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ANGAS PROCESSING FACILITY

MISCELLANEOUS PURPOSES LICENSE APPLICATION
2019/0826

ABN | 67 062 576 238

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

Strathalbyn Processing

Angas Processing Facility

Terramin’s Angas Processing Facility
All ore produced from the Bird-in-Hand Gold Project will be processed at the
Angas facility near Strathalbyn, using the same plant previously used to
process the lead/zinc ore via floatation method.
The rock is crushed and ground into a slurry in a SAG (semi-autogenous
grinding) mill. Additives that act very similar to detergents used to remove
grease from dishes are mixed into the slurry, and bubbles created attract
the gold and are skimmed off when they float to the surface.
This product is then dried through a thickener and filtration, producing
a sand like concentrate containing the gold and other valuable minerals
(including silver and copper).

Angas Facility Floatation Cells

Gold Attracting Bubbles

The left over material without the 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 a leaching process to extract gold from the ore.

GOLD PRODUCT

ANGAS ZINC PROCESSING FACILITY
Gold processing circuit

Gold ore from Bird in Hand arrives by truck

Gold ore placed on ROM pad

Gold ore enters the primary crusher
Crushed ore enters the SAG mill before
flotation
Crushed ore is floated. Gold concentrate and
a waste tail is produced
Gold concentrate is trucked offsite to be
turned into gold bars

Gold tail enters the Tailings Storage Facility

ANGAS ZINC PROCESSING FACILITY
Water Circuit Flowchart

Water is piped from the TSF to
the processing area

Water is filtered with clarifiers
and enters the process water
pond
Water moves from the process
water pond to the flotation
cells to "float" the gold

Water returns to TSF though
the tailings pipelines

ANGAS ZINC PROCESSING FACILITY
Site Changes

Refurbishment of processing
plant
- Inspection and refurbishment of required electrical, water
and flotation components

Gold flotation additives
- Process of flotation uses the same chemicals as Angas ore
- Possible addition of Oxalic Acid to remove oxide coating on
sulphide particles
- No cyanide to be used in the process

BIHGP marble tails added to Tailings
Storage Facility (TSF)
- Gold host rock is Limestone/Marble
- Geochemistry modelling and analysis completed
- Marble tailings reduces long term environment risk

TSF will have a new Operating
and Maintenance Manual
- New operating parameters regarding water surface area and
Reduced Level as tailings continue to fill the TSF

ANGAS ZINC SITE CHANGES
Gold ore alterations

Ore processing reduced to 140 000 tonnes/year from
previous 440 000 tonnes/year

Processing plant to be utilised approx. 14 days
month / reduced from every day
Gold ore from Bird in Hand arrives by truck
͌ 12 loads/7 days in compared to 12 loads/5 days out
͌ 1 truck of gold concentrate per day | 14 days/month

No mining under the Miscellaneous Purposes License

Gold coarse ore is smaller than zinc/lead ore - expected size
from BIH is 300mm / down from 500mm - no rock breaker.

Same time restrictions on loaders and crusher

7am to 10pm
Process water is a closed circuit via the TSF, additional
water requirements under existing water licence

Access + Transport

No traffic accidents that could have been reasonably prevented

Access

Proposed
Vehicle Entry

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 standard road trucks for transport to Strathalbyn for processing.
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Proposed vehicle entry location on Pfeiffer Road

Proposed vehicle entry on Pfeiffer Road

BIN1

CONVEYOR

BIN2
4-5 days
capacity
BIN3

Transport

Ore transport truck and trailer example
ORE TRUCKS TO ANGAS

The proposed Bird-In-Hand Gold Project is expected to generate the
following traffic volumes as part of the mining operation.
Haulage Vehicles 					

24 trips per day

Other trucks (eg supply trucks)

4 trips per day

Company Light Vehicles

10 trips per day

Employee Vehicles 					

30 trips per day

Visitors 							

6 trips per day

Total								

74 trips per day

Bird-In-Hand
Gold Project

Daily Pfeiffer Road Traffic Summary
• Existing heavy vehicle traffic on Pfeiffer Road: 153 (15.5% of total traffic)
• Expected increase in heavy vehicle traffic:
including other trucks)

28 (16.4% of total traffic

Processing at
Strathalbyn

N

The final route is yet to be approved with considerations to load limits and
time restrictions. The estimated total distance is 40km.
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.

Bird-In-Hand Gold Project Site to Strathalbyn Processing Facility

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)

BIRD-IN-HAND MINERS (SLSA B-23863)

Who is Terramin?
Terramin Australia Limited (Terramin) is an Australian based company with its
main assets and interests in South Australia (SA) 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 (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.
Terramin holds the Exploration Licence 5469.
Terramin administers and maintains the mineral claim and exploration licence
and the other statutory instruments required by legislation and regulation.
Based: Adelaide
ASX: TZN listed in 2003
Shareholders: 2900 / Majority owned by Australians
Market capital: ͌ $350 million
Operate: Algeria, Adelaide Hills and North Eyre Peninsula
• Developed and operated the Angas Zinc Mine from 2006 to 2013
• Purchased the Bird-in-Hand Gold Project in 2013
• Plans to utilise existing infrastructure at Strathalbyn

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

Why Woodside?
One of 17 historic gold mines, Bird-in-Hand produced over 10,500 ounces
of gold between 1881 and 1889, at an average grade of 14.5g/t.
After acquiring the Project in 2013, Terramin have since released a
revised Resource of 588,000 tonnes at 13.3g/t for 252,000 ounces of
gold. Initial scoping work includes an underground cut and fill mine
design targeting the upper Indicated Resource of 167,000 tonnes at
16.2g/t.
The Woodside line of reefs extends northwards for about 4kms with
the Bird-in-Hand Mine located at the centre. The Main Reef dips at
about 45º to the east and was worked from the vertical old Main Shaft
with drives to the ore body at six levels.
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Bird-In-Hand
Gold Project
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Project Location
The Bird-in-Hand Gold Project is situated on the site of the historic Birdin-Hand gold mine, located 2.7km from Woodside in the Adelaide Hills,
30km east of Adelaide and 40km north of Terramin’s existing Angas Zinc
Mine at Strathalbyn. Economic gold deposits such as this are very rare
and few regions can boast such assets.

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.

Gold geology of the Adelaide Hills

BIH Gold Project reef cross section

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

TAPLEY HILL FORMATION

visible to the naked eye.
Site drill core showing varying rock types
of the country rock

Gold ore section

Microscopic photos of gold within pyrite

Gold specks in drill core
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Community Engagement
Terramin’s consultation about the Bird-in-Hand Gold Project began with the
community in 2013. Since this time Terramin have;
A. Distributed regular newsletters.
B. Undertaken water quality monitoring.
C. Meet with the community and neighbours.
D. Undertaken air quality monitoring.
You can become involved and engaged in the Bird-in-Hand Gold Project by;
1. Applying to become a member of the Woodside Community Consultative
Committee (WCCC).
2. Contact Terramin at any time via phone; email; letter or the website.
3. Accessing the Department of State Development website and becoming
familiar with the regulatory process, including the community information
available to landowners and others.
www.minerals.statedevelopment.sa.gov.au

Economic Opportunity

Social

• 140 direct jobs to be created in Woodside and the Adelaide Hills.

Terramin have been and are a strong member of the Adelaide
foothills community, we have

• All ore to be processed at Strathalbyn facilities restoring 40 jobs.
• Estimated $44 million in capital construction. $7 Million above ground and $37
Million underground
• $30 million per annum operating expenditure.
Previous local suppliers include:

• Participated in local schools Natural Resource Management
Youth Environment Learning Programs (NRM YELP).
• A strong commitment to source materials locally.
• An employee safety voucher reward scheme, which provides
vouchers to Terramin staff to purchase locally.

Walsh Drilling, Garwoods, CMS, IGA, Local pub, Local bakery, Local traineeships,
• Supported local community groups including the State
Laser Electrical, LC Personnel, CLASS, Gilbert Motors, Uniforms, Hardware, Voucher
Emergency Service.
Schemes.
Freight - Flat Out Freight, APD, Whittams Transport

Woodside Community Consultative Committee (WCCC)
The WCCC is being established to provide a forum for local community members
with an interest in the Project or who feel they may be affected by it.

If you would like to take part in the WCCC please see a member of
the Terramin team for more information.

The WCCC ensures accurate, timely and effective communication between the
company, the mining regulator, other stakeholders and the community.

A meeting will be held on Monday 5th June 2017 to agree on
membership, meeting format, times and to elect a permanent chair
person who has the confidence of all of the Committee members.

It has an independent chairperson who aims to build and support meaningful
long-term relationships and to develop trust and confidence between all parties.

Contact: info@terramin.com.au

Contact Us
To receive further information from Terramin please

Joe Ranford - General Manager Terramin Australia

subscribe via our website: www.terramin.com.au

T: (08) 8536 5976 (business hours) E: jranford@terramin.com.au

Terramin welcomes your feedback and will assist with responses to any
questions you may have about the Company and its projects.
Community Comments (24 hours) T: (08) 8536 8010 E: info@terramin.com.au
You are also welcome to contact one of the following team members:

Matt Daniel - Environment & Community Superintendent
T: (08) 8536 5976 (business hours) E: mdaniel@terramin.com.au

Thank you for attendance and interest in the project. Your views are important to us.
Please fill in a feedback form which is located on the front table or see a team member!

Project Progression
Government Controls

Statutory Process

The granting of a Mining Lease by the Minister follows
a defined two stage (as shown on right) process to be
undertaken. A Mining Lease application is developed which
includes consultation with stakeholders.
The Minister reviews the following 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.
• 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.

Community Engagement
Understanding and responding to the views of the community
is a priority for Terramin as we strive to meet the very high
expectations that go along with working in the Adelaide Hills
alongside other land users and close to Woodside and other
Hills’ communities.
Terramin recognises that good management of community
relationships is as necessary to our business success as the
development and management of our operations.
Terramin has developed and adheres to the following
engagement objectives, which will support the efficient
development, smooth operation and closure of the Bird-InHand Gold Project:
• 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 and concerns are
identified and addressed.

Community Input

EXPLORATION LICENSE

NEW MINERAL CLAIM
WE ARE
HERE

DRAFT MINING LEASE PROPOSAL

MINING LEASE PROPOSAL
LODGED
(publicly available)

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

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)

Formal Public consultation
process
- online submission

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

DRAFT OF PROGRAMME FOR
ENVIRONMENTAL PROTECTION
AND REHABILITATION (PEPR)

CCC involved in developing the
PEPR and Closure Plan.

APPROVAL OF PEPR
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.

