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Introduction

1

1

1.1

Background

Terramin Australia Ltd (Terramin) manages a Tailings Storage Facility (TSF) at their Angas Zinc Mine
(Site), which is located near Strathalbyn, South Australia. The TSF receives tailings generated by the
zinc mine.
As part of permitting undertaken for the Mine a Mining and Rehabilitation Program (MARP), which
included TSF construction and rehabilitation, was submitted by Terramin to the department of Primary
Industries and Resources South Australia (PIRSA) in 2007 (Angas MARP July 2007) 1 The site is now
regulated by the Department of Manufacturing, Innovation, Trade, Resources and Energy (DMITRE).
The MARP includes a proposed TSF capping profile, however since the issue of the MARP, Terramin
have engaged URS to further assess the MARP and other potential capping profiles. As a part of the
assessment of the potential capping profiles, a geotechnical investigation of available capping soils
was conducted around the Angas Zinc Mine site, and adjoining properties.
This report describes the methodology and results from the geotechnical investigation under taken
during two site visits: 8 November 2012 and 7 February 2013.

1.2

Objectives

Due the ongoing nature of the investigation, the objectives of the geotechnical investigation as a whole
can be split into two parts.

1.2.1

8 November 2012 Geotechnical Investigation

URS was commissioned by Terramin to characterise shallow site soils and re-vegetated portions of
the site.

1.2.2

7 February 2013 Geotechnical Investigation

URS was commissioned by Terramin to investigate the geotechnical material properties in the tailings
dam walls via shallow mechanically and hand excavated test pits. The aim of the geotechnical
investigation was to provide actual samples and test results of the soil in the TSF.

1

Angas Zinc Mine, Strathalbyn South Australia: Mining and Rehabilitation Program. Terramin report reference TZN0637V16R3 dated 20 March 2007
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2

2

2.1

Scope of Works

The scope of work for the geotechnical investigation conducted on 8 November 2012 is outlined
below:





Preparation of a site specific Health, Safety and Environment Plan.
Check of service clearance forms, approvals, and permits provided by Terramin.
Excavation of test pits in approved areas as per the onsite direction of URS and Terramin
Logging of soils recovered to describe the soils encountered and sample large bags of material for
laboratory testing purposes.
 Evaluate vegetation characteristics including plant density and root distribution with depth to
provide site-specific data.
 Preparation of a factual geotechnical report, exclusive of the vegetation
The scope of work for the geotechnical investigation conducted on 7 February 2013 is outlined below:
 Modification of the existing Health, Safety and Environment Plan to cover work on the TSF Wall
 Check of service clearance forms, approvals and permits provided by Terramin.
 Excavation of mechanical test pits in approved areas on the TSF, the number and location within
the approved area directed by the onsite URS engineer.
 Logging of soils recovered to describe the soils encountered and sample large bags of material for
laboratory testing purposes.
 Preparation of a factual geotechnical report.

2.2

Methodology

2.2.1

8 November 2012 Geotechnical Investigation

URS prepared a site specific Health, Safety and Environment Plan for the geotechnical investigation.
As it was known that some test pit areas were near to the site boundary, prior to commencing site
works, dial before you dig plans were obtained and reviewed. Permits allowing excavation at various
areas across the site, which also included service clearance approvals was viewed prior to conducting
works at each location.
Five test pits (denoted TP01 to TP05) were excavated across the site on 8 November 2012. Test
pitting was conducted using a 20 tonne excavator, a mini excavator, and a bobcat. The test pits were
positioned in potential cap material source locations and in revegetated areas. A test pit location plan
is provided on Figure 1, Appendix A.
The field investigation was performed under the full-time direction of a geotechnical engineer from
URS. The soils encountered in the test pits were logged in general accordance with the visual-tactile
method outlined in AS 1726-1993 “Geotechnical site investigations’. Engineering logs of the
boreholes, along with explanatory notes are enclosed within Appendix B.
Large disturbed bag samples were taken at potential cap material source locations, including
stockpiles from the landfill adjacent to the east of the Angas Zinc Mine site.
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2.2.2

7 February 2013 Geotechnical Investigation

URS modified the existing Health, Safety and Environment Plan previously used for the geotechnical
investigation conducted on 8 November 2012 to suit excavations on the TSF wall. Permits were
available for mechanical excavation for the western wall, but not the southern wall. The permits
showed service locations, and all approved areas were away from potential services.
Fourteen test pits (denoted TP06 to TP019) were excavated on 8 November 2012. Test pitting was
conducted using a 30 tonne excavator on the western wall (11 of), and hand tools on the southern wall
(3 of). The test pits were initially spread evenly along the permitted area, and additional locations
selected based on the soil encountered. A test pit location plan is provided on Figure 1, Appendix A.
The field investigation was performed under the full-time direction of a geotechnical engineer from
URS. The soils encountered in the test pits were logged in general accordance with the visual-tactile
method outlined in AS 1726-1993 ‘Geotechnical site investigations’. Engineering logs of the boreholes
are enclosed within Appendix B.

4
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Site Description

3

3

3.1

General

The Angas Zinc Mine is located to the east of Strathalbyn in the Adelaide Hills. The site is located in a
rural setting, surrounded by areas of cleared agricultural land and low-density residential
developments to the north and east.
The site is an operational underground zinc mine, which includes an open cut entrance to the mine
shaft, operational material processing plants, a tailings dam, machinery recycling area, office
buildings, haul roads and a car park near to the office buildings. The Angas Zinc Mine site contains
many features, so the site description for this report describes only the portions of the site under
investigation.
Towards the north eastern boundary, a bund approximately 3 metres high was positioned
approximately parallel to Callington-Strathalbyn Road, between the mine and the road. The bund was
not natural, had been constructed in 2007, and was vegetated with various shrubs and grasses.
In the north western portion of the site, a trial vegetation area was located adjacent to CallingtonStrathalbyn Road. According to the Terramin site representative, treated sewage water from the area
had been irrigated over the area, so the vegetation was in poor health and sparse.
The southern portion of the eastern boundary, near to the machinery recycling area was vegetated
with native trees and some grasses, and appeared to be at the natural grade of the surrounds.
The TSF is located near to the centre of the site and the tailings beach falls in a south westerly
direction. The tailings beach conforms to the general fall of the site, and as such, the TSF walls are
larger along the southern and western boundaries relative to the northern and eastern walls.
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4

Investigation Results

4.1

Laboratory Testing

Selected soil samples were submitted to a NATA accredited soil testing laboratory for the following
range of testing:







Atterberg limits
Moisture content
Emerson Class testing
Particle size distribution (PSD) (by sieving and including hydrometer testing on select samples)
Standard compaction testing
Permeability testing to 85% standard compaction.

Some of the disturbed samples sent to the laboratory were mixed prior to laboratory testing. Equal
samples by weight from TP06 to TP09 (TP 6,7,8,9) were mixed together to make a general
representative sample. The sample created from TP 6,7,8,9 was then split with one of the portions
mixed with sample from TP02 at a ratio of 70%:30% (TP 2,6,7,8,9) by weight respectively.
The results of the testing are summarised in the tables below and the laboratory test results sheets
are presented in Appendix C.
Additional tests for suction and hydraulic conductivity (permeability) testing were supplied as three
disturbed samples labelled TP2, TP 6,7,8,9, and TP 2,6,7,8,9. The results of soil suction testing, which
commenced at Soil Water Solution in January 2013, are presented in Appendix C.
Table 4-1
Test

Summary of Laboratory Soil Testing
Depth

Moisture

Atterberg

Content

Limits

m

%

LL/PI/LS

Gravel

Sand

Fines

Number

m/s

0.0 to

6.5

27/9/5

0

71

29

4

5.9x10

11.2

29/8/4

0

79

21

4

2.7x10-5

6.0

27/11/4

0

79

21

4

9.2x10-6

-

16.0

50/29/13

0

62

38

2

2.0x10-7

SP01

-

6.4

30/17/9

0

65

35

SP02

-

8.8

41/28/12

0

68

32

TP08

0.15 to

0

50

50

56/33/13

0

54

46

2

9.5x10-10

44/25/11

0

62

38

Pit

TP01

Grading (%)

Emmerson

Permeability

Class

-7

0.2
TP01

1.0 to
1.2

TP02

0.3 to
0.5

TP
6,7,8,9

0.3
TP09

0.4 to

21.7

0.5
TP12
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Test

Depth

Pit

Moisture

Atterberg

Content

Limits

%

LL/PI/LS

m

Grading (%)

Emmerson

Permeability

Class
Gravel

Sand

Fines

0

55

45

0

54

46

Number

m/s

0.5
TP12

0.4 to
0.6

TP17

0.2 to
0.3

Where: LL = Liquid Limit

4.2

PI = Plasticity Index

LS = Linear Shrinkage

Soil Profiles

Various soil profiles were encountered across the site and TSF walls. This was expected because of
the nature of filling over the mine site and the offsite sourcing of some materials for the TSF wall. Four
soil profiles were found over the site, and two general soil profiles were found in the TSF walls.
Each test pit location can be seen on Figure 1 – Appendix A. Photos of the test pits can be seen in
section 5 of this report.

4.2.1

Site Soil Profiles

Table 4-2

Soil Profile TP01

Interpretation

Fill

Depth From

Depth To

(m)

(m)

0.0

0.3

Description

Clayey SAND; fine to coarse, dark brown, low
plasticity, some fine to coarse sub angular to
surrounded gravel, trace organic matter on surface.

Natural

Clayey

possibly Sandstone

Sand,

0.3

2.5

Clayey SAND; fine to coarse, yellow brown, pale
brown, off white, fine to ~200 mm cemented sand
gravels, increasingly cemented with depth.

TP01 was excavated near to the mine entrance gate into a possible material borrow source. Due to
the high resistance to mechanical excavation, a 20 tonne excavator was used to expose up to 2.5 m
depth.

8
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Table 4-3

Soil Profile TP02

Interpretation

Fill

Depth From

Depth To

(m)

(m)

0.0

0.6

Description

Clayey SAND, fine to coarse, orange brown, brown,
low plasticity, trace fine to coarse subangular to
subrounded gravels, trace subangular cobbles,
some fine roots.

TP02 was excavated via a mini excavator into the bund near to the toe, immediately adjacent to some
shrubs and vegetation. It is unknown whether the entire bund consists of the material logged and
tested during the site visit on 8 November 2012.

Table 4-4

General Soil Profile TP03 & TP04

Interpretation

Fill

Depth From

Depth To

(m)

(m)

0.0

0.75

Description

Sandy CLAY; low plasticity, dark brown, fine to
coarse sand, some fine to coarse sub angular to
surrounded gravel, trace organic matter on surface,
trace fine to coarse subangular to subrounded
gravels..

TP03 and TP04 were excavated via a mini excavator to assess the vegetation growth at the north
western revegetation area, and it was not expected that soil from the test pit area would be used for
capping material. As a result geotechnical testing was not conducted on the samples.
Table 4-5

General Soil Profile TP05

Interpretation

Fill - Topsoil

Depth From

Depth To

(m)

(m)

0.0

0.3

Description

Silty SAND; fine to coarse, brown, light brown,
some rootlets.

Natural Sandy CLAY

0.3

2.5

Sandy CLAY; medium to high plasticity, brown, fine
to coarse sand

TP05 was excavated via a bobcat to assess the vegetation growth at the north eastern revegetation
area, and it was not expected that soil from the test pit area would be used for capping material. As a
result geotechnical testing was not conducted on the samples.
SP01 and SP02 were sampled from stockpiles in the eastern neighbouring property. The stockpiles
were, according to the Terramin site representative, excavated from a pit excavated to allow for
asbestos storage. The asbestos storage pit was roughly estimated by observation to be approximately
40 metres deep. Plate 5-6 in section 5 shows the asbestos pit, and Plate 5-7 and Plate 5-8 show the
stockpiles.
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4.2.2

TSF Soil Profiles

Table 4-6

General Soil Profile TP06 to TP11

Interpretation

Fill - Topsoil

Depth From

Depth To

(m)

(m)

0.0

0.1

Description

Organic Silty SAND; fine to coarse, dark grey, bark
chips and roots, some fine to coarse gravels

0.1

Fill Silty SAND

0.3 to 0.4

Silty SAND; fine to coarse, grey, dark grey, some
fine to coarse gravels.

Fill

Clayey

SAND

or

0.3 to 0.4

0.6

Clayey SAND/Sandy CLAY; medium to high
plasticity, orange brown, brown, cream, fine to

Sandy CLAY

coarse sand, some fine to coarse gravels and
cobbles.

This soil profile was typically found in test pits excavated from within 1 m to 1.5 m vertically from the
top of the western TSF wall.
Table 4-7

General Soil Profile TP12 to TP16

Interpretation

Fill - Topsoil

Depth From

Depth To

(m)

(m)

0.0

0.1

Description

Organic Silty SAND; fine to coarse, dark grey, bark
chips and roots, some fine to coarse gravels

0.1

Fill Silty SAND

0.3 to 0.4

Silty SAND; fine to coarse, grey, dark grey, some
fine to coarse gravels.

Fill

Sandy

CLAY

Clayey SAND

or

0.3 to 0.4

0.6

Sandy CLAY/Clayey SAND; fine to coarse, red
brown, orange brown, brown, medium to high
plasticity, some fine to coarse gravels, inclusions of
Silty SAND/Sandy SILT, trace plasticity, grey, fine
to medium sand.

This soil profile was typically found in test pits excavated from within 3 m to 4 m vertically from the top
of the western TSF wall. Access to lower portions of the western TSF wall could not be gained with the
30 tonne excavator, and the surface was too hard to excavate by hand. As a result excavations were
not conducted more than 3 m to 4 m vertically below the top of the western TSF wall.

10
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5 Photos

Plate 5-3

TP03

Plate 5-4

TP04
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Plate 5-5

TP05

Plate 5-6

Asbestos Pit - Source of stockpiles SP01 and SP02
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5 Photos

Plate 5-7

SP01 Stockpile

Plate 5-8

SP02 Stockpile
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Plate 5-9

TP06

Plate 5-10

TP07
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Plate 5-11

TP08

Plate 5-12

TP09
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Plate 5-13

TP10

Plate 5-14

TP11 – excavator full length
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Plate 5-15

TP12

Plate 5-16

TP13
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Plate 5-17

TP14

Plate 5-18

TP15 – sample in excavator bucket
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Plate 5-19
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TP16
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URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and
thoroughness of the consulting profession for the use of Terramin Australia Ltd.
Except as required by law, no third party may use or rely on, this Report unless otherwise agreed by
URS in writing. Where such agreement is provided, URS will provide a letter of reliance to the agreed
third party in the form required by URS.
It is based on generally accepted practices and standards at the time it was prepared. No other
warranty, expressed or implied, is made as to the professional advice included in this Report.
It is prepared in accordance with the scope of work and for the purpose outlined in the contract as
detailed in Section 2.1 of this Report
Where this Report indicates that information has been provided to URS by third parties, URS has
made no independent verification of this information except as expressly stated in the Report. URS
assumes no liability for any inaccuracies in or omissions to that information.
This Report was prepared between 05 June 2013 to 11 June 2013 and is based on the conditions
encountered and information reviewed at the time of preparation. URS disclaims responsibility for any
changes that may have occurred after this time.
This Report should be read in full. No responsibility is accepted for use of any part of this report in any
other context or for any other purpose. This Report does not purport to give legal advice. Legal advice
can only be given by qualified legal practitioners.
To the extent permitted by law, URS expressly disclaims and excludes liability for any loss, damage,
cost or expenses suffered by any third party relating to or resulting from the use of, or reliance on, any
information contained in this Report. URS does not admit that any action, liability or claim may exist or
be available to any third party.
Except as specifically stated in this section, URS does not authorise the use of this Report by any third
party.
It is the responsibility of third parties to independently make inquiries or seek advice in relation to their
particular requirements and proposed use of the site.
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