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Earth Materials Classification
Unit 8 / 4 Pritchard Street

O'Connor, WA 6163
P (08) 9331 8981   
F (08) 9331 1266

PLASTIC LIMIT (%):

LIQUID LIMIT (%):

PLASTICITY INDEX:

LINEAR SHRINKAGE (%):

SAMPLE HISTORY: Air Dried

SAMPLE PREPARATION: Dry Sieve

LENGTH OF MOULD (mm):

SHRINKAGE OBSERVATION: Crumbled

TEST NOTES:

1. Material supplied by the client.
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Earth Materials Classification
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MODIFIED MAXIMUM DRY DENSITY: (t/m³)

MODIFIED OPTIMUM MOISTURE CONTENT: (%)

RETAINED ON 19mm SIEVE: (%)

RETAINED ON 37.5mm SIEVE: (%)

AIR VOIDS LINE: (%)

TEST NOTES:

1. Material supplied by the client.

2. Zero air void line calculated from an assumed particle density of 2.36

3. Where further analysis is required, MDD and OMC values of 1.660t/m³ and 13.1% may be used.

Date:
Accreditation number:

Test Report No.:
Page: 1 of 1

18548
12-0006 OC12-0092 MDD

13.0

This document is issued in accordance with NATA’s 

accreditation requirements. The results of the tests 

and/or measurements included in this document are 

traceable to Australian/National standards. This 

document shall not be reproduced except in full. 

Accredited for compliance with ISO/ICE 17025.

0

0

1.66

0

21/02/2012

TEST REPORT

Client:
CLIENT SAMPLE ID:

Dry Density / Moisture Content Relationship

Modified Compactive Effort

Project:
Location:

Lab test request: 12-0006
Lab location: O'Connor
Date tested:

4DGeotechnics

DEPTH RANGE:

AS1289.5.2.1

14/02/2012
Lab sample ID: OC12-0092

White Well TSF
Cue 

1.500

1.550

1.600

1.650

1.700

1.750

8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

D
ry

 D
en

si
ty

 (
t/

m
³)

 

Moisture Content (%) 









TP015
0.05m - 4.10m

Earth Materials Classification

Unit 8 / 4 Pritchard Street

O'Connor, WA 6163

P (08) 9331 8981   

F (08) 9331 1266

W www.emclabs.com.au  

TEST NOTES:

1. Material supplied by the client.

Date:
Accreditation number:

Test Report No.:
Page: 1 of 1

94
92

12-0006 OC12-0093 PSD

90
0.150
0.075

100

21/02/2012
18548

This document is issued in accordance with NATA’s 

accreditation requirements. The results of the tests 

and/or measurements included in this document are 

traceable to Australian/National standards. This 

document shall not be reproduced except in full. 

Accredited for compliance with ISO/ICE 17025.

4.75
2.36

1.18

19.0
0.600

0.3009.5

PASSING 

(%)

SIEVE 

SIZE 

(mm)

PASSING 

(%)

SIEVE 

SIZE 

(mm)

75.0
37.5

99
98

96
95
940.425

AS1289.3.6.1 Particle Size Distribution

Lab sample ID:
Date tested:

Lab location: O'Connor
15/02/2012 to 16/02/2012
OC12-0093

Lab test request:

TEST REPORT

Client:

Location:
Project:

DEPTH RANGE:
CLIENT SAMPLE ID:

12-0006

Cue 
White Well TSF

4DGeotechnics

75.0 37.5 19.0 9.5 4.75 2.36 1.18 0.600 0.300 0.150 0.075 

0

10

20

30

40

50

60

70

80

90

100

0.01 0.1 1 10 100

 

P
a
ss

in
g

 (
%

) 

Sieve Size (mm) 





R001
-

Earth Materials Classification

Unit 8 / 4 Pritchard Street

O'Connor, WA 6163

P (08) 9331 8981   

F (08) 9331 1266

W www.emclabs.com.au  

TEST NOTES:

1. Material supplied by the client.

Date:
Accreditation number:

Test Report No.:
Page: 1 of 1

59
51

12-0006 OC12-0094 PSD

45
0.150
0.075

99

21/02/2012
18548

This document is issued in accordance with NATA’s 

accreditation requirements. The results of the tests 

and/or measurements included in this document are 

traceable to Australian/National standards. This 

document shall not be reproduced except in full. 

Accredited for compliance with ISO/ICE 17025.

4.75
2.36

1.18

19.0
0.600100

0.3009.5

PASSING 

(%)

SIEVE 

SIZE 

(mm)

PASSING 

(%)

SIEVE 

SIZE 

(mm)

99

75.0
37.5

98
94

93
72
640.425

AS1289.3.6.1 Particle Size Distribution

Lab sample ID:
Date tested:

Lab location: O'Connor
15/02/2012 to 16/02/2012
OC12-0094

Lab test request:

TEST REPORT

Client:

Location:
Project:

DEPTH RANGE:
CLIENT SAMPLE ID:

12-0006

Cue 
White Well TSF

4DGeotechnics

75.0 37.5 19.0 9.5 4.75 2.36 1.18 0.600 0.300 0.150 0.075 

0

10

20

30

40

50

60

70

80

90

100

0.01 0.1 1 10 100

 

P
a
ss

in
g

 (
%

) 

Sieve Size (mm) 























































 27 

Cobra Mining – White Well Mining Proposal and Closure Plan review 
Notes on questions from DMP Geotech queries dated 9th July 2012 
 
It is noted that the proposed site drainage route passes between the pit wall and waste dump by mine 
development and the location of the open pit. It is not clear whether the drainage design has taken into 
account peak flow rates during a Ionq-term design rainfall event (which would be the PMP if this 
drainage path remains important to the general environment at that location). Another potential 
concern is the construction of diversion drains within materials that seem to be prone to erosion. An 
assessment of flow rates and potential for erosion during .peak flow events is required. 
 
 
 
 
Closure designs describe the use of a caprock cover to separate the kaolin from the topspoil. It is not 
clear whether there is sufficient volume of caprock available to cover all such structures. Given that 
the earlier mining has removed and used a large volume of this material, it is likely that a 
significantly larger area will need to be disturbed to obtain enough of this material. Also with respect 
to closure, the position of the abandonment bund and drainage structure need to be presented as a 
series of cross sections around the mine to verify that these are located outside .the potential zone of 
instability. 
 
There is ample caprock available to provide for the closure landform designs.  This is further 
discussed in 1.1, above. 
 
 
The TSF is to be constructed as a 'paddock' structure using locally available kaolin clay material. The 
maximum height of the embankments is 15m. The design footprint of the TSF at completion of the 
project is understood to be approximately 11ha. The starter embankments will be raised in two 
separate 5m lifts using kaolinitic material. Two separate construction methods have been proposed - 
centreline and downstream. Whilst both methods appear to meet with departmental requirements, it 
is not clear which method the proponent will implement. (It is noted that the TSF datasheet indicates 
that the raising method will be centreline.) This will affect the area of disturbance and should thereby 
be clearly confirmed. 
 
The tailings will be constructed via centreline construction, requiring 15ha of disturbance as 
proposed in the initial Mining Proposal submission.  This is clarified in the attached 
‘Additional Geotechnical Assessment’ completed by 4DGeotechnics and dated 19th July 
2012.   
 
The TSF will abut an existing ROM pad. Figure 3 in the operating manual suggests that it will 
terminate against the ROM pad. No details have been provided to clarify how this abutment will be 
addressed. 
 
4DGeotechnics have provided a detailed response to this query in section 3 of the attached 
‘Additional Geotechnical Assessment’, dated 19th July 2012.  A cut-off trench will be 
installed along the toe of the ROM and the TSF bund will be constructed abutting against, 
and keying into to existing ROM.  Keying into the ROM will require benches to be cut into 
the existing ROM.  4DG have advised that the width of the benches should be a minimum of 
1m wide and maximum of 0.6m high.  Furthermore, it is recommended that the cut-off 
trench is fully covered by the re-compacted TSF bund so that water or tailings do not pass 
over or around the trench. 
 
The general characteristics of foundation and embankment materials, construction methods, operating 
procedures, emergency action plans and stability analyses for the project have been discussed. Whilst 
the information provided indicates that the proposal should meet with Departmental standards with 
respect to these issues, it is necessary for the proponent to confirm to what extent the foundation and 
embankment construction materials are prone to liquefaction. 
 
4DGeotechnics have provided a detailed response to this query in section 2 of the attached 
‘Additional Geotechnical Assessment’, dated 19th July 2012.   
 




















