site Contamination) Measure 1999
(NEPM) is established to provide a nationally consistent approach to identifying and managing site contamination. The NEPM refers to three
different types of investigation levels: Ecologically-based Investigation Levels (EILs), Health-based Investigation Levels (HILs) and Groundwater
Investigation Levels (GILs) which provide criteria (concentrations of contaminants) to guide the assessment of risks to human health and the
environment. This approach ensures sound environmental management practices are adopted by all stakeholders.

What Has Been Done
An independent study has been undertaken by Golder Associates Pty Ltd (Golder site contamination assessment of Goldwyn during 2016 and
2017. In addition, Terramin have undertaken soil sampling and also commissioned a University of Adelaide masters student to complete a soil
erosion assessment on the proposed site design. The Erosion Assessment methodology identifies the percentages of clay, sand and silt in the soil
and calculates the potential for soil erosion potential using the University Soil Loss Equation. From this, design and management strategies can
be modelled to propose the most suitable management to reduce soil erosion from the proposed landforms.

Community Consultation
•
•

Stakeholder meetings with immediate neighbours adjoining identified areas between 2014 and 2018.
Community Drop in Days
o 28th/29th May 2017 poster number (11)
o 25th September 2017 – poster number (16 and 20)

What Have We Heard

Please see QandA set B “Environment” – which includes questions asked regarding soil quality as part of the “Environment” topic, and also “Mine
Closure”.

How Community Perspectives have influenced Planning

There is an expectation in the community that mining should not cause impacts to soil quality which could impact surrounding land use and postclosure land use onsite. Terramin have designed the site to have designated operational areas, controlled stormwater runoff, reducing potential
for erosion. Terramin have also committed to the provision of a report prior to entering closure monitoring phase by a qualified site contamination
consultant who will verify that a site contamination assessment has been undertaken and if required remediation in accordance with the NEPM
and relevant EPA guidelines has occurred. This will ensure there is no unacceptable risk to human health or the environment as a result of the
contamination when compared to relevant baseline concentrations and relevant NEPM investigation levels.
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Soil Contamination Design and Management Control Measures
Design and Management Measures
Landscape amenity bund slope design and cover management informed by erosion modelling
Drainage system designed around wheelwash and washdown area
Chemical and hydrocarbon storage in accordance with Australian standards and applicable legislation and best practice methods
Bunding around storage areas of chemicals and hydrocarbons (AS standards)
Hydro-mulching of exposed soils as soon as practical
Retaining walls utilised where required on steeper slopes
Contour lines to be included during construction on the sides of bunds
Synthetic erosion control blanket on steeper landscape amenity bunding where required
Sealing of internal access roads for external vehicles (excluding fire access roads and road between underground and IML)
If any PAF material encountered, directed to designated storage within IML structure (PAF management plan)
Runoff from IML directed to sump and pumped to water treatment plant (surface water management plan)
Runoff from workshop areas directed to sump and pumped to water treatment plant (surface water management plan)
Primary and secondary Gross Pollutant Traps (GPT) within stormwater management design
Water Sensitive Urban Design (WSUD) swales incorporated near existing drainage lines to further reduce potential for sedimentation leaving
site
Stormwater dam to allow analytes to be removed before entering the surface drainage system
Stormwater dam overflow to be directed to WSUD swale system
Water storage dam to be designed to accepted AS standards
Sewerage system to be designed to AS standards
Covered/shedded areas to capture rainfall and overflow to be direct WSUD swale areas
Water treatment plant bunded
Waste Management Plan (as part of Biodiversity Management Plan)
•
Spill kits
•
Remediation of spills requirement
•
Reporting and auditing requirements
•
Closure site contamination review
PAF Management Plan to be implemented which outlines storage requirements for identified PAF material from mining operations and
includes no PAF material to be left on surface at close of operations.
Identified PAF material documented and prioritised for backfill
Surface Water Monitoring Plan to be developed with reference to baseline surface water quality data, the EPA Water Quality Policy 2015 (SA)
and ANZECC water quality guidelines (as referred to in the EPA Water Quality Policy 2015 (SA)).
For appropriate storage and handling of hydrocarbons and chemicals, the following measures will be implemented:
•
Develop and implement chemical and fuel storage, handling and emergency response procedures in accordance with
AS 1940-2004.
•
Develop and implement a regular inspection programme to audit and monitor fuel and chemical storage areas to
ensure integrity, housekeeping and correct use.
•
Maintain appropriate spill kit/clean up material, as required by the developed procedures.
Construction activities will incorporate sediment and erosion management practices outlined in an Erosion and Sediment Control Plan, which
align with standard industry practice to manage sediment from construction sites, such as WSUD swales, contour lines, hay baling, temporary
sediment traps, dust generation management and bunding of stockpiles.
The IML will be covered using hydro-mulching or a biodegradable binding product to manage water and wind erosion if required.
Water Storage Dam Management Plan which includes monitoring of water storage dam embankments through survey prisms and water level
trigger levels.
Routine maintenance and inspection of pipework and associated infrastructure on surface to reduce likelihood of blockage and leaks.
Erosion Trigger Action Response Plan
Topsoil Management Plan

What is the Proposed Outcome

No adverse impacts to public health as a result of any contaminated material from land disturbed by mining
activities.
No adverse impacts on soil quality or quantity within the mining lease that could compromise the post mining
land use.
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Woodside Community Consultative Committee Issues Report – Surface Water
The Inverbrackie creek is an upper sub-catchment of the Onkaparinga catchment. The proposed Mining Lease contains two
drainage lines which form part of the Inverbrackie Creek surface water sub catchment, both of which ultimately join the
Inverbrackie Creek. One of these drainage lines occurs within the proposed Project footprint. These drainage lines are ephemeral,
and flow with water generally less than one month in every year during winter, and only once dams located upstream have been
filled and overflow. The Inverbrackie Creek becomes part of the wider Onkaparinga River catchment, reports to the Mount Bold
Reservoir, before finally joining the Gulf of Saint Vincent via an estuary at Port Noarlunga. The Project is located predominantly
within the Western Mount Lofty Ranges Prescribed Water Resource Area.

Applicable Legislation and Standards
Specific applicable legislation relating to surface water for the Project includes both the Environment Protection Act 1993 (SA) (EP
Act), which includes the Environment Protection (Water Quality) Policy (Water Quality EPP), and the Natural Resources
Management Act 2004 (SA) (NRM Act), as well as the Australian and New Zealand Environment Conservation Council (ANZECC)
Zealand Guidelines for Fresh and Marine Water Quality, 2000.
Specifically, the Water Quality EPP specifies the following environmental values to be protected:
•
•

Fresh water aquatic ecosystems
Human water use, including:
o Recreational use
o Aesthetic value
o Drinking water
o Agricultural water use (including irrigation and livestock)
o Industrial water use

Control Measures to Protect Environment
Design Measures

The operational site is divided up into specific catchments, with areas which have water run off directed to the water treatment
plant via a network of sumps and pumps. Areas which report to the water treatment plan include run off from both the Integrated
Mullock Landform and the workshop. Collection sumps, pollutant traps and swales have been integrated into the stormwater
management site design to remove the risk of hydrocarbons and sedimentation exiting site, as well as the construction of a surface
water passive treatment system to filter water before entering the Inverbrackie Creek. All chemical and hydrocarbon storage will
be in accordance with: AS 1940-2004: The storage and handling of flammable and combustible liquids, and AS 1692-2006: Steel
tanks for flammable and combustible liquids. Parts of Goldwyn not utilised for the project will allow rainfall to flow to the natural
low points through existing drainage and low points where it will be allowed to evaporate/infiltrate as it has historically.
Design Measures
Landscape amenity bund slope design and cover management informed by erosion modelling
Drainage system designed around wheelwash and washdown area
Chemical and hydrocarbon storage in accordance with Australian standards and applicable legislation and best practice methods
Bunding around storage areas of chemicals and hydrocarbons (AS standards)
Hydro-mulching of exposed soils as soon as practical
Retaining walls utilised where required on steeper slopes
Contour lines to be included during construction on the sides of bunds
Synthetic erosion control blanket on steeper landscape amenity bunding where required
Sealing of internal access roads for external vehicles (excluding fire access roads and road between underground and IML)
If any Potentially Acid Forming (PAF) material encountered, directed to designated storage within IML structure (PAF management plan)
Runoff from IML directed to sump and pumped to water treatment plant (surface water management plan)
Runoff from workshop areas directed to sump and pumped to water treatment plant (surface water management plan)
Primary and secondary Gross Pollutant Traps (GPT) within stormwater management design
Water Sensitive Urban Design (WSUD) swales incorporated near existing drainage lines to further reduce potential for sedimentation leaving
site
Stormwater dam to allow analytes to be removed before entering the surface drainage system
Stormwater dam overflow to be directed to WSUD swale system
Water storage dam to be designed to accepted AS standards

Design Measures
Sewerage system to be designed to AS standards
Covered/roofed areas to capture rainfall and overflow to be direct WSUD swale areas
Water treatment facility bunded to prevent uncontrolled outflow
Water treatment plant enclosed system
MAR pipework to be pressure tested and valved, to allow system maintenance and repair
MAR bore pipework flow can be reversed through system maintenance
Management Strategies
Dust from internal unsealed roads (fire access tracks) will be suppressed using either dust suppressing products or water trucks.
Dust Management Plan helps control sediments reducing impacts to surface water quality
PAF Management Plan to be implemented which outlines storage requirements for identified PAF material from mining operations and
includes no PAF material to be left on surface at close of operations.
Identified PAF material documented and prioritised for backfill
Surface Water Monitoring Plan to be developed with reference to baseline surface water quality data, the EPA Water Quality Policy 2015 (SA)
and ANZECC water quality guidelines (as referred to in the EPA Water Quality Policy 2015 (SA)).
For appropriate storage and handling of hydrocarbons and chemicals, the following measures will be implemented:
Develop and implement chemical and fuel storage, handling and emergency response procedures in accordance with AS 1940-2004.
Develop and implement a regular inspection programme to audit and monitor fuel and chemical storage areas to ensure integrity,
housekeeping and correct use.
Maintain appropriate spill kit/clean up material, as required by the developed procedures.
Construction activities will incorporate sediment and erosion management practices outlined in an Erosion and Sediment Control Plan, which
align with standard industry practice to manage sediment from construction sites, such as Water Sensitive Urban Design swales, contour
lines, hay baling, temporary sediment traps, dust generation management and bunding of stockpiles.
The IML will be covered using hydro-mulching or a biodegradable binding product to manage water and wind erosion.
Water Storage Dam Management Plan which includes monitoring of water storage dam embankments through survey prisms and water level
trigger levels
Routine maintenance and inspection of pipework and associated infrastructure on surface to reduce likelihood of blockage and leaks
Maintain site water balance to demonstrate no unauthorised discharge of water from mining operations

What Has Been Done

Reports and research undertaken by Terramin and available on the website includes;
•
•

The Inverbrackie Creek Macroinvertebrate and Water Quality Investigation
Groundwater Assessment for the Bird in Hand Gold Project (AGT, 2017) – includes a section on surface / groundwater
interactions

How have the Community been Consulted
•
•

•

Stakeholder meetings with neighbors from 2014-2017
Community Presentations:
o Inverbrackie Groundwater Focus Group and
broader public
Inverbrackie Creek Macroinvertebrate and Water
Quality Investigation April 2016

•

•

o Hosted on website
Community Drop in Days 28th/29th May
o Poster series May 2017 – (10 and 11)
o Posters hosted on website
Community Drop in Day 25th September
o Poster series September 2017 – (16 and 17)
o Posters hosted on website

What Have We Heard

Please see Questions and Answers Set A and Set B for relevant questions.

How Community Perspectives have influenced Planning

Some landholders feel strongly about the water quality potential of the Inverbrackie Creek and resultantly we have designed
specific catchment zones for onsite stormwater, as well as primary and secondary pollutant traps, swales and riparian buffer zones
in line with Water Sensitive Urban Design principles.

What is the Proposed Outcome

“No adverse impact to the supply or quality of water by the mining operations to
existing users and water dependant ecosystems”
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Woodside Community Consultative Committee Issue Summary - Traffic
Context
Communities across South Australia have experienced increases in traffic as a result of ongoing economic development. South
Australia’s trucks move the vast majority of SA freight – trucks transport raw materials from local suppliers, such as mines,
quarries, farms, and manufacturing, to factories or further processing plants that need materials to make products. Finished
products then travel on trucks to wholesalers and retailers, or to other transportation conduits to travel by ship, airplane, or train
to destinations around the region, the country, or the world. The objective in managing traffic in relation to the proposed project
is to minimise impacts, while noting that the proportional increase in much of the road network relating to the project is minimal.

Baseline Data Collection
As Pfeiffer Road provides the main point of access to the proposed mine site, three traffic surveys were undertaken on Pfeiffer
Road, during April 2014, November 2014 and February 2015 by HDS. HDS conducted an additional 7 day survey in NovemberDecember 2017. Statistics on vehicle accidents, black spots, and information on existing transport services was collected.
Existing Traffic Volumes on Pfeiffer Road
24 Hours
Cars
Heavy vehicles
AM Peak (hour)
PM Peak (hour)

April 2014

November 2014

February 2015

1036
867
170
86
92

953
762
190
72
90

955
857
99
68
79

NovemberDecember 2017
944
879
64
78
94

Explanation of Traffic Terms
Heavy vehicle – applied generally to the trucks, B-doubles and road trains that transport goods across and around Australia; and it
also includes buses, trams, agricultural machinery, livestock transporters, tankers, grain and delivery trucks and other long and
possibly slow moving vehicles on our roads.
General Access Vehicle – comply with mass and dimension requirements and do not require a permit to operate on the road
network.
Truck and Dog – rigid truck with “dog” trailer towed behind the lead trailer. 19m in length. General access vehicle.

Applicable Legislation and Standards
•
•
•
•
•

Road Traffic Act 1961 (SA)
Local Government Act 1999 (SA)
Highways Act 1926 (SA)
Road Traffic (Miscellaneous) Regulations 2014 (SA)
Austroads Guide to Traffic Management

What Has Been Done
Reports and research undertaken by Terramin and available on the website includes;
•

Bird-in-Hand Gold Mine Transport Assessment, Tonkin Consulting (August 2017)

Available at: http://www.terramin.com.au/community/bird-hand-community/reports/.
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Community Consultation
•
•
•
•
•
•

Stakeholder meetings with neighbours from 2014-2017
Focus Group (August 2017)
WCCC – Project update presentation (October 2017)
WCCC presentation – 21st February 2018
WCCC outcome workshop – 6th June 2018
Community Drop in Days
o 28th/29th May 2017 – poster number (9)
o 25th September 2017 – poster number (14)

What Have We Heard
Please see QandA set B “Roads and Traffic” – which includes questions asked regarding traffic.

How Community Perspectives have influenced Planning
Terramin have heard from community members that there are sections of roads and intersections which are already unsafe in
their current condition. Terramin are concerned that the Pfeiffer Road/Nairne Road intersection is currently not fit for purpose,
even for General Access Vehicles (GAVs), and along with the community, would like to see it upgraded in a collaborative approach
from DPTI, Adelaide Hills Council and other large users of the intersection (including Terramin). Terramin will continue discussions
with all stakeholders (including DPTI, Adelaide Hills Council and other large commercial users, and the developers of a large
residential property development on the existing Detention Centre site) through the assessment of the ML and PEPR in order to
come to an acceptable result for all stakeholders. Other messages from local residents along the proposed haulage route include
that that size or volumes of trucks is not as important as their management.

Traffic Design and Management Control Measures
Terramin has considered design and management measures to control dust as described in the table below;
Design Measures and Management Strategies
Location of site access chosen which has suitable sightlines (DPTI standard)
Upgrade site access through construction
Modify timing of deliveries which have the potential to cause traffic delays (construction)
Upgrade of Pfeiffer/Nairne Road intersection in partnership with DPTI and AH Council
Sealed roads onsite (excluding fire access and between underground and IML)
Maintenance of internal roads
Underground haul road not connected to ore bin road (Site design)
Wheel wash and wash-down area
Defined crossing point for pedestrians marked on access driveway
Truck warning signage to be provided along Pfeiffer Road
Video cameras in trucks
Loads covered on haulage trucks between BIH and AZM
Modify timing of deliveries which have the potential to cause traffic delays (construction) – avoid peak traffic periods
Maintenance of internal roads
Daily check on dragout (part of security round check)
Driver training and awareness as part of induction
Haulage trucks limited to 60km/hour on Pfeiffer Road
Trucking schedule to avoid school drop off/pick up hours (6am – 9am and 3 – 4.30pm)
Trucking schedule (ore haulage to APF) not to operate between 10pm and 6am
Trucking schedules to avoid public events
Truck warning signage to be installed along Pfeiffer Road
Video cameras in trucks
Driver alcohol limit to be controlled and enforced in accordance with South Australian legislation (onsite alcohol testing)
Implementation of incident reporting system for the management of and implementation of traffic improvement measures
Selection of fit for purpose, well maintained vehicles
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Proposal and Haulage Route
A new vehicle entry is proposed on Pfeiffer Road approximately half way
between the Bird-In-Hand Winery and Petaluma Winery entries. The
location has been selected to provide clear sight lines for driver safety.
Terramin have designed the access to accommodate large vehicles
safety, in accordance with the Department of Planning, Transport and
Infrastructure requirements.
Volumes of vehicle movements are included below:
Type of vehicle
Ore trucks (between BIH and
Angas Processing Facility)
Other trucks (e.g. supply trucks)
Daytime Company light vehicles
Night time Company light vehicles
Visitors to site

Number of movements per day
24 trips (12 loads)
4 trips (2 deliveries)
52 employees onsite (During the
day, Monday – Friday)
15 employees onsite
6 trips (3 visitors)

Three potential routes were assessed for existing conditions, safety and
suitability by independent traffic experts. The proposed route for ore
transport between the Bird-in-Hand Gold Project Site and the Angas
Processing Facility is via Nairne Road, the South Eastern Freeway and
Callington Road.

What is the Proposed Outcome

No unauthorised damage to public infrastructure as a result of mining operations.

No traffic accidents occur involving the public and mine traffic that could have been reasonably prevented
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Woodside Community Consultative Committee Issue Summary - Vegetation and Weeds
Context
The proposed Mining Lease (ML) is predominantly freehold agricultural land of 195.9 hectares, and falls primarily within the Adelaide and Mount
Lofty Ranges (AMLR) Natural Resources Management (NRM) Region (approximately 164 ha, 84%). The remainder falls within the South
Australian Murray-Darling Basin (SAMDB) NRM Region (approximately 31.9 ha, 16%). As the proposed ML is used for a number of different
purposes, the vegetation associations differ quite dramatically over the area.
Broad-scale clearance has removed a large proportion of native vegetation within the AMLR Region, with approximately 14% of the preEuropean native vegetation cover remaining. There remains an isolated parcel of remnant native vegetation are predominantly surrounded by
agricultural land, which contains a 13.8 Ha protected with a Native Vegetation Heritage Agreement (NVHA), authorised in 2016.

Baseline Data Collection
A desktop study and field survey of the project area, including listed threatened species, broad level vegetation association mapping, and
scattered tree assessment were undertaken in 2014 by COOE Pty Ltd. The following surveys, analysis and reports have also been reviewed or
undertaken in order to gain a holistic understanding of all vegetation and vegetation associations within the ML:
Report
2014 Flora/Fauna field survey and report

Consultant
Care of Our Environment Pty Ltd (COOE)

Year
2014-2016

Inverbrackie Creek Macroinvertebrate and Water Quality
Investigation (descriptions of riparian vegetation along
Inverbrackie Creek)
Bushland Condition Monitoring

AC Environmental

2017

Nature Conservation Society of SA

2016

Landscape Function Analysis
EPBC act referral 2017/8075

COOE
Commonwealth Department of the Environment

2016
2017

Heritage Agreement Vegetation Associations
Native Vegetation Heritage Assessment Groundwater Study

DEW
Golder Associates

2012
2017

2017 Commonwealth Protected Matters Search Tool (PMST) and
the South Australian Department of Environment, Water and
Natural Resources Biological Databases of South Australia
(BDBSA) desktop study

Commonwealth Department of the Environment and
SA Department of Environment and Water

2017

Report available at: http://www.terramin.com.au/community/bird-hand-community/reports/.

Applicable Legislation and Standards
Threatened flora species and some vegetation communities within South Australia are protected (as indicated by legislatively established
Conservation Status) both at the Commonwealth and State levels via the following legislation:
•
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (Commonwealth)
•
National Parks and Wildlife Act 1972 (Schedules 7, 8 And 9 of the Act) (NPW Act) (SA)
•
Natural Resource Management Act 2004 (NRM Act) (SA)
•
Native Vegetation Act 1991 (NV Act) (SA) and Native Vegetation Regulations 2003 (SA)
•
Adelaide Hills Council Biodiversity Strategy

Community Consultation
•
•
•
•
•
•

Stakeholder meetings with neighbours from 2014-2017
Focus Group (August 2017)
WCCC – Project update presentation (October 2017)
WCCC presentation – 21st February 2018
WCCC outcome workshop – 6th June 2018
Community Drop in Days
o 28th/29th May 2017 – poster number (9)
o 25th September 2017 – poster number (14)
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What We Have Heard
We have heard from some community members that the remnant native vegetation is very important, as there are populations of listed orchids
within the NVHA area. Other community members feel that native vegetation has the potential to increase fuel loads in the summer months.
All members of the community interested in native vegetation have been clear that there should be no clearance of native vegetation onsite. All
members of the community, whether interested in in the environment or agricultural land use, have expressed that fuel loads need to be
managed onsite (focus on phalaris), as well as the management of weed populations.

How Community Perspectives have influenced Planning
Terramin have designed a site which includes no clearance of native vegetation, as well as revegetation buffer zones around all remnant
vegetation and riparian zones, to avoid edge impacts on native vegetation. In addition, a significant revegetation program has been undertaken
to date, which will continue to be added to through construction. A weed and pest management plan and a biodiversity management plan will
be added to the Program for Environmental Protection and Rehabilitation.
Terramin are committed to design and management strategies which reduce fire risk, as any fire which spreads to the remnant native vegetation
and agricultural land uses. Other design and management strategies are focused upon the post-closure site land use – to add to the Native
Vegetation Heritage Agreement area to ensure revegetation remains in perpetuity.

Design and Management Control Measures

Terramin has considered design measures and management strategies to manage vegetation and weeds as described in the table below;
Design Measures
Site design includes buffer zones of endemic native vegetation of 30m around remnant vegetation and riparian zones
Site design includes buffer zones of endemic native vegetation of 30m around riparian zones (excluding constructed culvert over drainage line)
No clearance of native vegetation including significant trees
Fire access tracks and fire breaks incorporated into site design
Topsoil to be used on landscape and amenity bunding prior to revegetation and on rehabilitated landforms through the closure earthworks
Topsoil stockpile height designed to limit compaction (3m)
Bunding and storage of hazardous chemicals as per AS standards
Stormwater management and water treatment limits or removes potential for contaminated surface water to leave site
Erosion control strategies (erosion slope modelling for constructed landforms excl. IML)
Endemic vegetation chosen which will grow in local soil types
Irrigation system on landscape bunding to establish vegetation if required
Revegetation area fenced to guard against grazing pressure
Management Strategies
Landscape Function Analysis allows active adaptive management of vegetation
Bushland Condition Monitoring on control sites to track vegetation health
Biodiversity Management Plan (includes orchid propagation option)
Native Vegetation Heritage application for remnant vegetation implemented post-closure
Fire
Equipment maintenance schedule to reduce fire risk associated with equipment
Fire suppression equipment located within all LVs and HVs and at points onsite
Fire hydrants and tanks located onsite
Dig/land disturbance permits to be signed off by Environment Superintendent
Hot Work Permits to reduce bushfire risk
Fuel reduction strategies included in the Biodiversity Management Plan
Site based water truck for rapid response
Training of personnel for emergency situations including bushfire
Emergency Response Plan
Soil
Spray seeding of landscape and amenity bunds with native grass to reduce dust and erosion
Implementation of Soil Contamination Management Plan
Erosion control strategies (erosion logs and silt fencing through construction, establishment of WSUD swales through natural drainage lines)
Topsoil management plan to control topsoil placement and avoid compaction through operations.
Seeding of stockpiles to reduce erosion and dust potential
Waste management plans including spill response plans, clean up kits, etc.
Deep ripping of soil prior to revegetation/rehabilitation
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Air quality (dust)
Air quality Management Plan (dust control) and TARP
Weeds and plant pathogens
Weed and Pest Management Plan – prevent spread and/or increase of weeds and pests within the operational area of the ML (Goldwyn)
Phytophthora and Phylloxera Management Plan (in line with VineHealth Australia)

What is the Proposed Outcome?

Designated rehabilitation sites are established self-sustaining systems.
No permanent loss of abundance, condition or diversity of native vegetation (as defined by Native Vegetation
Act 1991) on or off the lease during construction, operation and post mine completion through;
• clearance,
• dust/contaminant deposition,
• fire,
• reduction in water supply, or
• other damage,
unless prior approval under Native Vegetation Act 1991 and Native Vegetation Regulations 2017 is obtained.
No adverse impacts on soil quality or quantity within the mining lease that could compromise the post
mining land use
No introduction of new species of declared weeds or pests (including feral animals), or sustained increase in
abundance of existing declared weed or pest species on the mining lease
No clearance of existing boundary and fenceline vegetation outside of planned harvest through construction
by mining operations, as per as per Chapter 9 and 19.
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Woodside Community Consultative Committee Issue Summary - Vibration
Background
The Bird In Hand Gold Project is located an area identified as rural industry zoning by the Adelaide Hills council and the EPA. Ground
vibration is measured in terms of velocity (millimetres per second (mm/s)), while air-overpressure is measured in terms of dBL,
which is and equation of peak overpressure, distance between source and receptor and effective charge weight per delay in kg.

Explanation of Vibration Terms and Units
Ground vibration is vibration from a source, such as blasting, or truck movements, or even jumping that transmits through the
ground and is felt by a receptor. Measured in mm/s.
Air-overpressure is vibration through the air, we cannot see it but we can feel it. Measured in dBL.

Applicable Legislation and Standards
•
•

Australian Standard AS 2187.2-2006: Explosives – Storage and Use Part 2: Use of explosives (AS 2187.2-2006)
Assessing Vibration: a technical guideline (DEC 2006)

Category

Criteria

Peak component particle velocity of 5 mm/s at sensitive
receiver locations for 95% of blasts per year. Maximum of
Sensitive site*
Ground vibration
10 mm/s unless agreement is reached with the occupier
that a higher limit may apply.
Peak air overpressure level of 115 dBL at sensitive receiver
Operations lasting longer than 12
locations for 95% of blasts per year. Maximum of 120 dBL
Sensitive site*
Air-overpressure
months or more than 20 blasts.
unless agreement is reached with the occupier that a higher
limit may apply.
*A sensitive site includes houses and low residential buildings, hospitals, theatres, schools etc, occupied by people.
Operations lasting longer than 12
months or more than 20 blasts.

The limits as recommended in AS2187.2 are based on minimising human discomfort and are well below the levels likely to produce
structural damage. It is important to note that the likely vibration limits that the Bird In Hand Gold Project will need to comply with
are amongst the most stringent international compliance requirements. To highlight the conservative nature of these vibration
limits, the figure below details a range of common vibration sources around the typical residential household.
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Modelled Scenarios
Terramin undertook an investigation of baseline vibration and air-overpressure, this included the deployment of standalone
geophones onsite between May 2016 and October 2017. The results were published in monthly reports from SAROS and ‘Bird-inHand Gold Project, Assessment of Proposed Blasting Impacts‘, available on Terramin website.
The Bird-in-Hand Gold Project proposed operation is twenty-four hours per day, seven days per week. Different stages of the project
have different outcomes.
SCENARIO DESCRIPTION

PROPOSED MEASURABLE CRITERIA

PROPOSED LEADING INDICATOR

SITE PREPARATION (YEAR 0-0.5)

DECLINE DEVELOPMENT

All blast times and charge weights will be
recorded in a register to demonstrate all
construction blasting exceeding XXXkg**
charge weight will only be conducted
between 10am and 6pm.
(**Kg limit to be determined through the
PEPR development stage.)

YEAR 1

Peak component particle velocity of 5 mm/s
at sensitive receiver locations for 95% of
blasts per year. Maximum of 10 mm/s unless
agreement is reached with the occupier that
a higher limit may apply.

YEAR 2

YEAR 3

Peak sound pressure level of 115 dBL at
sensitive receiver locations for 95% of blasts
per year. Maximum of 120 dBL unless
agreement is reached with the occupier that
a higher limit may apply.

YEAR 4

All complaints acknowledged in 48 hours and
closed out within 14 days to the satisfaction
of the complainant or as agreed with the
Chief Inspector of Mines.
An incident register is to be maintained of all
native fauna injuries or deaths identified by
site personnel or the public. The register will
be reviewed monthly and results will be
presented in monthly site management
reports prepared by the Mine Manager. The
review will include the identification of any
procedural changes required.

Investigations of all native fauna deaths or
injuries recorded on the lease demonstrate
that the mine operator did not cause, or
could not have reasonably prevented, the
deaths or injuries occurring.

YEAR 5

YEAR 5.5

Terramin envisage the early stages of decline development, to be the most significant impact period.

What Has Been Done
Reports and research undertaken by Terramin and available on the website includes;
•

Bird-in-Hand Gold Project, Assessment of Proposed Blasting Impacts (April 2017)

Available at: http://www.terramin.com.au/community/bird-hand-community/reports/.

Community Consultation
•
•
•
•

Stakeholder meetings with neighbours from 2014-2017
Community Presentations:
o Inverbrackie Groundwater Focus Group (17th March 2015)
o Inverbrackie Groundwater Focus Group and broader public (22nd September 2016)
Community Drop in Days
o 28th/29th May 2017 poster number (9)
o 25th September 2017 – poster number (13)
Focus Groups and Workshops
o Technical Workshop with SAROS – near neighbours (8 December 2016)
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o Focus Group on Noise and Vibration – near neighbours (30 August 2017)

What Have We Heard
Please see QandA set B “Amenity” – which includes questions asked regarding vibration as part of the “amenity” topic.

How Community Perspectives have influenced Planning
Terramin have heard from community members that vibration has the potential to impact the amenity of the area, and concerns
regarding impacts to lifestyle have been raised by some near neighbours. There is a concern vibration could impact the
commercial business in the area.
Terramin communicated to community members at the “Drop In/Information” days that ≈ 2 instantaneous surface blasts could be
used to prepare the construction site, as opposed to a much longer period of a rock breaker and excavator. It was largely
communicated back to Terramin that the surface blasting would be preferable to limit the potential for impacts on amenity during
construction.
Terramin has committed to no adverse impact on public amenity or third party damage from blasting. Blasting design is a critical
part of a mining project and undertaken by a suitably qualified professional. The mining method use for the project is small scale
and the associated blasting is similarly small scale. Blasting accuracy is critical to the project and integral to the project to ensure
safety for people and the infrastructure, the economics and efficiency. Designs are developed to only remove rock to produce the
tunnel or to remove rock containing gold in a very controlled method. This minimises impact (including vibration and airoverpressure). In addition, this a safer environment for miners as well as less ground support required. Once the mine access tunnel
reaches the ore, it will be 150m below ground, under solid rock. Blasting analysis shows that it is highly unlikely that blasting will
be perceivable on surface through ore production.

Ground Vibration and Air-overpressure Design and Management Control Measures
Terramin has considered design and management measures to control ground vibration and air-overpressure as described in the
table below;
Design Measures and Management Strategies
A reduced tunnel development length
A reduced blast hole diameter
Lower density explosive products
Downloading blast holes (decoupled charges)
The use of electronic detonators to provide greater flexibility and accuracy in initiation timing, minimising the likelihood of vibration
enhancement from multiple blast holes
Increased confinement through increased burdens and/or stemming (more space between explosive and face)
Reduction in the surface area of the free face
Reduction in blasthole diameter
Reduction in charge weights
Modifications to initiation sequencing
Shields at the portal
Blast curtains
Physical barriers in the decline
Insulation
Blast Management Plan
SMS blast notification system for local residents
Communicate set blasting times to local community

What is the Proposed Outcome

“No adverse impact on public health or amenity from vibration or air-overpressure caused by
blasting”
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Woodside Community Consultative Committee Issue Summary - Visual Amenity
Terramin engaged Oxigen Landscape Architects (Oxigen) to prepare a Strategic Visual Amenity Plan (SVAP) for the Project. The
purpose of the Strategic Visual Amenity Plan is to identify the visual effects of the proposed mining operations through a strategic
approach addressing the proposed site operations, minimisation of the overall visual impact of the mine and integration within
the existing broader Onkaparinga Valley landscape.
The SVAP:
1. Examines the existing landscape character through photographic survey of key locations and analysis of the properties
context within the Onkaparinga Valley.
2. Identifies objectives for enhancing the visual amenity of the property.
3. Identifies techniques to strategically address the visual impact of future mining establishment and operations.
4. Specifies actions in the implementation of the strategy.
5. Illustrates the visual effects of earthworks and associated landscape remediation techniques from key viewpoints within
the surrounding locality.

Baseline Data Collection
Viewpoints were identified from the surrounding public roadways and places of business where views to the project site are visible.
A photographic survey was undertaken to record viewpoints and assist in determining the visual impact of the proposed project in
construction and operation on the adjacent landscape. Key viewpoints were identified from public roadways, businesses and
residential dwellings. The photographic viewpoints were taken to provide an image capture equivalent to perception of the range
of focal lengths of the human eye.

Applicable Legislation and Standards
The relevant legislation in relation to landscape and visual amenity at the proposed mine site is the Mining Act 1971 (SA) and Mining
Regulations 2011 (SA). Specifically, Regulation 30(1)(d) requires a set of mine rehabilitation outcomes that address external visual
amenity. There is no other specific legislation in South Australia which confers visual amenity accountability to any landholder.

What Has Been Done
Reports and research undertaken by Terramin and available on the website includes;
Strategic Visual Amenity Plan (“Visual Amenity+Site Plan Assessment”) available at: http://www.terramin.com.au/community/birdhand-community/reports/.

Community Consultation
•
•
•

Stakeholder meetings with neighbours from 2014-2017
WCCC October 2017, April 2018
Community Drop in Days
o 28th/29th May 2017 poster number (5 and 6)
o 25th September 2017 – poster number (6, 7 and 8)

What Have We Heard
Please see QandA set B “Amenity” – which includes questions asked regarding visual amenity as part of the “amenity” topic.

How Community Perspectives have influenced Planning
Terramin have heard from community members that the majority of the community and local landholders would prefer not to see
mining infrastructure. For this reason, the property Goldwyn was purchased to locateinfrastructure. Its natural topography can be
used to remove visibility of the operating area. There is a concern that an impact to visual amenity could impact on neighbouring
properties and businesses. For this reason the operational site has been designed not to be visible from surrounding properties,
with the exception of the access driveway and the ore silo. These features are not unlike features already along Pfeiffer Road. The
visual amenity outcomes developed for the Project to date has been designed to reflect the desire in the community to “fit in” with
the surrounding landscape. The design result has been to bund and revegetate the surrounds of Goldwyn to create green vistas.

Bird in Hand Gold Project | July 2018

Page 1 of 3

Bird in Hand Gold Project
WCCC Issues Paper

Air Quality Design and Management Control Measures
Terramin has considered design and management measures to control visual amenity as described below;
Landform
•
•
•
•
•
•

Landforms resulting from mining operations including the landscape bunds and Integrated Mullock Landform are proposed
to reflect the softer, undulating profiles of the adjacent Onkaparinga Valley.
Planted earth bund heights are proposed to be follow the fall of the adjacent natural contours and grades.
Ridge lines are proposed to vary in height to avoid unnatural straight lines, steep slopes and flat horizontal crests.
Bunds are proposed to be planted to reduce the contrast of disturbed surfaces.
The integrated mullock landform is proposed to be shaped to continue the adjacent natural spur.
The integrated mullock landform is proposed to be fully planted at completion of mine operations with a tree setout to
match the adjacent native eucalypt cluster.

Colour, materials and lighting
•
•
•
•
•

Contrasting colours of new landforms are proposed to be visually softened with planting or surface colour spray to
integrate with the surrounding landscape and adjacent vegetated hill crests
Artificially applied colours are proposed to be utilised to reduce the visual impact of contrasting landscape surfaces where
vegetation is not able to be quickly established or maintained.
Materials for building cladding are proposed to be selected for non-reflective surfaces and which do not detract from the
amenity and character of the area. Material colours are proposed to blend in with the natural surrounding environment.
Preferred colours are proposed to generally be of natural tones of browns, greens and greys.
All lighting to be in accordance with AS4282 – ‘Control of the obtrusive effects of outdoor lighting’ to reduce the potential
for nuisance to surrounding residences and businesses at nighttime.

Vegetation
•
•
•
•

Strategic planting with upper, middle and lower story vegetation improves visual amenity and increase the habitat and
biodiversity value of the property.
Trees are proposed to be planted in same species clusters to improve integration with the surrounding existing tree cover
and provide links to the adjacent Heritage Agreement area.
Early works planting of areas outside the operations area provide new screening potential and allow establishment growth
ahead of the construction phase.
Ongoing maintenance and weed control maintains a high quality landscape.

Built structures
•
•
•

Prominent built structures are proposed to be screened from view by a landscape bund and associated surface vegetation.
Tall structures unable to be screened like the ROM silo and loading structure are proposed to be sited to minimise views
from surrounding areas.
Fixed or mobile screens may be utilised within the operations area to reduce the impact of light spill due to night time
vehicle movements.
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Examples of Dust Design and Management Strategies
The lowered operational area and 5 m landscape amenity bunding removes line of sight of operational areas from neighbouring
properties.

What is the Proposed Outcome
The form, contrasting aspects and reflective aspects of mining structures are visually
softened to blend in with the surrounding landscape.
No nuisance or loss of amenity to any person beyond the operating site caused by external
lighting
Designated rehabilitation sites are established self-sustaining systems.
No clearance of existing boundary and fenceline vegetation outside of planned agroforestry
harvest by mining operations.1

1

Government Assessments have suggested this should be a measurement criteria rather than an outcome
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