APPENDIX C3
COMMUNITY INFORMATION POSTERS

BIRD IN HAND GOLD PROJECT
MINING LEASE PROPOSAL MC 4473

ABN | 66 122 765 708

Unit 7 / 202-208 Glen Osmond Road | Fullarton SA 5063

Project Progression
Statutory Process

Government Controls
The granting of a Mining Lease by the Minister
follows a defined process (as shown on right).
A Mining Lease application is developed which
includes consultation with stakeholders.
The Minister reviews the project elements during
the assessment to ensure:
• there is a reasonable prospect that a mineral
resource can be ‘effectively and efficiently mined’.
• all potential environmental impacts have been
identified.
• the proposed level of impact (environmental
outcome) is acceptable given the economic and
social benefits.

Natural Resources
Management Act (2004)
 EPEPR & drainage
well application
submitted

EPEPR & drainage
well application
approved

DEW grant
temporary water
license

• the proposed control strategies will achieve an
acceptable level of impact.
• there is a control mechanism at all stages during
the development of the Bird in Hand Gold Project,
Terramin work to ensure regulatory requirements
and expectations are met.

In addition to this, Terramin is required to complete
an application to the Minister for Sustainability,
Environment and Conservation under S128 of the
Natural Resources Management Act 2004, for an
authorisation to take and use water. Terramin
also intends to reinject water and will include this
request in documentation to the Department for
Environment and Water (DEW).

 Complete Managed
Aquifer Recharge
(MAR) test

 Report on MAR test
complete

Groundwater
Assessment Report
updates & peer
reviewed

Mining Act 1971

Community Input

EXPLORATION LICENSE

NEW MINERAL CLAIM

DRAFT MINING LEASE PROPOSAL

REPEG MINERAL CLAIM &
MISCELLANEOUS PURPOSES
LICENSES AREA

Significant public
consultation by Terramin
including meetings,
open forums, individual
discussions, information
sessions, gathering of
comments from
stakeholders

Community Reference
Group Created
– Community
Consultative
Committee (CCC)

MINING LEASE PROPOSAL
LODGED (MLP)
(publicly available)

GOVERNMENT
CONSULTATION PROCESS
Submissions published online
and provided to Terramin
Terramin responses
– published online

Formal Public
consultation process
– online submission

MINING LEASE DECISION
BY STATE GOVERNMENT
(with conditions specific to site)

Complete S128
application
DRAFT OF PROGRAMME FOR
ENVIRONMENTAL PROTECTION
& REHABILITATION (PEPR)

CCC involved in developing
the PEPR & Closure Plan

APPROVAL OF PEPR
& EPA license issued

MINING COMMENCEMENT
COMPLIANCE OF MINING
OPERATIONS SUPERVISED
BY GOVERNMENT
QUARTERLY PUBLIC
ENVIRONMENT REPORTS
ANNUAL PUBLIC
COMPLIANCE REPORTS

Community Consultative
Committee meet regularly
for Company update
and feedback

POST-MINING CLOSURE
PHASE BEGINS
(ML is rehabilitated
in accordance with
the Closure Plan)

Meetings are public

About Terramin
Terramin Australia Limited (Terramin) is an Australian based company
with its main assets and interests in South Australia and Algeria

The company is registered in Australia with its
Registered Office in Adelaide, SA (Australian Business
Number 67 062 576 238). Its shares are listed on
the Australian Securities Exchange in 2003 (ASX)
(Symbol: TZN).
Terramin is the parent holding company controlling
Terramin Exploration Pty Ltd which holds the
Bird in Hand Gold Project and associated leases.

Australian Interests

International Interest

Bird in Hand
Gold Project

Angas
Zinc Mine

Purchased 2013

Developed & operated
2006 – 2013

Tala Hamza
Zinc Project
(Algeria)
Joint venture with two
Algerian government
owned companies

Terramin holds the Exploration Licences 5469 and 6319.
Terramin administers and maintains the mineral
claim and exploration licence and the other statutory
instruments required by legislation and regulation.

Adelaide Hills
& South Gawler
exploration
tenements

Joint ventures
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Terramin has a highly capable team to take projects
from exploration through feasibility to production.
This team is supported by a Board which has extensive
business and project development experience.
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Terramin Gold – South Australia
The SA government has identified gold as a key commodity for the State,
recognising that South Australia is highly prospective for gold and has 27.5% of
Australia’s demonstrated gold resource. Terramin developed a South Australian
Gold Strategy and announced an aspirational target of one million ounces from
regional exploration targets in July 2018.
Richard Taylor, Terramin CEO noted, that South Australia has been built on
mining and that...

Bird in Hand historic workings north-south section (DME_SA 94-33)

“Terramin has the skills to realise these opportunities with smart
technologies, less impact and to create wealth for the community
by working with government regulators to ensure protection of
the environment and the community.”

History of Woodside Mining
Terramin will protect all heritage places on land it controls

Aboriginal Heritage
Terramin recognise the importance of Aboriginal heritage. Aboriginal and cultural heritage surveys have been completed.

Mining Heritage
1836

Since the arrival of the first European settlers to South Australia in
1836, the mines in the Mount Lofty Ranges have produced a wide
range of commodities, including building stone, clay and slate for the
rapidly growing city on the nearby Adelaide Plains.
Among the metalliferous materials that were mined are copper, silver,
lead, zinc, gold and pyrite. The 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.

1849

Alluvial gold discovered in the Onkaparinga River in 1849.

1880

In early 1880 a farmer named Mitchell was using explosives to help
clear his property of tree roots when he made the first discovery of
gold in what became the Woodside Goldfield.

1881

In July 1881 the Woodside Gold Mining Company was formed,
with its shareholders including the copper kings, Sir Thomas Elder
and Mr Barr Smith.
The Bird in Hand Mine was the largest on the Woodside Goldfield.
The total estimated production of the Bird in Hand Mine was
22,584 tonne of ore, yielding 327,918 grams (10,544 ounces)
of gold bullion, at a grade of 14.5 g/t gold.

Bird in Hand mine (SLSA B-6258)

Nest egg mine (SLSA B-6259)

Two in the bush mine 1880 (SLSA B-6262)

Diamond Drill Rig circa 1934
Private collection B & J Gale

Gold geology of the Adelaide Hills

BIH Gold Project reef cross section

Gold specks in drill core

Microscopic photos of gold within pyrite

How does gold form?
Gold vein deposits such as the one found at Woodside are formed from
hydrothermal fluids rising through the earth’s crust towards the earth’s surface.
These hydrothermal fluids travel the path of least resistance through fractures
and faults in the country rock. As these fluids travel through rock, changes in
temperature and pressure as well as chemical reactions resulting from contact with
various minerals in the country rock can lead to the deposition of ore minerals.
The Bird in Hand deposit was formed at moderate temperature and pressure
so is known as a ‘mesothermal vein’. Mesothermal veins are known for their
large size and continuation to depth, and comprise a major source of the world’s
gold production. Veins are usually less than two meters wide and often occur
in parallel sets. At Bird in Hand the veins merge and can be up to 8m wide.

TARCOWIE SILTSTONE
Brown (zinc sulphide)
Grey (lead sulphide)
COX SANDSTONE MEMBER
Yellow (iron sulphides)
White (quartz)
BRIGHTON LIMESTONE
The gold is very small
grained and very rarely
visible to the naked eye.

TAPLEY HILL FORMATION

Site drill core showing varying rock types
of the country rock

Gold ore section

Bird in Hand Heritage

Miners Camp, Bird in Hand

Private Collection – G Day

Woodside Local, Tom Bundall. Operation Bird in Hand, circa 1930’s

Bird in Hand Army Water Supply, circa 1940’s

Private Collection – G Day

Bird in Hand mine employees 1934

Bird in Hand chimney

Private Collection – G Day

Community member at Bird in Hand
engine house (post operations)

Private Collection – G Day

Private Collection – G Day

Private Collection – B & J Gale

Mine shaft in the Woodside Goldfields

Private Collection – B & J Gale

Typical Infrastructure
What type of mine is it?
The following images provide an indication of the style and types of infrastructure
and vehicles commonly used on similar project sites.

Mine Entry Portal

Concrete Batching Plant

Emergency Exit Shaft

Ventilation Shaft

Vehicle Maintenance Workshop

Underground Mining Truck

Office Complex

Light Vehicle

Integrated Mullock Landform

Mine Water Storage Dam

Dam Pump Shed

Pedestrian Access Entrance

Truck Wash Bay

Vehicle Wash Pad

Carpark Swale

Secure Entry Gateway

Bunded Fuel Store and Fill Station

Water Treatment Tanks

Run Of Mine Silo Loading Point

Ore Silo and Conveyor from Run of Mine

Landscaped Bund

Ore Transport Truck

What will I see?
The natural landform of the site also assists in screening views with the
operations area located between two existing ridge lines. A landscaped
earth bund is proposed around the perimeter of the operations area to
screen activity from the surrounding roads and neighbouring properties.
The perimeter landscape buffers are being strengthened with additional
native trees and shrubs to provide upper, middle and ground level vegetation.

Visual Amenity
The form, contrasting aspects and reflective aspects of mining structures
are visually softened to blend in with the surrounding landscape

Viewpoint

Current (2017)

End of Construction

Petaluma Winery
Visible Elements

• Ore silo
• Silo conveyor
• Loading shed

• Site views under the existing perimeter tree canopy
• Recent re-vegetation in adjacent paddock and
perimeter tree rows starting to be visible
• Foreground colour and depth perception changes
with seasonal vine leaf cover

• Construction hoarding / fencing in place
• No planting
• Silo in view

Artwine Cellar Door
Visible Elements

• Mine Water Dam
• Maintenance track
• Revegetation

• Site views framed by cellar door carpark trees
• Open grassed paddock and existing tree line is visible
• Construction hoarding / fencing in place
• No planting

Bird in Hand Winery
Visible Elements

• Ore silo
• Stormwater Dam
• Revegetation

• Site views under the existing perimeter tree canopy
• Recent re-vegetation in adjacent paddock and perimeter
tree rows starting to be visible
• Foreground colour and depth perception changes
with seasonal vine leaf cover

• Construction hoarding / fencing in place
• No planting
• Silo in view

Ridge Road
Visible Elements

• Ore Silo (very small)
• 2019 photograph
• View through existing large trees to site
• Silo in view in the distance
• Silo colour to be confirmed and shown for illustration purposes only
Final colour subject to community input

BIHGP Entry
Visible Elements

• Entry Road
• Fencing
• Stormwater infrastructure
• New planting

•
•
•
•

2019 photograph
Farm gate and rubble entry verge
Seasonal grass cover in verge
Views to open paddock

•
•
•
•
•
•

New entry road to allow vehicle turn path
New fence around entry (similar to Polo Club)
Stormwater infrastructure and scour protection in verge
Road and verge linemarking
Construction hoarding / fencing still in place
No planting within construction zone

Operations

1 year vegetation growth

Closure

• Run of Mine silo visible above tree canopy
• Silo colour to be confirmed and shown for illustration purposes only
Final colour subject to community input
• Initial plantings established

• Re-vegetation at perimeter partially obscures views into the site

• Run of Mine silo is removed
• Native shrubs, ground-covers & trees established

• Water storage dam and partial views of pump shed are visible
• Dam fringe planting and maintenance track partially visible
• Initial plantings installed

• Batter planting and adjacent re-vegetation partially obscuring dam edge

• Water storage dam with minimal water
• Native shrubs, ground-covers & trees established further

• Run of Mine silo visible above tree canopy
• Silo colour to be confirmed and shown for illustration purposes only
Final colour subject to community input
• Initial plantings established

• Re-vegetation at perimeter partially obscures views into the site

• Run of Mine silo is removed
• Native shrubs, ground-covers & trees established

• Run of Mine silo visible above tree canopy
• Initial plantings established

• Re-vegetation at perimeter partially obscures views into the site

• Run of Mine silo is removed
• Native shrubs, ground-covers & trees established further

• Shade tree avenue established
• Initial plantings established

• Native shrubs, groundcovers & trees

• Entry road and storm water infrastructure retained for future land-use
• Further tree growth

Underground Workings
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Mining Method
How will gold be mined
at Bird in Hand?
The Bird in Hand Gold Mine will be developed utilising
conventional drill and blast mining methods to make a
tunnel to the ore. Excavated rock is taken to the surface
with gold ore taken to Strathalbyn and rock without gold
(mullock) is stored on the surface before being progressively
returned to the mine to fill the excavated voids.

1

2

3

WASTE ROCK
FILL

MINE ORE

Gold bearing rock ore is
blasted and removed

Underground Drilling Rig

Underground Loader

4

WASTE ROCK
FILL

MINE ORE

Mullock is placed
into the void as fill

The next slice of ore
is mined

WASTE ROCK
FILL

The next slice of ore
is mined

All voids are backfilled

Cut & Fill Method Benefits
Emergency Exit

Entry Portal

6

MINE ORE

Mullock is placed
into the void

Mine Structure Diagram

5

Magazine

• Highly selective – allows better targeting of the narrow,
relatively shallow dip (~45 degrees) of the orebody.

Historic Bird in Hand Workings

• This geometry means broken rock won’t ‘flow’ for
large open voids, common in other mining methods.

Ground Level

• Better control of excess rock containing no gold that
would dilute the grade (gold quality).

}
Decline

Crown Pillar

• Smaller voids opened up reduces subsidence potential.
• Smaller blasts mean less damage to surrounding rock
and leads to better support.

Gold Ore Body
‘Reef’

Ventilation Shaft

• Same process used for the development of waste rock
is used for ore – no additional specialist equipment
is needed.

Levels

Lower Decline

-395m
Undergound Mining Truck

~12-24 months

Material mined from the tunnels is transported via
loaders and trucks to the surface Run of Mine (ROM)
system if it contains gold, or to the Integrated Mullock
Landform (IML) if it has no gold, ready for backfilling
the next underground void.

~5 years

~12 months

PEPR Approval

Site rehabilitation
Surface construction
Underground development
Ore production
Mine closure
Surface
earthworks
commence

Underground drill
& blast commences

Underground void backfilling
commences

Decline development
completed

Ore production
completed

Underground voids
backfilled & surface
rehabilitated

Drilling & Blasting
No adverse impact on public amenity or third party damage from blasting

The cut and fill method involves drilling into the site rock and using controlled
blasting to break the rock into a transportable size to bring it to the surface where
the gold containing rock (ore) will be loaded onto trucks and taken to Strathalbyn
for processing. Rock without gold will be used for backfilling the mine voids.

Blasting
A typical development face will use 250 – 300kg of explosive product in
50 – 60 holes. Holes are fired in a timed sequence to allow the fired rock
to move out of the way of the next hole being fired.
The timing of a single heading blast will take less than 5 seconds.
Overall blasting will take less than 60 seconds per day.

Drilling
A pattern of holes 30mm – 45mm in diameter are drilled using specialised drilling
machines (Jumbo) to a depth of approximately 3.5m – 5.0m into the ‘face’.

Bolting

7

1

Drilling with a jumbo

2

Shotcreting

Charging with
explosives

6

A ‘Jumbo’ drill rig drilling out a
development face in a decline tunnel

Typical drill bit

Setting explosives in tunnel ‘face’

Controlled firing

DRILL & BLAST
CYCLE
Mucking
& Scaling
Blasting

5

3

Ventilation

4
Shotcrete

Controlled & targeted blasting

• Sealing the decline and mine voids.

• Removes rock to produce the tunnel or to remove rock containing gold.

• Small aggregate concrete mix applied to walls to create a ‘shell’ or cover.

• Blasted rock allows for ease of handling – no big lumps!

• Prevents smaller rocks from slipping out of the walls.

• Minimises damage (including vibration and overpressure damage) to
the rock left in the newly exposed surfaces – less damage means a safer
environment for miners as well as less ground support required.

• Common applications include mining, civil applications (retaining walls,
road cuttings, tunnel linings etc).
• Helps seal cracks minimising ground water entering the mine.
A similar process has been successfully used in local infrastructure projects
like the Heysen Tunnels on the South Eastern Freeway.

SA Chamber of Mines and Energy Student Inspections at Strathalbyn

Shotcrete Stabilisation

‘Jumbo’ Drilling Rig

Underground Truck

Dust
No nuisance or health impact to local residents from dust, air emissions
or light spill generated by construction mining or closure activities
Definitions

Design Strategies

Terramin will undertake air quality monitoring at various locations around the site.
National ambient air quality standards (aka. NEPM) were established in 1998. In
South Australia the EPA (Environment Protection Authority) monitors air quality.

Design strategies which will mitigate and control dust include;

Terramin undertook an Air Quality Impact Assessment which modelled the
project’s predicted particulate matter (PM) levels during construction and
operation. The report also identified which mitigation strategies to use to
ensure Terramin remains well below allowable air quality emissions.
The Air Quality Assessment report considered particulate matter (PM) –
the range of particles within the air we breathe, using three measurements;
• PM 2.5 – particles <2.5 micron
• PM10 – particles <10 micron
• TSP (Total Suspended Particulates) – particles <50 micron
The report indicated no exceedances of any Project Objectives at any sensitive
receptors through construction or operation.
The site will be controlled by a Dust Management and Monitoring Plan, which
will be reviewed by the EPA, Department for Environment and Water (DEW)
and the Department for Energy and Mining (DEM).

• Seal onsite, internal roads.
• Sealed carparks.
• Enclosed loading area from ROM(Run of Mine) silo
• Enclosed ROM silo system rather than ROM pad.
• Enclosed haulage trucks.
• Screening (windbreaks) with use of landscaped earth bunds and boundary
vegetation surrounding the operating area.
• Revegetation strategies (ground cover) on bare earth areas – planted through
construction and established through operation and closure.
• Vehicles and plant fitted with appropriate emission control systems.
• Vent raise location – moved to Goldwyn rather than other locations to avoid
sensitive receptors (residence and native vegetation).

Truck wheel wash bay

Enclosed loading bay

Landscape irrigation

Hydromulching of landforms

Vegetated Windbreaks

Water truck

Management Strategies
Terramin will apply the following management strategies during construction
and operation to manage dust;
• No on-site crushing or screening.
• Vehicle separation – Road between underground and IML separate from
deliveries, ROM silo system, water treatment plant.
• Implementation of wheel washing system and wash down of vehicles.
• 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.).

• Installation of Water sprinkler systems
• Dust suppressant products (biodegradable binder) on the decline and
surface haul roads.
• Controlled moisture content of mullock and ore.
• Mullock is placed on the surface temporarily before replacement underground.
• Modification of operations (reduction or cessation) during adverse
meteorological conditions (ie: dry/windy conditions).
Terramin will implement a Dust Management and Monitoring Plan. This plan
includes Trigger Action Response Plan (TARP) and defines adverse conditions.

Noise & Vibration
No nuisance or health impacts to local residents from dust, air emissions,
or light spill generated by construction, mining or closure activities.
Noise
Noise goals are set in accordance with the EPA’s Environment Protection (Noise)
Policy 2007 (EPP) and are derived based on the land uses promoted by Council’s
Development Plan.
Potential noise sources of the Bird in Hand Gold Project include:

Construction will have noise limits applied, unlike any other rural development
in South Australia.
Operational Targets are proposed to be 47 dB(A) during the day and 40 dB(A)
during the night, which is 10 dB(A) lower than EPA requirements.

• Ventilation fans (with silencers)
• Maintenance workshop

Receiver Zone

Day Limit

• Articulated truck movements from underground to surface

Watershed (Primary Production)

• Front end loader on Integrated Mullock Landform

Mine Operating Targets

57dB
47dB(A)

Night Limit
50dB
40dB(A)

• ‘Run of Mine’ ore bin and conveyor
• Cement batching plant

Decibel Noise Scale

• Water pumps, light vehicles, deliveries.
A decibel (dBA) is a unit of measurement that indicates how loud a sound is.
Humans can hear sounds between 0 and 140 decibels.
DAY – Existing average noise levels surrounding the project are between
46 and 52 dB(A), with maximums occurring frequently above 55 dB(A).
NIGHT – Existing average noise levels surrounding the project are between
39 and 45 dB(A), with maximums occurring generally between 45 and 50 dB(A),
however, peaks have been observed at 56 dB(A).
The proposed Mining Lease and nearest noise-sensitive receptors are located
within the Watershed (Primary Production) Zone within the Onkaparinga Valley
Policy Area.
Decibel definition
Daily environmental
changes
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Vibration
Vibration & air overpressure
• When explosives detonate in rock, most of the energy is used in
breaking and displacing the rock mass.

How much does
it move?

• However, some of energy is released in the form of ground vibration
and air-overpressure.

Mining blast
14 Microns

• Air over pressure is a sound wave from blasting that is generated
below the threshold of human hearing.
• We cannot hear it but we can feel it.

WIDTH COMPARISON

Blasting Management Strategies
Ground vibration

Air overpressure

• Process of charging airspace
in drill holes

• Explosive quantity

• Explosive quantity

• Initiation timing

• Explosive type

• Number of holes

• Initiation timing and sequence

• Rock volume between tunnel
and explosive location

• Explosive type

Human hair
30 Microns

Sheet of paper
100 Microns

Thermal effects
on housing
2000 Microns

Access & Transport
No traffic accidents that could have been reasonably prevented

Access

Bird in
Hand Gold
Project

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.
Mining vehicles will bring the gold ore to the surface where it will be loaded
into ore trucks for transport to Strathalbyn for processing.

Proposed Pfeiffer Road vehicle entry

Proposed Traffic Route
The final route is yet to be approved with considerations to load limits and time
restrictions. The estimated total distance is 50km.
Terramin are working in collaboration with local council’s and the Department
for Planning, Transport and Infrastructure to determine the appropriate traffic
route from Woodside to Strathalbyn.
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.

Proposed transport route

Angas
Processing
Facility

Traffic Management
CONVEYOR

It is proposed that ore truck speed limits are reduced to 60km/hr along
Pfeiffer Road.

ORE ROM BIN
ROM SILO
4-5 DAYS
CAPACITY

LOADING
BIN

OR

Y
VE

ON

C

Ore trucks travelling between Woodside and Strathalbyn are to be covered
to prevent dust.
It is proposed that ore truck movements do NOT occur between:
6am – 9am Monday – Friday (commuter & school)
3pm – 4.30pm Monday – Friday (school)

ORE TRUCKS TO ANGAS

Ore Transport Diagram

10pm – 6am (overnight) Monday – Sunday
Good Neighbour Policy – Reduced trucking during community events.

Transport
The proposed Bird in Hand Gold Project is expected
to generate the following traffic volumes as part of
the mining operation.
Ore Trucks

24 trips per day

Other trucks (eg supply trucks)

4 trips per day

Company Light Vehicles

10 trips per day

Visitors

6 trips per day

In addition there will
be employee vehicle
movements, based
on the following
employee profile.
Daytime

52

Evening

15

Weekend

15

Ore truck & trailer example

Strathalbyn Processing
Terramin’s Angas Processing Facility
All ore produced from the Bird in Hand Gold Project
will be processed at Terramin’s Angas Facility near
Strathalbyn, using the same plant previously used to
process the lead/zinc ore via flotation method.
Rock is crushed and then ground into a slurry in a semiautogenous grinding (SAG) mill. Additives that act very
similar to detergents are mixed into the slurry, and
bubbles created attract gold and are skimmed off when
they float to the surface.

Gold Attracting
Bubbles

This concentrate is dried through a thickener and
filtration, producing a sand-like material containing gold
and other valuable minerals (including silver and copper).
The concentrate is sold for further refinement offsite.

Angas Facility Flotation Cells

The left over material without gold is sent to the tailings
dam on site at Angas. The Angas Gold Process does not
involve the use of cyanide commonly used in the leaching
process to extract gold from the ore.
Angas Processing Facility

ANGAS HUB
ORE TRANSPORT

COMMINUTION

PROCESSING

ORE DELIVERED

PYRITE CIRCUIT

TAILINGS
THICKENER

PYRITE/GOLD CONCENTRATE
THICKENER

TAILINGS DAM

ORE ROM BIN
RUN OF MINE PAD

CYCLONE
FEED

PRIMARY CRUSHER

SAG MILL

ROM SILO
4-5 DAYS CAPACITY
PYRITE/GOLD CONCENTRATE
STORAGE TANK

LOADING BIN
ORE TRUCKS
TO ANGAS

COARSE ORE BIN

TAILINGS

PYRITE/GOLD CONCENTRATE
FILTRATION

PYRITE/GOLD CONCENTRATE
TO MARKET

Water Management
No adverse impact to the supply of water caused by the mining
operators to existing users and water dependant ecosystems
Groundwater
The existing environment’s prime aquifer system is a Fractured Rock Aquifer,
which comprises several rock types, namely, the Tapley Hill Formation, Brighton
Limestone (Marble), Tarcowie Siltstone, Cox Sandstone and the Kanmantoo
Formation to the east of the catchment.

Terramin commissioned a groundwater study in 2013 which began with a
review of all current, historical and anecdotal information relating to the
regional groundwater system. This was followed by a groundwater and bore
census in co-operation with 37 local landowners.

• The aquifer is capable of supplying groundwater at rates of 1-40 Litres
per second to several operational bores and provides water to springs in
Inverbrackie Creek, with a salinity of less than 1,500 mg/L.

Groundwater modelling shows that groundwater level impacts to private
wells will be reduced by grouting ahead of development and eliminated by
groundwater reinjection to offset drawdown around the mine.

• Salinity increases up to 4,000 mg/L to the east, in the less productive and
older Kanmantoo Formation.

Capture Zone

Treatment

Recharge

Reuse

Recovery

Groundwater Management

Confining layer

The Bird in Hand Gold Project is located near the boundary of the Eastern
Mount Lofty Ranges (EMLR) and Western Mount Lofty Ranges (WMLR),
where there is a natural groundwater divide between the two catchments.
• In the EMLR, groundwater salinities are slightly higher (up to 4,000 mg/L)
than the groundwater salinities around the Bird in Hand Gold Project and
the Inverbrackie Creek sub-catchment (typically less than 1,500 mg/L).
• Grouting the mine is expected to reduce inflows by 90%. The reinjection
(MAR, managed aquifer recharge) of water back into the aquifers will limit
drawdown to a radial distance of 600m. This will maintain groundwater
levels in private bores and keeps the groundwater divide between the
Western and Eastern Mount Lofty Ranges.
• Groundwater modelling showed that by the last year of underground mining,
baseflows to the Inverbrackie Creek will be maintained throughout the mine
life if managed aquifer recharge (MAR) is adopted with grouting the mine
to reduce inflows by 90% into the mine voids.
• As a safety factor, the water system is designed to manage inflows at 70%
effective grouting.

Ambient
groundwater

Managed Aquifer Recharge (MAR) diagram

Grouting
Projects such as road and rail tunnels through mountains, dam walls and
underground mining tunnels all need an effective and safe method for managing
inflows of ground water that occurs naturally within the rock.
Grouting is the filling of existing cracks or voids in the rock using cement.
The cement used in this process is the same general purpose, locally sourced
cement used commonly throughout the building and construction industries.
This method has been successfully used at the Ernest Henry Mine in Queensland
where they adequately controlled high pressure inflows.

The risk of saline water migration was evaluated by solute transport modelling,
which showed with MAR, where groundwater inflows are managed, no saline
groundwater intrusion occurred thereby preserving the groundwater quality
of the Inverbrackie Creek Subcatchment in the Western Mount Lofty Ranges.

WATER CARRYING ZONE

1.
Exploratory drilling
discovers a water
containing zone.

FACE

TUNNEL

Reinjection Bore

Confined Aquifer

Subsurface
storage

PROBE HOLE

Above Mine

2.
TUNNEL

FACE

Irrigation Bore
GROUT
HOLES

The tunnel is excavated
up to 8m from the
water and grouting
holes are drilled.

TUNNEL

FACE

3.

Water harvesting
and reuse diagram
Tunnel grouting to protect from groundwater inflow

• Reinjection creates a higher water level outside the mine to prevent
impacts to other users.

Grout is injected into
the water containing
zone to seal around
the tunnel.

Managed Aquifer Recharge
(MAR)
What is MAR

Trial Outcomes

Australia has become a global leader in Managed Aquifer Recharge (MAR)
development, principally on the improvements and efficiency associated
with irrigation and management of waterways. MAR is a proven technology
utilised in more than 50 locations in urban South Australia.

Based on groundwater modelling, Terramin expect that the peak re-injection
requirement will be on average 5 L/s during the fourth year of mining (assuming
pre-excavation grouting achieves 90% water efficiency). In the first year of
operations it would average 2.2 L/s (70.8 ML/year). Under a scenario of 70%
effectiveness this would equate to a peak average of 15 L/s. Bore BHRIB01
achieved 13 L/s alone and the BIH Mining Lease Proposal assumes up to 8 sites
to provide redundant capacity and create a curtain effect around the operation.

MAR is the intentional recharge of water to suitable
aquifers for subsequent recovery or to benefit the
environment.
MAR is used in mining to manage water from dewatering and to ameliorate
environmental impacts of dewatering. Terramin operated a MAR scheme at
the Angas Zinc mine near Strathalbyn.
The modelling for the Bird in Hand Gold Project indicates some groundwater
will enter the underground workings. Terramin recognise that Managed Aquifer
Recharge (MAR) is key to optimising the groundwater management system
and ensuring the protection of groundwater users and the environment in
the Inverbrackie sub-catchment
Terramin conducted a MAR trial during the 1st quarter of 2019, under the
oversight of the Environment Protection Authority (EPA ) and the Department
for Environment and Water (DEW). The $1.1M trial was designed to investigate
the water management system associated with the proposed reopening of
the Bird in Hand gold mine at Woodside.

Terramin in association with technical advisors and the community have
undertaken extensive preparatory work as part of the development of the
mining lease application. The recent trial has further demonstrated the ground
water modelling, developed in the prior 5 years, is fit for purpose and further
confirms the site’s amenability to MAR as a water management solution.
The Bird in Hand Gold Project will also apply a number of mine design measures
to limit or prevent groundwater level reduction as well as maintain groundwater
quality, as a result of mining activities. These measures include;
• Mapping of water bearing zones and ongoing refinement of the
geological model
• Design mine plan to avoid known water bearing zones
• Probe drilling to assess ground conditions ahead of excavation
• Pre excavation grouting
• Treatment and reinjection of mine inflows into the surrounding Aquifer
through Managed Aquifer Recharge
All of the proposed mitigation methods are used worldwide and well proven
techniques throughout the mining and civil industries in the management
of groundwater.

Local bore pump supply company at reinjection site Checking MAR readings at a reinjection site

Trial Design
The trial involved investigation drilling at three sites to determine optimal
location for Reinjection Wells. Two sites were chosen and included a
Reinjection Well and a nearby Monitoring Piezometer (narrow 50mm bore).
The re-injection trial succeeded in demonstrating that groundwater could
be extracted from Bore IB4, and re-injected into BHRIB01 and similarly from
Bore BHRIB01 into BHRIB02. Both bores were tested stepping-up and steppingdown from the target 8.5 L/s per injection well. The highest rates were achieved
at BHRIB01 which maintained reinjection at 13 L/s during the trial. The trial
was conducted over an average of 8 days per bore.
Both injection trials were conducted below the safe injection pressures, which
were calculated based on the site geology and depth to water prior to the
injection trial, as per the National Managed Aquifer Recharge Guidelines.
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Water Quality
No adverse impact to the supply of water by the mining
operations to existing users and water dependant ecosystems
Storm Water

Water Treatment

The proposed storm water management system:

The mine design avoids major water bearing fractures and incorporates the use
of mine depressurisation and grout. However, there will still be a small amount
of water entering the mine. Some water seeps in through the walls, ceiling
and floor, allowing it to come into contact with machinery and blasting residue
resulting in introduced sediments.

• Protects the site infrastructure from flooding during a 1 in 100-year
average recurrence interval (ARI) event,
• Maximises the use of the natural site topography,

Water is also required as part of the mining process to control dust (drilling,
blasting, material handling) and heat (drilling).

• Mimics the existing natural flow regime, and
• Incorporates water sensitive urban design initiatives within the
development to provide improved water quality.

Terramin are exploring different water management options. All have the same
objectives adapted from the Western Mount Lofty Ranges Water Allocation Plan:

The design ensures separation of catchments based on their potential
for pollutant generation such that clean water does not intermix with
areas that have possibly higher pollutant levels.
• Water quality treatment measures are appropriately matched to
the pollution production potential for each area of the site.

The water treatment process will:
• Remove introduced nitrogen

Additionally, Terramin are
exploring options to:

• Remove any introduced
hydrocarbons

• Regulate the pH

• Remove the suspended solids

• Remove background sulphate

On-site Rock Lined Swale

Vegetated Swale Example

• Remove metals

• Detention basins have been incorporated to limit peak flows to
pre-development levels.
• Infiltration systems and on-site retention have been incorporated into
the design to mimic the pre-development flow regime such that the
site is water neutral from a storm water runoff perspective.
• On-site water reuse is incorporated to reduce demand for mains
water and to reduce off-site discharges.
Three distinct catchments onsite:
• Integrated Mullock Landform

The treatment system relies on a variety of sensors and alarms via telemetry,
allowing engineers to predict and solve any issues before they result in impacts
on the treated water.

• Mine operational area and offices
• Access roads and non-operational areas
Runoff from the Integrated Mullock Landform and mine operations catchments
will be directed to the water storage dam, which will also receive water from
mine void inflows.

All by products from the water treatment process are converted into
environmentally safe products, separated from the treated water, and are
used within the backfill process, removed from the site and/or recycled

Water from the offices and access roads will be directed into an on-site silt
retention dam and swales before meeting water quality targets and flowing
into the existing drainage line which enters Inverbrackie Creek.

Water
treatment
cycle

IML runoff

Clarifier

pH Adjustment

Bio Filter System

Tank

Tank

Anion Exchange System

pH Adjustment &
Flocculation mix

Sludge dewatering unit

Surface Water Storage Dam

Tank

MAR

Tank

UnderGround mine pumps

Solids to backfill underground

Mine affected stormwater

UnderGround Mine Equipment

Wheel wash/dust suppression

Groundwater

Environment
No loss of ecosystem health

Flora
• 9 vegetation types were identified across the Mineral Claim,
with predominantly Blue Gum and River Red Gum Woodland.
• The Mineral Claim is considered to contain areas of high
conservation value, with suitable habitat for listed flora and
fauna species.
• A total of 166 flora species were recorded including 38 introduced
species. An additional 10 species of orchids are known to occur
on the site.

She-oak seed

Spider Grevillea

Short-Beaked Echidna

Pobblebonk Banjo Frog

Billy Buttons

Emerging Orchid

• 4 South Australian listed species were identified. The Vulnerable
Behr’s Cowslip Orchid, Pale Wood-rush, Blue Star Sun-orchid and
the Rare Pink Gum.
• Local seed collection will assist in revegetation with propagation
by a local native plant specialist nursery.

Fauna
• The Project site was surveyed for mammals, reptiles, frogs and
birds using a range of methodologies for four consecutive nights.
A total of 1308 observations from 85 species within 46 families
were recorded during the fauna survey.
• 62 bird, 17 mammal, 7 reptiles and 4 amphibians were recorded.

Lesser Long Eared Bat

• 5 bat species from two families were identified from 2033
echolocation call sequences.
• The Vulnerable Yellow-tailed Black Cockatoo, Rare White-winged
Chough and Crested Shriketit were recorded.

Site Design

Bund planting 2017

Preservation and enhancement of the native environment has
been the driving objective behind Terramin’s site design.
The site design includes buffer zones around the creek lines of
the property and the newly assigned Native Vegetation Heritage
Agreement Area.
40,000 native plants have been established to provide habitat
for native species of lizards, insects, marsupials and birds .
The site design avoids all significant trees on site.
Species selection has been entirely chosen based on local endemic
species to maximise vegetation success on local soil and climatic
conditions.

Landscaped Bund 2019

Monitoring Ecosystem Health

Golden Wattle

Local School’s nest box project

Site storm water design does not alter surface water flow volumes
entering the subcatchment, thus not altering the water available
for downstream riparian vegetation.
A Phytopthora and Phylloxera Management Plan has been
implemented as a precaution.
Once operating, the site will have revegetated 10.5 hectares of
land with native vegetation endemic to the area, which will create
a biodiversity corridor linking with the Native Vegetation Heritage
Agreement area.
A buffer zone around the heritage listed Lone Hand mining
chimney has been implemented.

Community Involvement
Terramin is committed to working with communities where we operate to
maximise the benefits and minimise the impacts resulting from our activities
Understanding Our Community

Stronger Communities

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.

Terramin has a commitment to resourcing projects which build strong
partnerships with the community in which they work. Examples of activities
in the Woodside community include:

Consultation is an iterative process which continues for the life
of the Project and during all stages; exploration, construction.
mining operation and closure.

Scouts tree planting
A team of Scouts helped plant 11,800 seedlings on the Terramin property
at Woodside as part of National tree Planting Day.
This added to more than 40,000 native trees, shrubs and sedges which have
now been planted on the 36 hectare property during the past five years.
Land management practices and revegetation work now underway is making
sure that more than half of the land will be returned to native vegetation in
support of the Adelaide Hills quest for biodiversity.

SACOME visit to Strathalbyn during closure phase of Angas Zinc mine

Tree planting, National Tree Day 2017

CSIRO – Pulse Survey

Rare seed collection

Terramin has worked with CSIRO since 2016 to understand the drivers of
Social License for the proposed Bird in Hand Gold Project. This work has
involved five community workshops, an anchor survey and eight pulse reports.

Terramin is working with the Adelaide Botanic Gardens by sponsoring seed
propagation and collection of the endangered Caladenia rigida (Stiff White
Spider) orchid.

CSIRO has actively recruited new community members to join the survey
series and invited past participants to continue their participation.

Terramin and a near neighbour have identified the Spider Orchid and are exploiting
the opportunity to collect seed and conserve this endangered species. The South
Australian Seed Conservation Centre is now propagating the Spider Orchid seed and
planning to transplant 100 plants to Woodside in the coming years.

Terramin and CSIRO report on the ‘pulse survey’ findings to the WCCC.
The report findings inform the Community Engagement Plan (CEP).

Woodside Community Consultative Committee
(WCCC)
The WCCC has been established to provide a forum for local community
members with an interest in the Project or who feel they may be affected by it.
The WCCC operates under a Terms of Reference and have an independent chair.
The Committee currently represents a range of interests in the community
meets regularly and has an opportunity to meet with technical advisors to
Terramin and review reports which inform the Mining Lease Application (MLA).
Presentations to WCCC meetings and copies of the WCCC minutes are
available on Terramin’s website www.terramin.com.au.

Spider Orchid (Caladenia rigida)

Dan Duval, of the Seed Collection & Research
Centre, with Matt Daniel from Terramin, viewing
the Spider Orchid seeds with a microscope

Woodside Warriers Soccer Club
Terramin has committed to the solar panel project, which will install panels
onto the clubhouse roof. This project will provide cost effective electricity
for pitch lighting.
Technical meeting at Strathalbyn library,
September 2017

Community meeting, Woodside Townhall,
June 2014

Terramin looks forward to being a part of the Woodside community and
contributing to more community projects.
Contact the Terramin team to discuss ways your community project could
be supported by us.

Economic Impact & Opportunity
Economic Opportunity

Employment, internships & learning pathways

At Woodside and Strathalbyn the project will create:

During construction and/or operation, Terramin is likely to employ; hydrologists,
geotechnical engineers, civil engineers, earthmoving and heavy equipment
operators, drilling contractors; metallurgists; geologists; mechanical engineers,
surveyors, variety trades people, administrators, environmental scientists and
procurement specialists.

140

direct jobs

worth an
anticipated

$6.4 million

Terramin has supported and continues to support tertiary students, by giving
them real world vocational experiences and on-site experience. Terramin
has provided over a dozen students opportunities in both environmental
and engineering disciplines, experience at Woodside and Strathalbyn over
the past four years.

in salaries
per annum

The processing of ore at Angas
mine facilities in Strathalbyn will:

In the local areas, over the life of the mine,
The Bird in Hand Gold Project will generate
a further:

420

restore

40

From left: Chloe Anderson
(University of Adelaide student)
with Terramin staff Katy Fechner
and Eric Whittaker

indirect
jobs

jobs

Terramin’s policy is to employ locally, to create job training opportunities
and to use local suppliers and services wherever possible.

“We proved that policy in Strathalbyn and it will continue
in Woodside and the Hills region.”
R
 ichard Taylor, Terramin CEO
Construction and operating estimates* are currently at;

$34 million

$30 million

$66 million

in capital construction
investment
pre-production

per annum
operating
expenditure

sustaining
capital

*estimates will be furthered detailed during the PEPR phase

Pictured at Strathalbyn are (left-right)
Michael Wilson of Strathalbyn, environmental field worker,
and University Students Slava Zhukovskiy and James Baylis

Local Business Opportunities
Terramin have been and are a
strong member of the Adelaide
Hills community, we have a strong
commitment to source materials
from local businesses.
To date this local spend has
equated to > $10 million spend
of which 30% has been with
local suppliers.

National

$2,256,123.28

23%
Local

State

$3,442,447.13

47%

$1,674,036.49

30%

MAR & water testing
“Already in the Woodside area we have carried out the most
thorough water bore testing regime seen in the Adelaide Hills,
working with the owners of over 40 local agricultural properties
to study the effect of groundwater movement in the valley.”
This work was undertaken with local companies.
If you are interested in becoming a supplier for the Project, please complete
a Supplier Expression Of Interest Form available on the Terramin website and
email to info@terramin.com.au

Adelaide University students conducting water quality testing

Mine Closure Process
Ensure the site is left in a stable, non-polluting state indefinitely

What is a Closure Plan?

A Closure Plan Includes:

MINING LEASE
APPLICATION

FEASIBILITY

CONSTRUCTION

OPERATIONS

DECOMMISSIONING

PROGRAMME FOR
ENVIRONMENTAL
PROTECTION AND
REHABILITATION
(PEPR)

CLOSURE

• Potential land use options.
• Final landform.
• Proposed vegetation covers (including native vegetation that will not be
disturbed due to proposed mining operations).

POST CLOSURE

RELINQUISHMENT

• Any infrastructure that will remain on site and will become the responsibility
of the future landowner, including sheds or dams.
• Location of rehabilitated areas showing surface contours and revegetation.
• Expected final water level and water quality of mine voids.
• Predicted final groundwater levels.
• Relevant and backfilled remaining underground workings.

Mine Closure Checklist
	
Post closure land use agreed upon – in Mining
Lease Application.
	
Closure design work finalised – in Mining Lease
Application and Program for Environmental
Protection and Rehabilitation stages.
Closure announced.
	
Underground workings and vent raises backfilled
to ensure site is geotechnically stable in perpetuity.

Proposed Closure Outcomes
• Ensure underground voids are filled so that subsidence cannot occur at
any time after mine closure.
• Ensure that the decline under Bird in Hand Road is backfilled to ensure
in perpetuity integrity of the road.
• Ensure the site is left in a stable, non-polluting state indefinitely.
• No contamination and pollution is caused by waste products and hazardous
materials used in the mine operations.
• Ensure that soil quality and quantity are protected.
• No adverse impact to the supply or quality of water by the mining operations
to existing users and water dependant ecosystems.
• No contamination of natural water drainage systems, streams and rivers,
groundwater, land and soils occurs either on or off site resulting from
permanent disposal or temporary storage of mine ore or waste material

S ite infrastructure removed – ROM silo, water
treatment plant, cement batching plant.
 losure earthworks commence. Site shaped and
C
contoured where required, remaining hardstand
areas levelled for reuse.
	
Site contamination assessment completed
– no risk to groundwater, surface water, soil or air
quality into the future from the mining operation.
	
Apply to extend Native Vegetation Heritage
Agreement area over remnant Eucalypt patch.
Site offered for sale as a commercial opportunity.

DOCUMENTATION

Terramin’s Closure Plan for the Strathalbyn mine and processing facility was the
first approved by the SA Government under the new requirements.

PRE-FEASIBILITY

STAKEHOLDER INPUT

The plan requires significant proof and ongoing environmental monitoring to
ensure that a mine site is left suitable for other uses.

CONCEPTUAL CLOSURE PLANNING

A more rigorous closure process for all mines opened after 2012 is now applied
to mining companies in SA to manage the optimal closure of a mining operation
which ensures protection of the environment and community.

EXPLORATION

TRANSITION TO
CLOSURE

A closure plan must be designed and approved before mining starts. The closure
plan must prevent or minimise adverse long-term environmental, physical, social
and economic impacts, and create a stable landform.

Get involved
You can become involved and engaged
in the Bird in Hand Gold Project by;

1.

Attending public Woodside Community
Consultative Committee (WCCC) meetings

2.

 ttending other Terramin information
A
and community events

3.

Accessing the SA Department for Energy
and Mining (DEM) website and gathering
more details on the regulatory process
and mining in South Australia
www.energymining.sa.gov.au/minerals/mining

4.

C ontacting Terramin at any time
via phone, email, letter or the website
We welcome your feedback and will provide
responses to any questions you may have
about the Company and its projects.
Community Comments (24 hours)
T (08) 8536 8010
info@terramin.com.au
To receive further information from Terramin
please subscribe via our website:
www.terramin.com.au

