
AngloGold Ashanti Australia Ltd is the Manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint 

Venturers in their respective percentage interests in the Joint Venture from time to time, with such interests currently being 

AngloGold Ashanti Australia Limited 70% and Independence Group NL 30%.  The obligations and liabilities of the Joint Venturers are 

several only, in accordance with their respective percentage interests. 

AngloGold Ashanti Australia Limited \ A.B.N. 42 008 737 424  

GPO Box B91\ Perth \ WA 6831 \ Australia  

Tel +61 8 9265 2000\ Website: www.AngloGoldAshanti.com 

17 December 2014 

Mr Kym Taylor 
General Manager 
Office of the Environmental Protection Authority 
Locked Bag 10 
EAST PERTH WA 6850 

Attention: Kevin Da Silva 

Dear Kym, 

Re: Submission of Tropicana Gold Mine (Ministerial Statement No. 839) 2013-
2014 Annual Compliance Assessment Report 

In accordance with Condition 4-6 of Ministerial Statement No. 839, please find 
enclosed the 2014 Annual Compliance Assessment Report for the Tropicana Gold 
Mine.  The report has been prepared in accordance with the Tropicana Gold Mine 
Compliance Assessment Plan and covers the period 24th September 2013 – 23rd 

September 2014.  

This Compliance Assessment Report will be made publically available on the 
Tropicana JV website following acknowledgement from the Office of the 
Environmental Protection Authority that the report has been received and accepted. 

We trust this report meets your requirements however should you have any queries 
regarding the information provided please contact me on (08) 9265 2213 or via 
TGMApprovals@anglogoldashanti.com.au

Yours sincerely 

Emma Bamforth 
Senior Environmental Coordinator – Approvals 

TROPICANA GOLD MINE  
ANGLOGOLD ASHANTI AUSTRALIA

Encl:  Tropicana Gold Mine, Ministerial Statement No. 839, 2014 Annual Compliance Assessment Report  
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

Figure 2: Operational Area Infrastructure Layout (Aerial dated October 2014) 
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

Figure 4: Ministerial Groundwater Monitoring Bore Locations
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

Figure 5: Ministerial Surface water monitoring locations
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

SITE PHOTOGRAPHS 
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

Plate 1: TGM Operational Area (October 2014 aerial) – Looking north 

Plate 2: Processing Plant and power station September 2013 
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

APPENDICES
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

Appendix 1 – Tropicana Gold Project Ministerial Statement No. 839 Audit Table 
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p
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Appendix 2: OEPA Audit 2013 CAR and associated Correspondence 
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TROPICANA JOINT VENTURE 

AngloGold Ashanti Australia Limited \ A.B.N. 42 008 737 424  

GPO Box B91\ Perth \ WA 6831 \ Australia  

Tel +61 8 9265 2000\ Website: www.AngloGoldAshanti.com 

28 May 2014 
Dept. Ref: CA03-2013-0078 

Our Ref: MS839 

Kim Taylor 
General Manager 
Office of the Environmental Protection Authority 
Locked Bag 33, Cloisters Square 
Perth, WA 6850 

Attn: Ian Munro 
Manager Compliance Branch 

Dear Ian 

Re: Tropicana Gold Project – MS839 – Response to Desktop Audit and Request for 
Compliance Information 

Further to your letter dated May 2014, AngloGold Ashanti Australia (AGAA) provides the 
following responses and additional information to assist the department in verifying 
Tropicana Gold Mine (TGM) compliance against the site’s Ministerial Statement (MS839). 

Condition 6.1 (number 839:M6.1) 

AGAA acknowledges that the information supplied thus far has not provided the Department 
with adequate evidence that the site has implemented the Threatened Species and 
Community Management Strategy (TS&CMS).  To address this, please find attached a 
number of additional documents as further evidence of how the TS&CMS has been 
implemented at TGM (Attachment 1): 

 Construction Permit to Clear process and example permits; 

 Site Environmental Hazardous Substance Management Plan; and 

 TGM Water Storage Area Fence Specifications. 

As suggested, should the Department require a site visit to further verify compliance, AGAA 
would be happy to facilitate such a visit. 

Condition 6.2 (number 839:M6.2) 

The revised version of the Threatened Species and Community management strategy as 
provided in April was updated taking into consideration information obtained from the 
following DPaW and related resources or plans such as but not limited to: 

 September 2013 Specially Protected Fauna and Rare Flora list; 

 Declared Rare and Poorly Known Flora in the Goldfield; 

 National Malleefowl Recovery Plan; 

 National Recovery plan for Marsupial Moles; and 

 National Recovery Plan for the Sandhill Dunnart. 

A complete list of reference material used is provided in Attachment 2. As a part of this 
update formal input has been requested from DPaW however this has not yet been 



AngloGold Ashanti Australia Ltd is the Manager of the Tropicana Joint Venture and is acting as agent severally for each of 
the Joint Venturers in their respective percentage interests in the Joint Venture from time to time. Tropicana Gold Mine is a 

Joint Venture comprising AngloGold Ashanti Australia Limited (70% and Manager) and Independence Group (30%).  

obtained. A meeting has been scheduled for the 30 May with Julie Futter (Environmental 
Impact Assessment Project Co-ordinator) and other members of the DPaW Environmental 
Management Branch to progress input (Attachment 3).  Following this meeting and the 
provision of written feedback the strategy document could be revised further and will be 
provided to the OEPA with the 2014 CAR. 

Condition 8.1 – 8.2 (number 839:M8.1 and 839:M8.2) 

Regarding the Auditing of compliance against: 

 Australian Water Quality Guidelines for Fresh and Marine Waters (2000); 

 Australian Guidelines for Water Quality Monitoring and Reporting (2000) 

 The TGM groundwater and surface water monitoring program and report 

Table 1 of the CAR does not specify the frequency of internal audits against the nominated 
documents and AGAA has scheduled its first internal audit for the 2014 reporting period. 
This is to coincide with the completion of construction and post commissioning.  

AGAA acknowledges that regular internal audits are required, however, it had been 
determined that a suitable pre-operations baseline set of data was also needed. The data 
was to fully represent the natural variation in rainfall and variability in groundwater change.  
This has now been achieved through the monitoring of pre-2011 bores and the additional 
groundwater monitoring bores and surface water monitoring points established since 2011. 

During 2014, TGM is embarking on the journey to ISO14001 certification, a significant part 
of which is the identification and implementation of an internal audit, inspection and 
monitoring schedule. Please be advised that as a part of this process, AGAA has scheduled 
an internal audit of the monitoring activities associated with condition 8 for the current 
reporting period and will provide the Department with a copy of this audit in the 2014 CAR. 

Condition 8.3 (number 839:M8.3) 

AGAA has made use of a combination of historic and newly established monitoring bores 
and surface water monitoring locations for compliance with Condition 8. Seven bores were 
established prior to the commencement of construction activities in 2011. Since then an 
additional 17 monitoring bore locations have been established during 2012 and 2013 to 
ensure adequate coverage.  Attachment 4 provides a visual distribution of the groundwater 
monitoring locations, the year installed and the current surface water monitoring locations. 

Surface water monitoring sites have been established, taking into consideration the current 
site layout, and will be expanded as activities change over the life of the mine. Attachment 
5 provides evidence of the current surface water monitoring locations. During Q3 2014, and 
as a part of the ISO14001 implementation, a review will be undertaken of the current 
monitoring locations to ensure they provide a holistic assessment of upstream and 
downstream changes in water quality potentially linked to TGM’s activities. It should be 
noted that the collection of surface water samples in a desert environment such as 
Tropicana, which lacks surface water drainage features and a high infiltration rate, is more 
challenging than was originally expected.  

To complement the locations data provided, AGAA has attached example monitoring results 
associated with groundwater and surface water sampling complete since 2011 (Attachment 
6).

Should you require further information or require a site inspection to close out these matter, 
please do not hesitate to contact us. 



AngloGold Ashanti Australia Ltd is the Manager of the Tropicana Joint Venture and is acting as agent severally for each of 
the Joint Venturers in their respective percentage interests in the Joint Venture from time to time. Tropicana Gold Mine is a 
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Yours sincerely 

Belinda Bastow 
Manager: Approvals/Compliance/Sustainability 
Tropicana Gold Mine 
ANGLOGOLD ASHANTI AUSTRALIA

Encl:  

Attachment 1 – Additional Evidence of implementation of the Threatened Species and 
Community Management Strategy 

Attachment 2 – Reference List associated with the revision of the Threatened Species and 
Community Management 

Attachment 3 – Confirmation of the meeting between AGAA – DPaW on Friday 30 May, 
2014

Attachment 4 – Groundwater monitoring locations adjacent to the operational area 

Attachment 5 – Surface water monitoring locations adjacent to the operational area 

Attachment 6 – Example results from groundwater and surface water monitoring. 

Note: Appendices have not been reproduced here - please

refer to data submitted to OEPA in May 2014.
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Appendix 3: Ground Zero borrow pit rehabilitation plan 
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Appendix 4: Groundwater monitoring results 
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MEMORANDUM

Date: 28th November 2014 

To: Sustainability Department 

From: Melissa Bolton 

Subject:  Groundwater Monitoring Results and Internal Audit against Australian Water Quality 
Guidelines 

Australian Water Quality Guidelines 

An internal review/audit of the Australian and New Zealand Environment Guidelines for Fresh and 

Marine Water Quality (the Guidelines), specifically Tables 3.4.1 and Table 3.4.2, against results 

obtained from the Tropicana Gold Mine (TGM) environmental groundwater monitoring bores was 

undertaken.  The review included the compilation of baseline monitoring data collected since the 

Environmental Monitoring Bores (ENVMB001 to ENVMB008) were installed.  Monitoring data has 

been collected monthly since October 2013 until present (November 2014), with two exceptions 

during the reporting period (December and August).  Current licence conditions require these bores to 

be monitored quarterly; however monthly monitoring has been implemented to provide a reasonable 

baseline dataset.  

 

A review of the baseline data against the Guidelines trigger values for a slightly to moderately 

disturbed ecosystem (95% protection level) found that the Tropicana baseline data naturally exceeds 

a number of the Guidelines trigger values and/or the Guidelines trigger values are too low to be 

detected by the NATA accredited laboratory TGM uses for water analysis.  For example Aluminium 

has been consistently recorded across the environmental monitoring bores by the laboratory as <0.1 

milligrams per litre (mg/L), while the guideline value is 0.055 mg/L.  Additionally the trigger value for 

zinc is 0.14 mg/L, however the baseline value for zinc within the monitoring bores has been recorded 

at 0.14 mg/L.  Furthermore, the Guidelines were developed specifically for fresh and marine waters.  

The groundwater surrounding the TGM does not align with either fresh or marine waters, with 

Tropicana water quality ranging from saline to hypersaline (TDS ranging from 9,000 mg/L to 42,000 

mg/L).   

 

The intent of the Guidelines is to specify biological, water and sediment quality guidelines for 

protecting a range of aquatic ecosystems from fresh water to marine.  The Guidelines state that they 

are not sufficient in themselves to protect ecosystem integrity; and that they must be used in the 

context of the local environmental condition and other important environmental factors.  The 

guidelines should be applied to maintain ecosystems and protect from degradation.  In accordance 

with the Guidelines, site specific baselines values are being established for Tropicana from the 
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ground water monitoring undertaken to date, and site specific triggers will be developed to enable 

water quality changes to be identified.  Triggers will be developed for each parameter to allow a 10% 

variation in baseline ground water quality monitoring, as per the TGM Environmental Monitoring 

Strategy and the Guidelines.  Therefore, although the triggers presented in the Guidelines are not 

considered relevant for TGM, the intent of the Guidelines has been adopted and implemented on site.   

 

To date, baseline data has been collected from the environmental monitoring bores in order to 

establish appropriate triggers, so a comparison against the triggers has not yet been undertaken. 

However following the establishment of baseline and trigger values for each parameter, an analysis 

against trigger values will be undertaken.  It is anticipated the data presented within the 2015 CAR, 

will include an analysis against trigger values.   

 

Audit of groundwater monitoring results  

Although the Environmental Monitoring Bores have been operational for a short period of time, there 

is historical groundwater quality data collected prior to the commencement of operations from bores in 

the region (underlying the deposit and tailings storage facility) between 2007 and 2013.  A 

comparison has been undertaken against the historical ranges of these bores in the region against 

the current ranges observed within the environmental monitoring bores.  This information is presented 

in Table 1 below.   The ranges recorded for the within the Environmental Monitoring Bores during the 

reporting period is within the historical ranges for nearby production bores for the following 

parameters: 

 pH 

 carbonate 

 hydroxide 

 chloride 

 sulphate 

 sodium 

 calcium 

 cadmium 

 copper 

 manganese 

 iron 

 lead  

 nickel  

 boron 

 cobalt 

 chromium 
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 zinc 

 arsenic 

 

A lower minimum was recorded within the environmental monitoring bores during the reporting period 

(compared with the historical ranges) for the following parameters: 

 EC 

 Total Dissolved Solids 

 Potassium 

 Magnesium 

 

There were two cases of ranges recorded within the environmental monitoring bores during the 

reporting period which were above the historical ranges recorded within the nearby production bores 

for bicarbonate and nitrate.  This data is not considered an exceedances at this point in time.  

Baseline values to be developed for the Project will take into consideration the nearby production bore 

historical groundwater quality results, and also the groundwater quality data collected within the 

Environmental Monitoring Bores within the first year of operation to ensure a sound baseline data set.  

 

Table 1:  Comparison of groundwater quality data between historical pre-operational 

bores and current environmental monitoring bores 

Parameter Unit
Historical Range (Pre-

Operational  Groundwater 
Data 2007 to 2013) 

Current Range 
(Enviro Bores 
2013 to 2014) 

Comment 

EC  ( S/cm) 8,700 to 100,000 5,600 to 49,700 Current range 
does not exceed 
historical range, 
however there is a 
lower minimum in 
the current range. 

pH pH units 4.55 to 8.8 6.5 to 8 Current range 
within historical 
range 

Total Dissolved Solids  mg/L 6,000 to 71,000 3,270 to 41,100 Current range 
does not exceed 
historical range, 
however there is a 
lower minimum in 
the current range. 

Carbonate (CO3) mg/L 2 to 12 <5 Current range 
within historical 
range 

Bicarbonate  (HCO3) mg/L 2 to 590 150 to 620 Current range of 
bicarbonate 
exceeds historical 
range 

Hydroxide (OH) mg/L <1 to <5 2.5* Current range 
within historical 
range 
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Parameter Unit
Historical Range (Pre-

Operational  Groundwater 
Data 2007 to 2013) 

Current Range 
(Enviro Bores 
2013 to 2014) 

Comment 

Chloride (Cl) mg/L 1,900 to 34,000 2,500 to 17,000 Current range 
within historical 
range 

Sulphate (SO4) mg/L 590 to 17,000 120 to 4,700 Current range 
within historical 
range 

Nitrate (NO3) mg/L 0.013 to 47 2.5* to 160 Current range of 
nitrate exceeds 
historical range 

Sodium (Na) mg/L 0.7 to 85,000 549 to 9,700 Current range 
within historical 
range 

Potassium (K) mg/L 100 to 14,000 57 to 840 Current range 
does not exceed 
historical range, 
however there is a 
lower minimum in 
the current range. 

Calcium (Ca) mg/L 0.1 to 1500 63 to 640 Current range 
within historical 
range 

Magnesium (Mg) mg/L 160 to 4,200 130 to 1900 Current range 
does not exceed 
historical range, 
however there is a 
lower minimum in 
the current range. 

Cadmium (Cd) mg/L 0.0001 to 0.036 0.0001 to 0.005 Current range 
within historical 
range 

Copper (Cu) mg/L 0.001 to 0.11 0.001 to 0.1 Current range 
within historical 
range 

Manganese (Mn) mg/L 0.001 to 1900 0.02 to 3.7 Current range 
within historical 
range 

Iron (Fe) mg/L 0.01 to 18 0.02 to 1.8 Current range 
within historical 
range 

Lead (Pb) mg/L 0.001 to 3.5 0.001 to 0.3 Current range 
within historical 
range 

Nickel (Ni) mg/L 0.003 to 0.38 0.009 to 0.02 Current range 
within historical 
range 

Boron (B) mg/L 2.9 to 14 3.9 to 11 Current range 
within historical 
range 

Barium (Ba) mg/L 0.007 to 0.046 ID Insufficient data 
collected for 
current range 

Cobalt (Co) mg/L 0.001 to 0.13 0.001 to 0.012 Current range 
within historical 
range 

Chromium (Cr) mg/L 0.001 to 0.015 0.01 to 0.1 Current range 
within historical 
range 

Zinc (Zn) mg/L 0.005 to 240 0.02 to 0.14 Current range 
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Parameter Unit
Historical Range (Pre-

Operational  Groundwater 
Data 2007 to 2013) 

Current Range 
(Enviro Bores 
2013 to 2014) 

Comment 

within historical 
range 

Arsenic (As) mg/L 0.001 to 0.06 0.001 to 0.025* Current range 
within historical 
range 

*below detection limits – adjusted to 50% 
ID – Insufficient data 

 

Groundwater Monitoring Bores  

During the reporting period (1 October 2013 to 30 September 2014), the eight Environmental 

Monitoring Bores were monitoring monthly.  Environmental Monitoring Bores (ENVMB) 1 to 4 were 

monitored monthly with the exception of December 2013 (Total Dissolved Solids was analysed only) 

and August 2014.  Monitoring of ENVMB5 to ENVMB8 commenced in December 2013 following 

installation, with data collected monthly throughout the monitoring period.  A map of the monitoring 

locations is provided in Figure 1.   
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Figure 1: Environmental Groundwater Monitoring Bores Location 

Water Quality results 

An analysis of water quality data indicates no significant change to water quality throughout the 

reporting period, with steady pH, TDS and EC results recorded.  Total cyanide levels have remained 

static throughout the reporting period with only one outlier (ENVMB002).   
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pH ranged between 6.6 (ENVMB004) and 8 (ENVMB004) for the reporting period (1 October 2013 to 

30 September 2014) (Figure 2).  Salinity ranged between 3270 mg/L TDS (ENVMB004) recorded in 

July 2014 and 41,100 mg/L TDS (ENVMB001) recorded in December 2013 (Figure 3). Electrical 

Conductivity (EC) ranged from 5600 (ENVMB004) recorded in May 2014 to 49,700 (ENVMB002) 

recorded in September 2014 (Figure 4).  Total cyanide ranged from <0.004 mg/L (recorded in all 

bores) throughout the year to 0.023 mg/L recorded in ENVMB002 in February 2014 (Figure 5).  This 

result is an outlier in the dataset, with the remaining results consistently <0.004 mg/L.   The Total 

Cyanide levels recorded across the ENVMBs are largely less than the trigger value (0.007 mg/L) 

within the Guidelines for Fresh and Marine Water Quality, with the exception of the outliers recorded 

in ENVMB002). The total cyanide levels recorded are less than the Weak Acid Dissociable (WAD) 

levels permitted under the Prescribed Premises License of 0.5 mg/L.  

 

Water Levels 

The groundwater levels within environmental monitoring bores ENVMB04 to ENVMB08 recorded no 

significant change (<0.3 m change) during the reporting period.  All bores recorded a slight increase in 

groundwater levels except for ENVMB08 (which recorded a 0.33 m decrease in water level). 

 

Environmental Monitoring Bores (ENVMB 01 to ENVMB 03) recorded an increase in water levels.  

ENVMB01 recorded the greatest increase in water level (4.27 m).  ENVMB02 and ENBMB03 

recorded an increase in water levels of 0.95 m and 1.08 m respectively (Figure 6).  
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Figure 2:  pH recorded in the Environmental Monitoring Bores (Oct 2013 to Sept 2014) 
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Figure 3:  Total Dissolved Solids (mg/L) recorded in the Environmental Monitoring 

Bores (Oct 2013 to Sept 2014) 

 

 

Figure 4:  EC recorded in the Environmental Monitoring Bores (Oct 2013 to September 

2014) 
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Figure 5:  Total Cyanide recorded in the Environmental Monitoring Bores 

0

0.005

0.01

0.015

0.02

0.025

11/1/14 2/3/14 21/4/14 10/6/14 30/7/14 18/9/14 7/11/14

Environmental Monitoring Bores Total Cyanide

(mg|L)

ENVMB001, MPL Laboratory ENVMB002, MPL Laboratory

ENVMB003, MPL Laboratory ENVMB004, MPL Laboratory

ENVMB005, MPL Laboratory ENVMB006, MPL Laboratory

ENVMB007, MPL Laboratory ENVMB008, MPL Laboratory



 

T
ro

p
ic

a
n

a
G

o
ld

 M
in

e

G
ro

u
n

d
w

a
te

r 
M

o
n

it
o

ri
n

g
 R

e
s
u

lt
s
 

  

 

T
H

IS
 D

O
C

U
M

E
N

T
 I

S
 U

N
C

O
N

T
R

O
L
L
E

D
 I

N
 H

A
R

D
 C

O
P

Y
 F

O
R

M
A

T
 

D
o
c
u
m

e
n
t 

N
a
m

e
 

T
G

M
 G

ro
u
n
d

w
a
te

r 
M

o
n
it
o
ri
n
g
 r

e
s
u
lt
s
 

1
1
 o

f 
2
0

 

A
u

th
o

r 
M

e
l 
B

o
lt
o

n
 

L
a

s
t 

A
p

p
ro

v
e

d
 B

y
 

E
m

m
a

 B
a

m
fo

rt
h

 

Is
s
u

e
 D

a
te

 
2

8
/1

1
/2

0
1

4
 

N
e

x
t 

R
e
v
ie

w
 D

a
te

 

 

 

F
ig

u
re

 6
: 

G
ro

u
n

d
w

a
te

r 
le

v
e

ls
 r

e
c
o

rd
e
d

 i
n

 t
h

e
 E

n
v
ir

o
n

m
e
n

ta
l 
M

o
n

it
o

ri
n

g
 B

o
re

s

1
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

5
0

1
4

/0
8

/2
0

1
3

3
/1

0
/2

0
1

3
2

2
/1

1
/2

0
1

3
1

1
/0

1
/2

0
1

4
2

/0
3

/2
0

1
4

2
1

/0
4

/2
0

1
4

1
0

/0
6

/2
0

1
4

3
0

/0
7

/2
0

1
4

1
8

/0
9

/2
0

1
4

7
/1

1
/2

0
1

4

E
n
v
ir
o
n
m
e
n
ta
l
M
o
n
it
o
ri
n
g
B
o
re
s
w
a
te
r
le
v
e
ls

E
N

V
M

B
0

0
1

,
W

a
te

rL
v
l
T
o

p
o

fC
a
si

n
g

(m
),

F
ie

ld
E
N

V
M

B
0

0
2

,
W

a
te

rL
v
l
T
o

p
o

fC
a
si

n
g

(m
),

F
ie

ld

E
N

V
M

B
0

0
3

,
W

a
te

rL
v
l
T
o

p
o

fC
a
si

n
g

(m
),

F
ie

ld
E
N

V
M

B
0

0
4

,
W

a
te

rL
v
l
T
o

p
o

fC
a
si

n
g

(m
),

F
ie

ld

E
N

V
M

B
0

0
5

,
W

a
te

rL
v
l
T
o

p
o

fC
a
si

n
g

(m
),

F
ie

ld
E
N

V
M

B
0

0
6

,
W

a
te

rL
v
l
T
o

p
o

fC
a
si

n
g

(m
),

F
ie

ld

E
N

V
M

B
0

0
7

,
W

a
te

rL
v
l
T
o

p
o

fC
a
si

n
g

(m
),

F
ie

ld
E
N

V
M

B
0

0
8

,
W

a
te

rL
v
l
T
o

p
o

fC
a
si

n
g

(m
),

F
ie

ld



 

Tropicana Gold Mine

Groundwater Monitoring Results 

 

THIS DOCUMENT IS UNCONTROLLED IN HARD COPY FORMAT 

Document Name Groundwater Monitoring Results 1 of 20 

Author Mel Bolton Last Approved By Emma Bamforth 

Issue Date 28/11/2014 Next Review Date 

 

Appendix 1: Groundwater Results 



 

Tropicana Gold Mine

Groundwater Monitoring Results 

 

THIS DOCUMENT IS UNCONTROLLED IN HARD COPY FORMAT 

Document Name Groundwater Monitoring Results 2 of 20 

Author Mel Bolton Last Approved By Emma Bamforth 

Issue Date 28/11/2014 Next Review Date  

Table 1: Groundwater Monitoring Results – ENVMB001 

  

ENVMB001 

Oct-
13 Nov-13 

Dec-
13

Jan-
14

Feb-
14

Mar-
14

Apr-
14

May-
14

Jun-
14 Jul-14 

Aug-
14 Sep-14 

Al (mg/L) <0.1 <0.01*   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1   <0.1 

As (mg/L) <0.05 0.001*   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05   <0.05 

Beryllium (mg/L) - -   - - - - - - -   <0.01 

Bo (mg/L) - -   - - - - - - -   8.4 

Ca (mg/L) 240 620   620 480 550 550 590 640 580   530 

Cd (mg/L) <0.01 <0.0001*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.01 

Cl (mg/L) 9400 17000   16000 - - - - 17000 -   - 

Co (mg/L) <0.01 0.012*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.01 

CO³ (mg/L) <5 <5   <5 <5 <5 <5 <5 <5 <5   <5 

Colour (True) (HZU) - <3   - <3 <3 <3 <3 <3 <3   <3 

Cr (mg/L) - -   - - - - - - -   <0.01 

Cu (mg/L) <0.01 0.001*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.01 

Dissolved CrIII (mg/L) - -   - - - - - - -   <0.005 

Dissolved CrVI (mg/L) - -   - - - - - - -   <0.005 

EC (µS/cm) 32500 47100   44500 34500 45900 44400 48000 45800 49000   38100 

Fe (mg/L) 0.25 1.3*   <0.02 0.14 <0.02 0.04 0.12 <0.02 <0.02   0.04 

Fluoride in water (mg/L) - -   - - - - - - -   <10 

Hardness (mg/L) 3900 9100   7900 5800 8300 8200 8800 7400 8600   6700 

HCO³ (mg/L) - 330   - 280 260 220 260 - 210   - 

Hg (mg/L) - -   - - - - - - -   <0.00005 

Ionic Balance (%) - 0.79   - - - - - - -   - 

K (mg/L) 310 800   730 520 780 810 840 780 730   510 

Mg (mg/L) 680 1800   1800 1200 1700 1700 1800 1800 1700   1500 

Mn (mg/L) 0.55 0.61*   0.32 0.83 0.09 0.02 0.11 0.04 <0.01   0.65 

Na (mg/L) 3800 9100   9300 6700 9000 8800 9200 9200 9600   7800 

Ni (mg/L) <0.02 0.013*   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02   <0.02 

NO2 (mg/L) - <10   - <10 <10 <25 <10 <12.5 <25   <10 

NO3 (mg/L) - <10   - <10 26 <25 12 20 <25   <10 

OH (mg/L) - <5   - <5 <5 <5 <5 - <5   - 

Pb (mg/L) <0.03 <0.001*   <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03   <0.03 

pH (pH units) 7.4 7.8   6.8 7.1 6.9 6.8 6.9 6.8 7.3   7.6 

Sb (mg/L) - -   - - - - - - -   <0.15 

Se (mg/L) - -   - - - - - - -   <0.12 

Sulphate by HPLC (mg/L) 2300 4600   4400 2900 4700 4700 4600 4600 4100   2300 

TDS (mg/L) 25000 41300 33000 41100 24700 36400 38200 35000 34900 35100   29000 

Total Alkalinity (mg/L) 270 330   320 280 260 220 260 240 210   270 

Total Cyanide (mg/L) - -   - <0.004 <0.004 <0.004 <0.004 0.009 <0.004   <0.004 

TSS (mg/L) - 5   - 5 15 5 5 10 5   10 

Turbidity (NTU) - 2.6   - 2.8 1.6 0.4 6.3 0.9 0.2   28 

WAD Cyanide (mg/L) - -   <0.004 <0.004 <0.004 0.007 <0.004 0.007 <0.004   <0.004 

Zn (mg/L) <0.02 0.023*   <0.02 0.04 0.04 0.07 <0.02 0.05 0.08   <0.02 
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Table 2: Groundwater Monitoring Results – ENVMB002 

  

ENVMB002 

Oct-
13 Nov-13 

Dec-
13

Jan-
14

Feb-
14

Mar-
14

Apr-
14

May-
14

Jun-
14 Jul-14 

Aug-
14 Sep-14 

Al (mg/L) <0.1 0.01*   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1   <1 

As (mg/L) <0.05 0.001*   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05   <0.5 

Beryllium (mg/L) - -   - - - - - - -   <0.1 

Bo (mg/L) - -   - - - - - - -   11 

Ca (mg/L) 630 440   430 600 440 500 470 470 450   570 

Cd (mg/L) <0.01 <0.0001*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.1 

Cl (mg/L) 17000 12000   11000 - - - - 13000 -   - 

Co (mg/L) <0.01 0.005*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.1 

CO³ (mg/L) <5 <5   <5 <5 <5 <5 <5 <5 <5   <5 

Colour (True) (HZU) - <3   - <3 <3 5 4 <3 <3   <3 

Cr (mg/L) - -   - - - - - - -   <0.1 

Cu (mg/L) <0.01 <0.001*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.1 

Dissolved CrIII (mg/L) - -   - - - - - - -   <0.005 

Dissolved CrVI (mg/L) - -   - - - - - - -   <0.005 

EC (µS/cm) 45400 33300   32300 47600 34300 36700 36000 35200 36800   49700 

Fe (mg/L) <0.02 1.8*   <0.02 <0.02 0.05 <0.02 0.27 0.42 <0.02   <0.2 

Fluoride in water (mg/L) - -   - - - - - - -   <25 

Hardness (mg/L) 8400 5700   5300 8500 5700 6200 6200 5500 5900   9200 

HCO³ (mg/L) - 280   - 290 280 270 280 - 280   270 

Hg (mg/L) - -   - - - - - - -   <0.00005 

Ionic Balance (%) - 1.4   - - - - - - -   - 

K (mg/L) 760 480   540 830 460 510 490 450 430   750 

Mg (mg/L) 1900 1100   1100 1800 1100 1200 1200 1200 1200   1900 

Mn (mg/L) 0.4 0.8*   0.94 0.24 0.85 0.64 0.85 0.8 0.72   <0.1 

Na (mg/L) 9400 6500   6600 9100 6300 6600 6600 6300 7000   9700 

Ni (mg/L) <0.02 0.009*   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02   <0.2 

NO2 (mg/L) - <5   - <10 <5 <10 <10 <5 <10   <25 

NO3 (mg/L) - <5   - 15 <5 <10 <10 <5 <10   <25 

OH (mg/L) - <5   - <5 <5 <5 <5 - <5   <5 

Pb (mg/L) <0.03 0.002*   <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03   <0.3 

pH (pH units) 7.3 7.9   7.4 7 7 6.8 7.1 7 7.4   7.4 

Sb (mg/L) - -   - - - - - - -   <1.5 

Se (mg/L) - -   - - - - - - -   <1.2 

Sulphate by HPLC (mg/L) 4700 2800   2700 4500 3000 3300 2900 3000 2600   5000 

TDS (mg/L) 36100 23000 28900 27100 35700 25600 28300 25000 26000 25800   36400 

Total Alkalinity (mg/L) 320 280   290 290 280 270 280 280 280   270 

Total Cyanide (mg/L) - -   - 0.023 0.005 <0.004 <0.004 <0.004 <0.004   <0.004 

TSS (mg/L) - 13   - 31 <5 20 <5 <5 <5   120 

Turbidity (NTU) - 20   - 6.5 4.1 26 3.1 7.1 0.9   19 

WAD Cyanide (mg/L) - -   0.014 0.023 0.006 <0.004 <0.004 <0.004 <0.004   <0.004 

Zn (mg/L) <0.02 0.025*   <0.02 <0.02 0.03 <0.02 0.04 0.04 0.091   <0.2 
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Table 3: Groundwater Monitoring Results – ENVMB003 

  

ENVMB003 

Oct-
13

Nov-
13

Dec-
13

Jan-
14

Feb-
14

Mar-
14

Apr-
14

May-
14

Jun-
14 Jul-14 

Aug-
14 Sep-14 

Al (mg/L) <0.1 0.36*   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1   <0.1 

As (mg/L) <0.05 0.001*   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05   <0.05 

Beryllium (mg/L) - -   - - - - - - -   <0.01 

Bo (mg/L) - -   - - - - - - -   8.3 

Ca (mg/L) 280 470   440 480 430 510 460 480 460   560 

Cd (mg/L) <0.01 0.001*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.01 

Cl (mg/L) 8300 12000   11000 - - - - 12000 -   - 

Co (mg/L) <0.01 0.003*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.01 

CO³ (mg/L) <5 <5   <5 <5 <5 <5 <5 <5 <5   <5 

Colour (True) (HZU) - <3   - <3 <3 6 <3 4 <3   <3 

Cr (mg/L) - -   - - - - - - -   <0.01 

Cu (mg/L) <0.01 0.004*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.01 

Dissolved CrIII (mg/L) - -   - - - - - - -   <0.005 

Dissolved CrVI (mg/L) - -   - - - - - - -   <0.005 

EC (µS/cm) 33800 33700   32900 35000 33700 34500 35000 34000 36100   37900 

Fe (mg/L) <0.02 0.75*   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02   <0.02 

Fluoride in water (mg/L) - -   - - - - - - -   <10 

Hardness (mg/L) 3800 5900   5300 5800 5400 6000 5800 5000 5700   7000 

HCO³ (mg/L) - 210   - 200 200 190 200 - 190   - 

Hg (mg/L) - -   - - - - - - -   <0.00005 

Ionic Balance (%) - 2.8   - - - - - - -   - 

K (mg/L) 350 490   540 510 450 510 470 450 430   490 

Mg (mg/L) 760 1200   1100 1200 1100 1100 1100 1200 1200   1500 

Mn (mg/L) 0.46 0.69*   <0.01 0.02 0.03 0.04 0.14 <0.01 <0.01   0.41 

Na (mg/L) 4400 6900   6900 6800 6200 6700 6500 6400 7100   7500 

Ni (mg/L) <0.02 0.032*   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02   <0.02 

NO2 (mg/L) - <10   - <10 <5 <10 <10 <5 <10   <10 

NO3 (mg/L) - 22   - 34 37 32 33 39 32   <10 

OH (mg/L) - <5   - <5 <5 <5 <5 - <5   - 

Pb (mg/L) <0.03 0.002*   <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03   <0.03 

pH (pH units) 7.6 7.9   7.6 7.4 7.3 7.3 7.5 7.3 7.4   7.8 

Sb (mg/L) - -   - - - - - - -   <0.15 

Se (mg/L) - -   - - - - - - -   <0.12 

Sulphate by HPLC (mg/L) 2300 3200   3000 3300 3300 3300 3200 3100 2800   2900 

TDS (mg/L) 25700 23300 26500 28700 25600 25900 26800 25000 25100 25700   28500 

Total Alkalinity (mg/L) 210 210   200 200 200 190 200 200 190   250 

Total Cyanide (mg/L) - -   - 0.016 <0.004 <0.004 <0.004 <0.004 <0.004   <0.004 

TSS (mg/L) - 47   - <5 <5 <5 <5 <5 <5   80 

Turbidity (NTU) - 4.1   - 0.2 0.3 0.3 <0.1 <0.1 0.8   19 

WAD Cyanide (mg/L) - -   0.009 0.012 <0.004 <0.004 <0.004 <0.004 <0.004   <0.004 

Zn (mg/L) 0.07 0.13*   0.09 0.099 0.095 0.093 0.1 0.09 0.093   0.02 
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Table 4: Groundwater Monitoring Results – ENVMB004 

  

ENVMB004 

Oct-
13 Nov-13 

Dec-
13

Jan-
14

Feb-
14

Mar-
14

Apr-
14

May-
14

Jun-
14 Jul-14 

Aug-
14 Sep-14 

Al (mg/L) <0.1 0.45*   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

As (mg/L) <0.05 0.001*   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Beryllium (mg/L) - -   - - - - - - - - <0.01 

Bo (mg/L) - -   - - - - - - - - 3.9 

Ca (mg/L) 430 460   450 490 420 510 180 340 190 280 500 

Cd (mg/L) <0.01 0.0035*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cl (mg/L) 9200 8900   8000 - - - - 6800 - - - 

Co (mg/L) <0.01 0.001*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

CO³ (mg/L) <5 <5   <5 <5 <5 <5 <5 <5 <5 <5 <5 

Colour (True) (HZU) - <3   - <3 <3 <3 6 <3 5 <3 <3 

Cr (mg/L) - -   - - - - - - - - <0.01 

Cu (mg/L) <0.01 0.002*   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

Dissolved CrIII (mg/L) - -   - - - - - - - - <0.005 

Dissolved CrVI (mg/L) - -   - - - - - - - - <0.005 

EC (µS/cm) 23500 24400   23900 25500 26500 27200 5600 19400 4670 11200 25800 

Fe (mg/L) <0.02 0.71*   <0.02 <0.02 <0.02 <0.02 0.04 <0.02 <0.02 <0.02 <0.02 

Fluoride in water (mg/L) - -   - - - - - - - - <10 

Hardness (mg/L) 5900 5900   5600 6200 5400 6100 1000 4100 1000 - 6600 

HCO³ (mg/L) - 150   - 150 150 150 220 - 260 260 - 

Hg (mg/L) - -   - - - - - - - - <0.00005 

Ionic Balance (%) - -0.19   - - - - - - - - - 

K (mg/L) 370 320   360 340 310 340 94 200 57 130 310 

Mg (mg/L) 1200 1200   1200 1200 1000 1200 140 790 130 460 1300 

Mn (mg/L) 0.1 0.11*   0.09 0.08 0.04 0.06 0.02 0.04 <0.01 0.02 0.05 

Na (mg/L) 3800 3800   4000 3900 3400 3800 630 2600 540 1500 4100 

Ni (mg/L) <0.02 0.012*   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

NO2 (mg/L) - <5   - <5 <5 <10 <1 <5 <2.5 <5 <10 

NO3 (mg/L) - <5   - 9.9 17 <10 94 29 94 69 <10 

OH (mg/L) - <5   - <5 <5 <5 <5 - <5 <5 - 

Pb (mg/L) <0.03 0.002   <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

pH (pH units) 7.2 7.8   7 6.8 6.8 6.6 7.9 6.9 8 7.7 7.7 

Sb (mg/L) - -   - - - - - - - - <0.15 

Se (mg/L) - -   - - - - - - - - <0.12 

Sulphate by HPLC (mg/L) 2100 2000   1800 2000 2000 2100 130 1500 120 620 1600 

TDS (mg/L) 17400 19300 20100 22800 18000 18300 19200 3600 14600 3270 7090 19000 

Total Alkalinity (mg/L) 150 150   150 150 150 150 220 160 260 260 150 

Total Cyanide (mg/L) - -   - <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

TSS (mg/L) - 31   - 17 34 <5 10 18 71 80 140 

Turbidity (NTU) - 22   - 2.7 4.9 0.7 3.2 0.4 11 13 35 

WAD Cyanide (mg/L) - -   <0.004 0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Zn (mg/L) 0.02 0.036*   0.02 <0.02 0.02 0.02 <0.02 0.04 <0.02 0.03 0.09 
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Table 5: Groundwater Monitoring Results – ENVMB005 

  

ENVMB005 

Oct-
13

Nov-
13

Dec-
13

Jan-
14

Feb-
14

Mar-
14

Apr-
14

May-
14

Jun-
14 Jul-14 

Aug-
14 Sep-14 

Al (mg/L) N/A N/A   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1   <0.1 

As (mg/L) N/A N/A   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05   <0.05 

Beryllium (mg/L) N/A N/A   - - - - - - -   <0.01 

Bo (mg/L) N/A N/A   - - - - - - -   9.3 

Ca (mg/L) N/A N/A   88 88 73 86 81 63 77   230 

Cd (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.01 

Cl (mg/L) N/A N/A   3900 - - - - 4200 -     

Co (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   <0.01 

CO³ (mg/L) N/A N/A   <5 <5 <5 <5 <5 <5 <5   <5 

Colour (True) (HZU) N/A N/A   - 3 <3 <3 5 <3 <3   <3 

Cr (mg/L) N/A N/A   - - - - - - -   <0.01 

Cu (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01   0.05 

Dissolved CrIII (mg/L) N/A N/A   - - - - - - -   <0.005 

Dissolved CrVI (mg/L) N/A N/A   - - - - - - -   <0.005 

EC (µS/cm) N/A N/A   14300 15200 15400 15000 15000 14300 15100   27000 

Fe (mg/L) N/A N/A   <0.02 <0.02 <0.02 <0.02 0.06 <0.02 <0.02   <0.02 

Fluoride in water (mg/L) N/A N/A   - - - - - - -   <10 

Hardness (mg/L) N/A N/A   1100 1200 1100 1200 1100 920 1100   3200 

HCO³ (mg/L) N/A N/A   - 620 620 570 620 - 600     

Hg (mg/L) N/A N/A   - - - - - - -   <0.00005 

K (mg/L) N/A N/A   200 190 170 190 170 150 150   310 

Mg (mg/L) N/A N/A   230 250 210 240 220 180 220   650 

Mn (mg/L) N/A N/A   0.1 0.08 0.06 0.05 0.1 0.04 0.05   0.14 

Na (mg/L) N/A N/A   3200 3100 2700 3100 3000 2600 3000   6000 

Ni (mg/L) N/A N/A   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02   <0.02 

NO2 (mg/L) N/A N/A   - <5 <5 <5 <5 <5 <5   <10 

NO3 (mg/L) N/A N/A   - 130 150 160 140 140 150   <10 

OH (mg/L) N/A N/A   - <5 <5 <5 <5 - <5     

Pb (mg/L) N/A N/A   <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03   <0.03 

pH (pH units) N/A N/A   7.6 7.2 7.1 7 7.3 7.1 7.1   7.5 

Sb (mg/L) N/A N/A   - - - - - - -   <0.15 

Se (mg/L) N/A N/A   - - - - - - -   <0.12 

Sulphate by HPLC (mg/L) N/A N/A   1200 1300 1300 1400 1400 1200 1200   2300 

TDS (mg/L) N/A N/A 15400 10200 9680 9580 9500 9800 9060 9450   18700 

Total Alkalinity (mg/L) N/A N/A   630 620 620 570 620 620 600   530 

Total Cyanide (mg/L) N/A N/A   - 0.004 0.004 0.004 0.004 0.004 0.004   0.004 

TSS (mg/L) N/A N/A   - 10 <5 <5 6 <5 <5   <5 

Turbidity (NTU) N/A N/A   - 0.5 0.8 1.3 1.2 <0.1 0.3   1.2 

WAD Cyanide (mg/L) N/A N/A   <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004   <0.004 

Zn (mg/L) N/A N/A   0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02   0.07 
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Table 6: Groundwater Monitoring Results – ENVMB006 

  

ENVMB006 

Oct-
13

Nov-
13

Dec-
13

Jan-
14

Feb-
14

Mar-
14

Apr-
14

May-
14

Jun-
14 Jul-14 

Aug-
14 Sep-14 

Al (mg/L) N/A N/A   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

As (mg/L) N/A N/A   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Beryllium (mg/L) N/A N/A   - - - - - - - - <0.01 

Bo (mg/L) N/A N/A   - - - - - - - - 4.7 

Ca (mg/L) N/A N/A   420 460 410 470 380 370 400 450 460 

Cd (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 

Cl (mg/L) N/A N/A   6400 - - - - 6800 - - - 

Co (mg/L) N/A N/A   0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 0.01 <0.01 

CO³ (mg/L) N/A N/A   <5 <5 <5 <5 <5 <5 <5 <5 <5 

Colour (True) (HZU) N/A N/A   - 4 <3 5 <3 <3 <3 <3 <3 

Cr (mg/L) N/A N/A   - - - - - - - - <0.01 

Cu (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.02 

Dissolved CrIII (mg/L) N/A N/A   - - - - - - - - <0.005 

Dissolved CrVI (mg/L) N/A N/A   - - - - - - - - <0.005 

EC (µS/cm) N/A N/A   20200 21400 21500 22300 21000 20700 22100 21600 21600 

Fe (mg/L) N/A N/A   0.07 0.1 0.04 0.04 0.07 <0.02 <0.02 0.02 0.1 

Fluoride in water (mg/L) N/A N/A   - - - - - - - - <10 

Hardness (mg/L) N/A N/A   4300 4600 4200 4400 3900 3800 4400 - 4600 

HCO³ (mg/L) N/A N/A   - 430 430 420 430 - 420 450 - 

Hg (mg/L) N/A N/A   - - - - - - - - <0.00005 

K (mg/L) N/A N/A   200 200 180 200 170 160 160 190 170 

Mg (mg/L) N/A N/A   810 830 780 790 720 710 780 860 870 

Mn (mg/L) N/A N/A   2.2 1 0.66 0.39 0.82 0.33 1.1 1.2 3.1 

Na (mg/L) N/A N/A   3600 3500 3100 3500 3200 3000 3400 1700 3700 

Ni (mg/L) N/A N/A   <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 

NO2 (mg/L) N/A N/A   - <5 <5 <10 <5 <5 <10 <10 <10 

NO3 (mg/L) N/A N/A   - 8 13 <10 6 6.4 <10 <10 <10 

OH (mg/L) N/A N/A   - <5 <5 <5 <5 - <5 <5 - 

Pb (mg/L) N/A N/A   <0.03 <0.03 <0.03 <0.03 0.03 <0.03 <0.03 <0.03 <0.03 

pH (pH units) N/A N/A   7.1 7.2 7 6.9 7.1 7 7.1 7.3 7.6 

Sb (mg/L) N/A N/A   - - - - - - - - <0.15 

Se (mg/L) N/A N/A   - - - - - - - - <0.12 

Sulphate by HPLC (mg/L) N/A N/A   2100 2200 2200 2300 2100 2100 2000 2000 1900 

TDS (mg/L) N/A N/A 29000 18000 15300 15800 16800 15000 15300 15400 14900 15900 

Total Alkalinity (mg/L) N/A N/A   430 430 430 420 430 430 420 450 460 

Total Cyanide (mg/L) N/A N/A   - <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

TSS (mg/L) N/A N/A   - 15 38 35 160 <5 460 260 210 

Turbidity (NTU) N/A N/A   - 2.5 4.8 3.2 16 0.2 55 58 46 

WAD Cyanide (mg/L) N/A N/A   <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 
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Table 7: Groundwater Monitoring Results – ENVMB007 

  

ENVMB007 

Oct-
13

Nov-
13

Dec-
13

Jan-
14

Feb-
14

Mar-
14

Apr-
14

May-
14

Jun-
14 Jul-14 

Aug-
14 Sep-14 

Al (mg/L) N/A N/A   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

As (mg/L) N/A N/A   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Beryllium (mg/L) N/A N/A   - - - - - - - - <0.01 

Bo (mg/L) N/A N/A   - - - - - - - - 4.8 

Ca (mg/L) N/A N/A   370 460 420 470 400 370 420 460 460 

Cd (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cl (mg/L) N/A N/A   5000 - - - - 6000 - - - 

Co (mg/L) N/A N/A   0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 <0.01 <0.01 

CO³ (mg/L) N/A N/A   <5 <5 <5 <5 <5 <5 <5 <5 <5 

Colour (True) (HZU) N/A N/A   - 4 <3 5 <3 <3 <3 <3 <3 

Cr (mg/L) N/A N/A   - - - - - - - - <0.01 

Cu (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 

Dissolved CrIII (mg/L) N/A N/A   - - - - - - - - <0.005 

Dissolved CrVI (mg/L) N/A N/A   - - - - - - - - <0.005 

EC (µS/cm) N/A N/A   16500 20600 20900 20500 20000 19300 20900 20800 20700 

Fe (mg/L) N/A N/A   <0.02 0.03 <0.02 0.07 0.07 <0.02 <0.02 <0.02 <0.02 

Fluoride in water (mg/L) N/A N/A   - - - - - - - - <10 

Hardness (mg/L) N/A N/A   3000 4100 3800 3800 3700 3300 3900 - 4100 

HCO³ (mg/L) N/A N/A   - 460 460 440 470 - 460 500 - 

Hg (mg/L) N/A N/A   - - - - - - - - <0.00005 

K (mg/L) N/A N/A   150 170 170 170 160 130 140 160 160 

Mg (mg/L) N/A N/A   500 710 670 650 640 580 660 740 740 

Mn (mg/L) N/A N/A   2.9 2 1.9 2.1 2.3 3 3.7 2.2 1.3 

Na (mg/L) N/A N/A   2700 3400 3100 3400 3400 2900 3400 1700 3800 

Ni (mg/L) N/A N/A   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

NO2 (mg/L) N/A N/A   - <5 <5 <10 <5 <5 <10 <10 <10 

NO3 (mg/L) N/A N/A   - <5 <5 <10 <5 <5 <10 <10 <10 

OH (mg/L) N/A N/A   - <5 <5 <5 <5 - <5 <5 - 

Pb (mg/L) N/A N/A   <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

pH (pH units) N/A N/A   7.6 7.5 7.2 7.1 7.4 7.2 7.3 7.5 7.6 

Sb (mg/L) N/A N/A   - - - - - - - - <0.15 

Se (mg/L) N/A N/A   - - - - - - - - <0.12 

Sulphate by HPLC (mg/L) N/A N/A   1600 2100 2100 2200 2100 1800 1800 2000 1800 

TDS (mg/L) N/A N/A 26300 13800 14600 15200 15800 14000 14000 13400 14500 14600 

Total Alkalinity (mg/L) N/A N/A   450 460 460 440 470 470 460 500 480 

Total Cyanide (mg/L) N/A N/A   - <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

TSS (mg/L) N/A N/A   - 7 36 83 7 220 580 240 240 

Turbidity (NTU) N/A N/A   - 3.1 6 10 3.5 11 110 48 98 

WAD Cyanide (mg/L) N/A N/A   <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

Zn (mg/L) N/A N/A   0.06 0.03 0.03 0.03 0.03 0.03 0.06 0.14 0.093 
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Table 8: Groundwater Monitoring Results – ENVMB008 

  

ENVMB008 

Oct-
13

Nov-
13

Dec-
13

Jan-
14

Feb-
14

Mar-
14

Apr-
14

May-
14

Jun-
14 Jul-14 

Aug-
14 Sep-14 

Al (mg/L) N/A N/A   <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

As (mg/L) N/A N/A   <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Beryllium (mg/L) N/A N/A   - - - - - - - - <0.01 

Bo (mg/L) N/A N/A   - - - - - - - - 3.7 

Ca (mg/L) N/A N/A   240 350 230 270 240 260 350 550 650 

Cd (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cl (mg/L) N/A N/A   2500 - - - - 2600 - - - 

Co (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

CO³ (mg/L) N/A N/A   <5 <5 <5 <5 <5 <5 <5 <5 <5 

Colour (True) (HZU) N/A N/A   - <3 <3 <3 <3 <3 <3 <3 <3 

Cr (mg/L) N/A N/A   - - - - - - - - <0.01 

Cu (mg/L) N/A N/A   <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

Dissolved CrIII (mg/L) N/A N/A   - - - - - - - - <0.005 

Dissolved CrVI (mg/L) N/A N/A   - - - - - - - - <0.005 

EC (µS/cm) N/A N/A   8310 10500 8020 8670 7800 8560 11700 20500 24300 

Fe (mg/L) N/A N/A   <0.02 <0.02 <0.02 <0.02 0.02 <0.02 <0.02 <0.02 <0.02 

Fluoride in water (mg/L) N/A N/A   - - - - - - - - <10 

Hardness (mg/L) N/A N/A   1800 2500 1600 1800 1700 1800 2600 - 6100 

HCO³ (mg/L) N/A N/A   - 190 170 170 170 - 190 250 - 

Hg (mg/L) N/A N/A   - - - - - - - - <0.00005 

K (mg/L) N/A N/A   79 78 66 61 68 58 73 130 150 

Mg (mg/L) N/A N/A   290 400 240 280 250 270 400 910 1200 

Mn (mg/L) N/A N/A   0.02 0.07 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 0.02 

Na (mg/L) N/A N/A   1200 1400 1000 1100 1000 1100 1600 1500 3800 

Ni (mg/L) N/A N/A   <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

NO2 (mg/L) N/A N/A   - <2.5 <2.5 <2.5 <2.5 <2.5 <5 <10 <10 

NO3 (mg/L) N/A N/A   - 48 70 72 66 56 44 26 <10 

OH (mg/L) N/A N/A   - <5 <5 <5 <5 - <5 <5 - 

Pb (mg/L) N/A N/A   <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

pH (pH units) N/A N/A   7.6 7.3 7.2 7.2 7.5 7.2 7.2 7.4 7.5 

Sb (mg/L) N/A N/A   - - - - - - - - <0.15 

Se (mg/L) N/A N/A   - - - - - - - - <0.12 

Sulphate by HPLC (mg/L) N/A N/A   700 940 630 730 680 790 1100 1900 1900 

TDS (mg/L) N/A N/A 9850 7760 7160 5450 5870 4700 6230 8400 14400 18000 

Total Alkalinity (mg/L) N/A N/A   180 190 170 170 170 180 190 250 250 

Total Cyanide (mg/L) N/A N/A   - <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 

TSS (mg/L) N/A N/A   - 5 5 5 5 5 5 5 6 

Turbidity (NTU) N/A N/A   - 0.3 0.4 1.3 0.6 0.1 0.6 1.8 1 

WAD Cyanide (mg/L) N/A N/A   <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 <0.004 
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MEMORANDUM

Date: 28th November 2014

To: Sustainability Department 

From: Melissa Bolton 

Subject:  Surface Water Monitoring Results  

Surface water sampling locations have been established in and around the operational area, however 

no permanent surface water sites occur in or around the operational area and therefore samples are 

only able to be collected following rainfall events.  All sample locations are visited after each rainfall 

event, however surface water is not always present and therefore no samples are able to be taken.  

Also, additional surface water sample locations have been established progressively as the project 

has transitioned from construction to operational phases and some sample points discussed in this 

memo were only established and monitoring commenced during early 2014.   

Surface water quality monitoring is undertaken in accordance with the Tropicana Gold Mine 

Environmental Monitoring Strategy, with samples collected following rain events of over 20 millimetres 

(mm) in 24 hours or when surface water is observed in collection ponds.  Event sampling was 

undertaken during the reporting period following rainfall events in November 2013, December 2013, 

January 2014, February 2014 and April 2014.  The following sampling locations have been 

established: 

 Downstream drain; 

 Downstream LWE1; 

 ROM drain; 

 ROM sump; 

 TSF North east; 

 TSF North west; 

 TSF South west;  

 TSF South East: and 

 Upstream Drain.  

The location of these sampling sites is shown on Figure 1.   
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Figure 1: Surface Water Sample Locations 

Results 

Results obtained from surface water sampling conducted during the reporting period are provided in 

Appendix 1 and discussed briefly below.  Please note that no results indicate no sample was able to 

be taken due to absence of surface water being present.   
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pH of samples collected across the surface water sampling locations ranged between 6.1 and 9 pH 

units with levels typically falling within the 7-8 range (Figure 2) .

Total Dissolved Solids (TDS) recorded across the surface water sampling locations typically ranged 

from 70 to 1100 mg/L and EC values typically ranges from 240 to 1860 µS/cm (Figure 3 and Figure 

4).  One exception where higher EC and TDS was recorded is the drain downstream of LWE1 with 

TDS ranging between 3920 and 5850 mg/L and EC ranging from 6310 and 8250 µS/cm.  This is likely 

to be due to the use of hypersaline water on the haul roads in the area.  The surface water sampling 

is expected to have picked up salts contained in the LWE 1 drain resulting in these higher readings.  

This drain was constructed specifically to contain water running off the landform.  These results 

indicate the importance of the toe drains at the base of landforms and that the drain is working 

effectively to contain sediment laden water.  

Total cyanide (mg/L) recorded in the surface water sampling locations was largely below the 

detectable limits (<0.04) and/or below the trigger value (0.07 mg/L) within the Australian and New 

Zealand Guidelines for Fresh and Marine Water Quality. One outlier was recorded at the TSF 

Southeast sampling location of 0.02 mg/L (Figure 5).  This result is not unexpected from this location.  

This surface water is contained in the Project area, and does not flow off site.  All cyanide values 

recorded were below the trigger value identified within the Sites Prescribed Premises Licence of 0.5 

mg/L.
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Figure 2:  Surface water monitoring pH 

Figure 3: Surface water monitoring Electrical conductivity 
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Figure 4: Surface water monitoring Total Dissolved Solids 

Figure 5: Surface water monitoring total cyanide results 
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Appendix 1: Surface Water Results 
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Table 1: Surface water results – Downstream Drain sample point 

Downstream Drain  

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) - - 8.2 6.1 8.2 

EC (µS/cm) - - 1710 780 1140 

TDS (mg/L) - - 1050 501 684 

Total Cyanide (mg/L) - - - 0.006 0.005 

NO3 (mg/L) - - 2.7 1.4 1.4 

Turbidity (NTU) - - 54 35 11 

Colour (True) (HZU) - - <3 <3 <3 

Ionic Balance 

Ca (mg/L) - - 43 29 41 

K (mg/L) - - 19 11 11 

Mg (mg/L) - - 21 13 14 

Na (mg/L) - - 270 150 170 

HCO³ (mg/L) - - 23 25 21 

CO³ (mg/L) - - <5 <5 <5 

OH (mg/L) - - <5 <5 <5 

Total Alkalinity (mg/L) - - 23 25 21 

Cl (mg/L) - - 460 260 290 

Sulphate by HPLC (mg/L) - - 110 75 100 

Ionic Balance (%) - - 2.1 -0.83 -0.15 

Hardness (mg/L) - - 200 130 160 

Dissolved Metals 

Cd (mg/L) - - <0.01 <0.01 <0.0001* 

Cu (mg/L) - - <0.01 <0.01 0.002* 

Fe (mg/L) - - <0.02 <0.02 0.52* 

Mn (mg/L) - - 0.01 <0.01 0.016* 

Pb (mg/L) - - <0.03 <0.03 <0.001* 

Ni (mg/L) - - <0.02 <0.02 0.002* 

Al (mg/L) - - <0.1 <0.1 0.34* 

Cyanides in Water 

WAD Cyanide (mg/L) - - - 0.005 <0.004 

vTRH(C6-C10)/MBTEXN in water 

TRH C6 - C9 (µg/l) - - <10 <10 <10 

TRH C6 - C10 (µg/l) - - <10 <10 <10 

TRH C6-C10 less BTEX 
(µg/l) - - <10 <10 <10 

MTBE (µg/l) - - <1 <1 <1 

Benzene (µg/l) - - <1 <1 <1 

Toluene (µg/l) - - <1 <1 <1 

Ethylbenzene (µg/l) - - <1 <1 <1 

m+p-xylene (µg/l) - - <2 <2 <2 

o-xylene (µg/l) - - <1 <1 <1 

Naphthalene (µg/l) - - <1 <1 <1 

Dibromofluoromethane (%) - - 107 104 101 

Surrogate toluene-d8 (%) - - 112 102 100 

Surrogate 4-BFB (%) - - 100 98 96 

svTRH(C10-C40) in water 

TRH C10 - C14 (µg/l) - - <50 50 53 

TRH C15 - C28 (µg/l) - - <100 <100 <100 

TRH C29 - C36 (µg/l) - - <100 <100 <100 

TRH >C10 - C16 (µg/l) - - <50 <50 61 

TRH >C10-C16 less N  (µg/l) - - <50 <50 61 

TRH >C16 - C34 (µg/l) - - <100 <100 <100 

TRH >C34 - C40 (µg/l) - - <100 <100 <100 
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Table 2 Surface water results – Downstream LWE1 sample point 

Downstream LWE1 

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) - - 8 - 7.3 

EC (µS/cm) - - 6310 - 8250 

TDS (mg/L) - - 3920 - 5850 

NO3 (mg/L) - - <1 - <2.5 

Turbidity (NTU) - - 120 - 11 

Colour (True) (HZU) - - <3 - 10 

Ionic Balance 

Ca (mg/L) - - 210 - 200 

K (mg/L) - - 53 - 48 

Mg (mg/L) - - 120 - 140 

Na (mg/L) - - 1100 - 1400 

HCO³ (mg/L) - - 24 - 21 

CO³ (mg/L) - - <5 - <5 

OH (mg/L) - - <5 - <5 

Total Alkalinity (mg/L) - - 24 - 21 

Cl (mg/L) - - 1800 - 2700 

Sulphate by HPLC (mg/L) - - 550 - 600 

Ionic Balance (%) - - 4.7 - -2.5 

Hardness (mg/L) - - 1000 - 1100 

Dissolved Metals 

Cd (mg/L) - - <0.01 - <0.0001* 

Cu (mg/L) - - <0.01 - 0.001* 

Fe (mg/L) - - <0.02 - 0.27* 

Mn (mg/L) - - 0.07 - 0.092* 

Pb (mg/L) - - <0.03 - <0.001* 

Ni (mg/L) - - <0.02 - 0.001* 

Al (mg/L) - - <0.1 - 0.15* 
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Table 3 Surface water results – ROM drain sample point 

ROM Drain  

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) - - 9 - 8.5 

EC (µS/cm) - - 115 - 122 

TDS (mg/L) - - 70 - 78 

NO3 (mg/L) - - <0.5 - 0.6 

Turbidity (NTU) - - 2000 - 3100 

Colour (True) (HZU) - - 36 - 840 

Ionic Balance 

Ca (mg/L) - - 8.7 - 7.9 

K (mg/L) - - 3.1 - 2.6 

Mg (mg/L) - - 1.8 - 1.5 

Na (mg/L) - - 9.8 - 15 

HCO³ (mg/L) - - 51 - 41 

CO³ (mg/L) - - 11 - <5 

OH (mg/L) - - <5 - 5 

Total Alkalinity (mg/L) - - 62 - 45 

Cl (mg/L) - - 12 - 11 

Sulphate by HPLC (mg/L) - - 6 - 6 

Ionic Balance (%) - - -22 - -4.3 

Hardness (mg/L) - - 29 - 26 

Dissolved Metals 

Cd (mg/L) - - <0.01 - 0.0001* 

Cu (mg/L) - - <0.01 - 0.033* 

Fe (mg/L) - - 0.31 - 35* 

Mn (mg/L) - - <0.01 - 0.39* 

Pb (mg/L) - - <0.03 - 0.028* 

Ni (mg/L) - - <0.02 - 0.032* 

Al (mg/L) - - 0.6 - 29* 
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Table 4 Surface water results – ROM Sump sample point 

ROM Sump 

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) - - 7.4 6.4 8 

EC (µS/cm) - - 884 243 1680 

TDS (mg/L) - - 530 157 1010 

NO3 (mg/L) - - 0.5 0.8 1.3 

Turbidity (NTU) - - 120 260 26 

Colour (True) (HZU) - - <3 5 <3 

Ionic Balance 

Ca (mg/L) - - 41 12 26 

K (mg/L) - - 11 4.9 11 

Mg (mg/L) - - 17 2.3 22 

Na (mg/L) - - 120 29 220 

HCO³ (mg/L) - - 11 61 18 

CO³ (mg/L) - - <5 <5 <5 

OH (mg/L) - - <5 <5 <5 

Total Alkalinity (mg/L) - - 11 61 18 

Cl (mg/L) - - 200 35 370 

Sulphate by HPLC (mg/L) - - 100 18 110 

Ionic Balance (%) - - 5.4 -8.2 -1.2 

Hardness (mg/L) - - 170 40 150 

Dissolved Metals 

Cd (mg/L) - - <0.01 <0.01 0.0004* 

Cu (mg/L) - - <0.01 <0.01 0.25* 

Fe (mg/L) - - <0.02 0.04 240* 

Mn (mg/L) - - 0.03 <0.01 5.8* 

Pb (mg/L) - - <0.03 <0.03 0.14* 

Ni (mg/L) - - <0.02 <0.02 0.29* 

Al (mg/L) - - <0.1 <0.1 190* 

Cyanides in Water 

WAD Cyanide (mg/L) - - - <0.004 - 

Total Cyanide (mg/L) - - - <0.004 - 
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Table 5 Surface water results – TSF North-east sample point 

TSF North East 

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) - - -   7.9 

EC (µS/cm) - - -   354 

TDS (mg/L) - - -   212 

NO3 (mg/L) - - -   1.9 

Turbidity (NTU) - - -   740 

Colour (True) (HZU) - - -   23 

Ionic Balance 

Ca (mg/L) - - -   15 

K (mg/L) - - -   5.6 

Mg (mg/L) - - -   3.5 

Na (mg/L) - - -   39 

HCO³ (mg/L) - - -   40 

CO³ (mg/L) - - -   <5 

OH (mg/L) - - -   <5 

Total Alkalinity (mg/L) - - -   40 

Cl (mg/L) - - -   72 

Sulphate by HPLC (mg/L) - - -   21 

Ionic Balance (%) - - -   -6.1 

Hardness (mg/L) - - -   52 

Dissolved Metals 

Cd (mg/L) - - -   <0.0001 

Cu (mg/L) - - -   0.009 

Fe (mg/L) - - -   10 

Mn (mg/L) - - -   0.18 

Pb (mg/L) - - -   0.007 

Ni (mg/L) - - -   0.007 

Al (mg/L) - - -   6.5 

Cyanides in Water 

WAD Cyanide (mg/L) - - -   <0.004 

Total Cyanide (mg/L) - - -   0.005 

vTRH(C6-C10)/MBTEXN in water 

TRH C6 - C9 (µg/l) - -     <10 

TRH C6 - C10 (µg/l) - -     <10 

TRH C6-C10 less BTEX 
(µg/l) - -     <10 

MTBE (µg/l) - -     <1 

Benzene (µg/l) - -     <1 

Toluene (µg/l) - -     <1 

Ethylbenzene (µg/l) - -     <1 

m+p-xylene (µg/l) - -     <2 

o-xylene (µg/l) - -     <1 

Naphthalene (µg/l) - -     <1 

Dibromofluoromethane (%) - -     104 

Surrogate toluene-d8 (%) - -     97 

Surrogate 4-BFB (%) - -     95 

svTRH(C10-C40) in water 

TRH C10 - C14 (µg/l) - -     <50 

TRH C15 - C28 (µg/l) - -     <100 

TRH C29 - C36 (µg/l) - -     <100 

TRH >C10 - C16 (µg/l) - -     <50 

TRH >C10-C16 less N  (µg/l) - -     <50 

TRH >C16 - C34 (µg/l) - -     <100 

TRH >C34 - C40 (µg/l) - -     <100 
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Table 6 Surface water results – TSF North-west sample point 

TSF North West 

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) - - 8.7 - 8.5 

EC (µS/cm) - - 361 - 823 

TDS (mg/L) - - 217 - 529 

NO3 (mg/L) - - 1 - 10 

Turbidity (NTU) - - 1300 - 1100 

Colour (True) (HZU) - - 10 - 15 

Ionic Balance 

Ca (mg/L) - - 17 - 13 

K (mg/L) - - 6.6 - 16 

Mg (mg/L) - - 4 - 6.6 

Na (mg/L) - - 49 - 150 

HCO³ (mg/L) - - 40 - 46 

CO³ (mg/L) - - <5 - 6 

OH (mg/L) - - 5 - 5 

Total Alkalinity (mg/L) - - 44 - 52 

Cl (mg/L) - - 76 - 180 

Sulphate by HPLC (mg/L) - - 23 - 100 

Ionic Balance (%) - - -0.49 - 0.47 

Hardness (mg/L) - - 58 - 60 

Dissolved Metals 

Cd (mg/L) - - <0.01 - <0.0001* 

Cu (mg/L) - - <0.01 - 0.012* 

Fe (mg/L) - - 0.05 - 13* 

Mn (mg/L) - - 0.01 - 0.15* 

Pb (mg/L) - - <0.03 - 0.012* 

Ni (mg/L) - - <0.02 - 0.008* 

Al (mg/L) - - <0.1 - 11* 

Cyanides in Water 

WAD Cyanide (mg/L) - - 0.005 - <0.004 

Total Cyanide (mg/L) - - 0.007 - <0.004 
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Table 7 Surface water results – TSF south-east sample point 

TSF South East  

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) - - 6.7     

EC (µS/cm) - - 16000     

TDS (mg/L) - - 10300     

NO3 (mg/L) - - <5     

Turbidity (NTU) - - 170     

Colour (True) (HZU) - - <3     

Ionic Balance 

Ca (mg/L) - - 340     

K (mg/L) - - 110     

Mg (mg/L) - - 330     

Na (mg/L) - - 2900     

HCO³ (mg/L) - - 36     

CO³ (mg/L) - - <5     

OH (mg/L) - - <5     

Total Alkalinity (mg/L) - - 36     

Cl (mg/L) - - 4200     

Sulphate by HPLC (mg/L) - - 750     

Ionic Balance (%) - - 13     

Hardness (mg/L) - - 2200     

Dissolved Metals 

Cd (mg/L) - - <0.01     

Cu (mg/L) - - <0.01     

Fe (mg/L) - - <0.02     

Mn (mg/L) - - 2.6     

Pb (mg/L) - - <0.03     

Ni (mg/L) - - <0.02     

Al (mg/L) - - <0.1     

Cyanides in Water 

WAD Cyanide (mg/L) - - 0.03     

Total Cyanide (mg/L) - - 0.02     
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Table 8 Surface water results – TSF South-west sample point 

TSF South West  

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) - - 8.6 - 8.3 

EC (µS/cm) - - 785 - 873 

TDS (mg/L) - - 471 - 562 

NO3 (mg/L) - - <0.5 - 0.8 

Turbidity (NTU) - - -   19 

Colour (True) (HZU) - - <3 - 4 

Ionic Balance 

Ca (mg/L) - - 36 - 32 

K (mg/L) - - 7.8 - 7.6 

Mg (mg/L) - - 10 - 10 

Na (mg/L) - - 97 - 120 

HCO³ (mg/L) - - 25 - 20 

CO³ (mg/L) - - <5 - <5 

OH (mg/L) - - <5 - <5 

Total Alkalinity (mg/L) - - 28 - 20 

Cl (mg/L) - - 180 - 210 

Sulphate by HPLC (mg/L) - - 85 - 75 

Ionic Balance (%) - - -1.6 - 0.44 

Hardness (mg/L) - - 130 - 120 

Dissolved Metals 

Cd (mg/L) - - <0.01 - <0.0001* 

Cu (mg/L) - - <0.01 - 0.002* 

Fe (mg/L) - - <0.02 - 1.6* 

Mn (mg/L) - - <0.01 - 0.024* 

Pb (mg/L) - - <0.03 - <0.001* 

Ni (mg/L) - - <0.02 - 0.001* 

Al (mg/L) - - <0.1 - 0.96* 

Cyanides in Water 

WAD Cyanide (mg/L) - - -   <0.004 

Total Cyanide (mg/L) - - -   <0.004 

vTRH(C6-C10)/MBTEXN in water 

TRH C6 - C9 (µg/l) - -     <10 

TRH C6 - C10 (µg/l) - -     <10 

TRH C6-C10 less BTEX 
(µg/l) - -     <10 

MTBE (µg/l) - -     <1 

Benzene (µg/l) - -     <1 

Toluene (µg/l) - -     <1 

Ethylbenzene (µg/l) - - - - <1 

m+p-xylene (µg/l) - - - - <2 

o-xylene (µg/l) - -     <1 

Naphthalene (µg/l) - -     <1 

Dibromofluoromethane (%) - - - - 102 

Surrogate toluene-d8 (%) - -     100 

Surrogate 4-BFB (%) - -     97 

svTRH(C10-C40) in water 

TRH C10 - C14 (µg/l) - -     92 

TRH C15 - C28 (µg/l) - -     <100 

TRH C29 - C36 (µg/l) - -     <100 

TRH >C10 - C16 (µg/l) - -     55 

TRH >C10-C16 less N  (µg/l) - -     55 

TRH >C16 - C34 (µg/l) - -     100 

TRH >C34 - C40 (µg/l) - -     <100 
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Table 9 Surface water results – Upstream Drain sample point 

Upstream Drain  

Nov Dec Jan Feb Apr 

Miscellaneous Inorganics 

pH (pH units) 6.5 6.5 8.8 6.2 8.2 

EC (µS/cm) 1860 1860 650 246 378 

TDS (mg/L) 1190 1190 390 158 243 

NO3 (mg/L) 1.4 1.4 <0.5 0.9 1 

Turbidity (NTU) 14 14 180 320 170 

Colour (True) (HZU) <3 <3 <3 4 6 

Ionic Balance 

Ca (mg/L) 63 63 28 9 16 

K (mg/L) 17 17 8.7 2.8 4.3 

Mg (mg/L) 29 29 8.9 2.9 4.3 

Na (mg/L) 250 250 81 30 48 

HCO³ (mg/L) 24 24 70 23 24 

CO³ (mg/L) <5 <5 <5 <5 <5 

OH (mg/L) <5 <5 <5 <5 <5 

Total Alkalinity (mg/L) 24 24 74 23 24 

Cl (mg/L) 520 520 140 53 78 

Sulphate by HPLC (mg/L) 160   65 17 37 

Ionic Balance (%) -5.2 -5.2 -8.1 -5.4 -1.6 

Hardness (mg/L) 270 270 110 34 56 

Dissolved Metals 

Cd (mg/L) <0.01 <0.01 <0.01 <0.01 <0.0001* 

Cu (mg/L) <0.01 <0.01 <0.01 <0.01 0.01* 

Fe (mg/L) <0.02 <0.02 <0.02 0.23 8.3* 

Mn (mg/L) 0.02 0.02 <0.01 <0.01 0.17* 

Pb (mg/L) <0.03 <0.03 <0.03 <0.03 0.008* 

Ni (mg/L) <0.02 <0.02 <0.02 <0.02 0.01* 

Al (mg/L) <0.1 <0.1 <0.1 0.5 6* 

Cyanides in Water 

WAD Cyanide (mg/L) - - -   - 

Total Cyanide (mg/L) - - -   - 

vTRH(C6-C10)/MBTEXN in water 

TRH C6 - C9 (µg/l) - - <10   <10 

TRH C6 - C10 (µg/l) - - <10   <10 

TRH C6-C10 less BTEX (µg/l) - - <10   <10 

MTBE (µg/l) - - <1   <1 

Benzene (µg/l) - - <1   <1 

Toluene (µg/l) - - <1   <1 

Ethylbenzene (µg/l) - - <1   <1 

m+p-xylene (µg/l) - - <2   <2 

o-xylene (µg/l) - - <1   <1 

Naphthalene (µg/l) - - <1   <1 

Dibromofluoromethane (%) - - 100   102 

Surrogate toluene-d8 (%) - - 113   101 

Surrogate 4-BFB (%) - - 98   96 

svTRH(C10-C40) in water 

TRH C10 - C14 (µg/l) - - 56   <50 

TRH C15 - C28 (µg/l) - - 410   <100 

TRH C29 - C36 (µg/l) - - <100   <100 

TRH >C10 - C16 (µg/l) - - 99   <50 

TRH >C10-C16 less N  (µg/l) - - 99   <50 

TRH >C16 - C34 (µg/l) - - 370   <100 

TRH >C34 - C40 (µg/l) - - <100   <100 
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 
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1 OVERVIEW

The Threatened Species and Communities Management Strategy (TS&CMS) contained within this 
document provides the framework for managing threatened species and communities located within the
Tropicana Gold Project (the Project) disturbance area. The TS&CMS forms part of the Project’s
Integrated Management System (referred to as ONE MS) that ensures the effective management of all 
health, safety, environment, community and operational issues associated with the Project.

ONE MS (including the TS&CMS) establishes the framework and standards that must be achieved for 
all activities associated with the Project. It includes the development and management of policies, 
management strategies, procedures and reporting requirements (Figure 1). The ONE MS is designed to 
align with the principle of ISO14001 – Plan, Do, Check, Act.

Figure 1 Tropicana Gold Project Management System Framework ‘ONE’

As part of the development of the ONE MS, Tropicana Gold Mine (TGM) has established two key 
registers, the site legal and other obligation register (managed via CMO Compliance Database) and 
aspects / impacts register that documents the environmental potential impacts associated with 
operation.  To ensure compliance and a consolidated approach to aspect/impact/hazard/risk 
management the site has identified 25 key environmental factors. These form the basis around which 
the environmental component of the ONE MS has been developed, including documentation, training 
and audits and inspections. The TGM environmental management strategies, of which the TS&CMS is 
one, identify how these environmental factors will be managed

This document has been compiled (September 2009) and revised (March 2014) with the assistance of 
360 Environmental.

Guidelines

Standards

Policies

Policies
Regional
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2 PURPOSE 

The purpose of this document is to identify the threatened species and communities that may be 
impacted by the Project and to establish mitigation and management measures to minimise potential 
impacts. Many of the potential threats posed to threatened species and communities by the Project are 
relevant to the design, construction, commissioning and operational phases of the Project (e.g. vehicle 
movement [road kill and off-ride driving]), therefore this strategy has not been divided into these phases 
but rather, presents life of mine management for threatened species and communities.  In this document 
‘threatened’ refers to:

species or communities that are specifically protected under State or Federal legislation (the
State Wildlife Conservation Act 1950 or the Federal Environment Protection and Biodiversity 
Conservation Act 1999 respectively);

species or communities recognised under the Department of Parks and Wildlife (DPaW,
previously the Department of Environment and Conservation) Priority Ranking; and,

other species that are new to science, previously undescribed, at the periphery of their 
known distribution, have limited distribution within the Project’s disturbance area or have 
been identified as a range extension during surveys commissioned for the Project.

Specifically, this strategy:

identifies and describes threatened flora and fauna species that have been confirmed to 
occur within the Project footprint or surrounding area;

identifies and describes threatened fauna species that have suitable habitat in the Project
footprint or its surrounds, but have not been confirmed as present to date;

identifies threatened vegetation communities that occur within the Project footprint or in its 
surrounds;

identifies the risks associated with the construction and operation of the Project to the 
threatened species and communities; and

proposes mitigation and management techniques to minimise the impact of the Project on 
threatened species and communities.

This strategy aligns with the following standards contained in the AngloGold Ashanti Australia Integrated 
Management System: 

Biodiversity Standard; and 

Land Management Standard.

3 SCOPE AND REVIEW PROTOCOLS

This TS&CMS is applicable to all activities (current and future changes) associated with the Project and 
associated activities that occur on the tenements under the management of the Tropicana General 
Manager such as Exploration activities occurring within the Mining Lease.

It is the intension that all future proposal or significant changes to the Project are implemented in 
accordance with the requirements of this strategy.

This strategy does not however cover regional exploration activities (occurring outside TGM managed 
land) which are managed via the ISO14001 certified AngloGold Ashanti Australia Exploration Integrated 
Management System.

This document will be audited annually as required by the Compliance Assessment Plan (CAP) and will 
undergo a management review tri-annually.
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Figure 3 Tropicana Resource Footprint – Operational Area (Oct, 2014)
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Threatened Species and Communities Management 
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4 BACKGROUND

The Joint Venture (TJV) has commissioned flora, vegetation, fauna and fauna habitat surveys and 
desktop assessments covering all proposed disturbance areas of the Project in order to establish the 
presence and distribution of threatened species and communities, and likely impacts. A list of the 
surveys completed to date is provided in Table 1. 

In addition, consultation has been undertaken with members of the DPaW Science Division, the 
Western Australia Museum and other relevant experts and institutions to confirm the adequacy of the 
investigations. All threatened species and communities (as defined broadly above) deemed to 
potentially occur in the Project footprint, are discussed within this management strategy. 

Table 1 Biological Surveys for Conservation Significant Flora, Vegetation, Fauna and 
Fauna Habitat

Title of the Report Consultant Date of 

Report

Survey Target

Threatened Species

Threatened Species Assessment for the 
Tropicana Gold Project Area 

MBS 
Environmental

September
2009

Consolidation of survey data from 
multiple surveys and consultants,
and analysis of potential impacts.

Flora and Vegetation

Minigwal Borefields (PWS) Level 1 Flora & 
Vegetation Survey

Botanica 
Consulting.

November 
2014

Vegetation and flora of the Minigwal 
Borefield update.

Minigwal Trough and Pipeline Corridor Flora and 
Vegetation Survey

Botanica 
Consulting.

September 
2009

Vegetation and flora of the Minigwal 
borefield.

A Molecular Assessment of the Identity of 
regenerating Mallees on the Tropicana Mine 
Access road, in relation to DRF Eucalyptus 
articulata

BGPA Science November 
2009

Eucalyptus articulata assessment of 
the Tropicana mine access road.

Tropicana Project - Proposed Operational Area 
Threatened Flora Survey 

ecologia 
Environment 

July 2009 Flora survey of the Project Area. 

Flora and Vegetation Survey of Proposed Pinjin 
Infrastructure Corridor 

Mattiske 
Consulting 

July 2009 Flora survey of the Pinjin 
Infrastructure Corridor.

Assessment of the Flora and Vegetation of the 
Proposed Tropicana Project. 

ecologia 
Environment 

July 2009 Baseline flora and vegetation survey 
of Tropicana study area. 

Tropicana-Transline Infrastructure Corridor: Flora 
and Vegetation Survey. 

ecologia 
Environment

July2009 Level 1 flora and vegetation survey 
of the Cable Haul Road. 

Terrestrial Vertebrate Fauna

Minigwal Trough Borefield (PWS) and Pipeline 
Fauna SUrvye

Kingfisher 
Environmental 
Consulting

November 
2014

Level 1 Fauna survey PWS 
borefeild.

Second round Sandhill Dunnart surveys of the 
proposed operational area and infrastructure 
corridor

GHD February 
2010

Supplementary Sandhill Dunnart 
Survey.

Assessment of habitat availability for the Sandhill 
Dunnart. Sminthopsis psammophila in Western 
Australia.

Churchill December 
2009

Assessment of habitat availability for 
the Sandhill Dunnart.

A Level One Survey of Vertebrate Fauna for the 
proposed Tropicana - Pinjin Infrastructure 
Corridor. 

Ninox Wildlife 
Consulting

June 2009 Fauna Survey of the Infrastructure 
Corridor (level 1). 

Tropicana-Transline Infrastructure Corridor Level 1
Fauna Survey.  

ecologia 
Environment

July 2009 Fauna Survey of the Cable 
Infrastructure Corridor 
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Title of the Report Consultant Date of 

Report

Survey Target

Malleefowl and Mulgara Survey TGP Operational 
Area  

URS June 2009 Fauna Survey of the Operational 
Area

Sandhill Dunnart Survey of the Proposed 
Operational Area, Access Road and Public 
Bypass. 

Gaikhorst and 
Lambert

July 2009 Sandhill Dunnart assessment of the 
Project Area, Pinjin Infrastructure 
Corridor and Public Bypass.

Marsupial Mole Survey: Proposed Pinjin 
Infrastructure Corridor, TGP

URS July 2009 Fauna Survey of the Pinjin Access 
Road.

Tropicana Gold Project Operational Area 
Vertebrate Fauna Assessment.

ecologia 
Environment 

July 2009 Vertebrate fauna of the Operational 
Area (level 2 survey). 

Tropicana Gold Project Minigwal Trough Water 
Supply Area and Pipeline Corridor.

ecologia 
Environment 

July 2009 Fauna Survey of the Water Supply 
Area.

Survey of the underground signs of marsupial 
mole in the WA Great Victoria Desert.

Benshemesh
and Schulz

July 2008 Marsupial mole activity within the 
Great Victoria Desert.

Terrestrial Invertebrates

TGP Short Range Endemic Invertebrate Survey 
ecologia 
Environment 

July 2009
Short Range Endemic survey of the 
Operational Area

TGP Operational Area SRE - Targeted 
Mygalomorph Survey and Genetics Addenda

ecologia 
Environment 

July 2009
Targeted Mygalomorph Survey and 
Genetics

Subterranean Fauna

TGP Troglofauna Survey Phases 6 and 7
ecologia 

Environment

March 

2010
Troglofauna of the Project Footprint

TGP Stygofauna Survey Operational Area 
ecologia 

Environment
July 2009 Stygofauna of the Operational Area

Minigwal Trough Water supply area pipeline 

corridor

Subterranean 

Ecology
June 2009

Stygofauna desktop and pilot study 

of the water supply area

TGP Operational Area Troglofauna 
ecologia 

Environment
July 2009 Troglofauna of the Project Footprint

5 LEGAL REQUIREMENTS AND OTHER CONSIDERATIONS

There are several acts, regulations and other requirements that should be considered in the protection 
of environmental assets such as threatened fauna, flora and communities. The most significant 
documents are summarised below. 

5.1 LEGISLATION

Wildlife Conservation Act 1950 (WA)

The Wildlife Conservation Act 1950 (WC Act) was developed to provide for the conservation and 
protection of wildlife in Western Australia. Under Section 14 of the Act, all native fauna and flora within 
Western Australia are protected. However, the Minister may, via a notice published in the Government 
Gazette, declare a list of taxa that are in need of special protection. The current listing was gazetted on 
5 August 2008 (Government of Western Australia 2008).

Under the WC Act flora listed as Declared Rare Flora (DRF) are afforded specific protection as 
threatened species. The WC Act allows for the special protection of rare and threatened native fauna 
species. Currently in Western Australia, rare or threatened fauna species are defined under the WC Act 
according to the following schedules:
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Schedule 1: A native species that is rare or likely to become extinct, is declared to be fauna 
that is in need of special protection;

Schedule 2: A native species that is presumed to be extinct, is declared to be fauna that is in 
need of special protection;

Schedule 3: Birds that are subject to an agreement between the governments of Australia 
and Japan relating to the protection of migratory birds and birds in danger of extinction, are 
declared to be fauna that is in need of special protection; and,

Schedule 4: A native species that is in need of special protection, otherwise than for the 
reasons specified in Schedules 1, 2 and 3.

Ecological communities in Western Australia are also ranked by DPaW and can be listed as ‘Threatened 
Ecological Communities’ once they have been defined by the Western Australian Threatened Ecological 
Communities Scientific Advisory Committee and are then endorsed by the Minister for Environment. 
Threatened Ecological Communities are listed under four categories; Presumed Totally Destroyed, 
Critically Endangered, Endangered or Vulnerable (Department of Environment and Conservation 
2008d).Environmental Protection and Biodiversity Conservation Act 1950 (Commonwealth).

At the Federal level, the Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act) is relevant to the Project because the Act:

protects the environment, particularly matters of ‘national environmental significance’ (NES) 

which include threatened species, such as the Southern Marsupial Mole and Crested-tailed

Mulgara, and Threatened ecological communities; and,

ensures Australia’s environmental compliance with international treaties that Australia is 

party to e.g. Japan and Australia Migratory Bird Agreement, China and Australia Migratory 

Bird Agreement and Republic of Korea and Australia Migratory Bird Agreement.

5.2 OTHER REQUIREMENTS AND CONSIDERATIONS

Department of Parks and Wildlife Priority List

If a species does not meet the criteria for listing as Threatened Fauna or Declared Rare Flora under the 
WC Act (e.g. due to lack of information) and is poorly known and/or conservation dependent, it may be 
classified as a Priority Species at the discretion of the DPaW. Priority Fauna are placed into one of five 
categories and Priority Flora are placed into one of four categories (see Appendices 1 and 2). The 
DPaW also recognises Priority Ecological Communities (PECs) for which there is insufficient knowledge 
to warrant Threatened Ecological Community status, but for which there is some conservation concern.
Priority species are not provided any extra legislative protection over other native species in Western 
Australia. The listing of a species or a community as a Priority indicates that activities that may impact 
them are in need of special consideration.

International Union for Conservation of Nature – Red List of Threatened Species

The International Union for Conservation of Nature Red List of Threatened Species provides taxonomic, 
conservation status and distributional information for taxa that have been globally evaluated using the 
Red List Categories and Criteria (http://www.iucnredlist.org/ Accessed 21/03/2014). This system is 
designed to determine the relative risk of extinction. The main purpose of the Red List is to catalogue 
and highlight those taxa that are facing a higher risk of global extinction (i.e. those listed as Critically 
Endangered, Endangered and Vulnerable). The Red List also includes information on taxa that are 
categorised as Extinct or Extinct in the Wild; on taxa that cannot be evaluated because of insufficient 
information (i.e. are Data Deficient); and on taxa that are either close to meeting the threatened 
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thresholds or that would be threatened were it not for an ongoing taxon-specific conservation 
programme (i.e. are Near Threatened).

EPA Position Statement 3: Terrestrial Biological Surveys as an Element of Biodiversity 
Protection

The Environmental Protection Authority (EPA) regards biological diversity as a key environmental factor 
and has an objective to ensure that biodiversity is protected. Position Statement 3 discusses the 
principles which the EPA will use when assessing proposals which may impact on biodiversity values.

International Council on Mining and Metals Sustainable Development Principle

The International Council on Mining & Metals (ICMM) is an industry group that addresses key priorities 
and emerging issues within the sector. The ICMM has implemented 10 principles to measure their 
performance relating to sustainable development in the mining and minerals. Of importance:

Principle 7: Contribute to conservation of biodiversity and integrated approaches to land use planning:

respect legally designated protected areas;

disseminate scientific data on and promote practices and experiences in biodiversity 

assessment and management; and,

support the development and implementation of scientifically sound, inclusive and 

transparent procedures for integrated approaches to land use planning, biodiversity, 

conservation and mining.

Other Considerations

Other species that are new to science, or previously undescribed, or at the periphery of their known 
distribution, or have been identified as a range extension during the Joint Venture’s surveys have been 
taken into consideration. 

Consultation with the DPaW Science Division, the Western Australian Museum and other experts was 
also undertaken to confirm that all relevant species were considered in the surveys and in this TS&CMP.

6 REGIONAL SETTLING

The main disturbance area of the Project is the Operational Area, located within the Great Victoria 
Desert, as defined by the Interim Biogeographic Regionalisation of Australia (IBRA version 7). IBRA 
divides the Australian continent into 89 bioregions and 419 sub-regions for assessing the status of 
native ecosystems, their protection in the national reserve system and for use in the monitoring and 
evaluation framework in the Australian Government's current Natural Resource Management initiatives 
(Department of the Environment 2014). 

The regional setting of the Project is:

the Operational Area and the Minigwal Trough Water Supply Area are located in the 

southwest corner of the Great Victoria Desert (GVD) IBRA bioregion;

the Pinjin Infrastructure Corridor spans the Murchison and GVD bioregions; and,

the Cable Haul Infrastructure Corridor spans the Nullarbor and GVD bioregions.
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7 FLORA OF CONSERVATION CONCERN

A number of threatened flora species protected under State and Federal legislation, or otherwise of 
conservation concern to the Joint Venture have the potential to occur in and around the disturbance 
areas of the Project. Searches of the DPaW Declared Rare and Priority Flora Database, the Western 
Australia Herbarium database, the EPBC Protected Matters database, various reference books and 
consultation with experts were undertaken to identify species of conservation concern potentially 
occurring in and around the Project footprint. A number of taxa identified in the original PER have 
changed status or are no longer listed. A summary of these changes is provided in Table 2

Several field surveys were carried out across the Project footprint; these surveys ranged from Level 1 
and Level 2 surveys (EPA 2004a) to targeted surveys for threatened species (Table 1). A summary of 
the current flora species of conservation concern to the Project including the results of surveys 
undertaken by specialist consultants is provided in Table 3.This list is accurate at the time of writing, 
however further survey and taxonomic work may alter the list in the future.

Table 2 Changes in conservation status

Species Previous Status Current Status

Conospermum toddii DRF/EN P4

Calandrinia porifera P3 Delisted 

Baeckea sp. Great Victoria Desert (A.S. Weston 14813) P2 Delisted 

Dicrastylis nicholasii P2 Delisted 

Diocirea ternata P3 Delisted

Micromyrtus stenocalyx P3 Delisted 

Daviesia purpurascens P4 Delisted 

Lepidobolus deserti P4 Delisted

Microcorys macredieana P3 Delisted 

Baeckea sp. Sandstone P1 P3

Dicrastylis cundeeleensis P3 P4

Grevillea secunda P2 P4

Lechenaultia divaricata Unlisted P1

Olearia arida P2 P4

Hibbertia crispula Unlisted P2, VU

Caesia talingka (Caesia talinyka ms) Unlisted P2

(DRF = Declared Rare Flora, EN = Endangered, VU = Vulnerable, P=Priority) (Conservation definitions Appendix 1, Detailed 
Species Definitions Appendix 3).
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Tropicana Gold Project

Threatened Species and Communities Management 
Strategy

8 FAUNA OF CONSERVATION CONCERN

Desktop searches of available literature, the DPaW Threatened and Priority Species Database, the 
EPBC Protected Matters Database and consultation with various experts identified 28 current
conservation significant fauna species potentially present in and around the Project disturbance area
(including some species presumed to be extinct in the local area). Table 1 summarises the desktop 
searches and the field surveys undertaken to date with regards to vertebrate fauna protected under 
State or Federal legislation, or otherwise considered to be of conservation interest to the Joint Venture.
Field surveys recorded evidence of six of these species in the Project footprint (Table 5). This total does 
not include a species of Stick-nest Rat (Leporillus sp. – presumed locally extinct) which formerly 
occurred in the area, based on the presence of old, abandoned nests in breakaways.

This list is accurate at the time of writing, however, further survey and taxonomic work may alter the list 
in the future (e.g. the taxonomy and range of Dasycercus sp. is currently uncertain). A number of 

species identified in the original PER have changed status or are no longer listed. A summary of these 
changes is provided in Table 4

The breeding season for the conservation significant fauna species has been identified to assist in 
minimising the potential disruption and disturbance to these species from the construction and operation 
of the Project (Table 6).  Where possible, activities that are potentially detrimental to a species breeding 
should be scheduled to avoid critical breeding periods and/or preferred habitat.

Table 4 Changes in conservation status

Species Previous Status Current Status

Grey Falcon - Falco hypoleucos P4 S1

Night Parrot  - Pezoporus occidentalis VU EN

Slender-billed Thornbill (western) - Acanthiza iredalei 
iredalei

S1/VU Delisted

Woma Python - Aspidites ramsayi P1 S4

*South-Western Carpet Python –  Morelia spilota 
imbricata

S4 S4

*only recently identified as potentially occurring 
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9 PUTATIVE SHORT RANGE ENDEMICS

Some invertebrates, known broadly as Short Range Endemic species, are particularly sensitive to 
habitat alteration and are an increasingly important consideration as part of the Environmental Impact 
Assessment process. Short Range Endemics have been broadly defined as species with a natural 
range of less than 10,000 km2 (Harvey 2002), and many species have a natural range that is 
considerably less, sometimes from a single locality (New and Sands 2002). 

Surveys conducted in the Operational Area revealed 17 morphologically defined species considered to 
be putative Short Range Endemic species. Of the 17 species of conservation interest, one (Kwonkan

sp. 2) has only been located within the proposed operational footprint. Up until recently, the operational
footprint of the waste material landform was also expected to disturb the only known sampling location 
of Aganippe sp. 4. The Joint Venture has re-designed the footprint of one of the waste landforms and 
the sampling location of Aganippe sp. 4 is now approximately 800 m from the waste landform footprint.

None of the species are currently listed (under State or Federal legislation, or under the DPaW Priority 
scheme) as protected species and their conservation significance results from the fact that all are new to 
science and/ or belong to genera composed predominantly of Short Range Endemic species.  

10 SUBTERRANEAN FAUNA

Western Australian Stygofauna and Troglofauna exhibit high levels of endemism and many of these 
species appear to have restricted ranges, making them particularly important in the Environmental 
Impact Assessment process (EPA 2003). There is a significant lack of information on Stygofauna and 
Troglofauna within the GVD, and prior to the Joint Venture’s activities there were no known data for the 
area surrounding the project. 

No Stygofauna have been recorded in the surveys during any of the survey undertaken during the 
Project baseline survey process. 

The survey conducted both inside and outside the proposed Operational Area recorded three Troglobitic 
species:

• Isopod (slater);

• Diplura (dipluran); and,

• Chilopoda (centipede).

The Isopod has been located both within and outside of the footprint. Currently, the dipluran and 
centipede have only been located inside the disturbance footprint. Further work has been undertaken to 
demonstrate that the presumed habitat of the dipluran and centipede occur more widely. 

11 ECOLOGICAL COMMUNITIES

Extensive surveys have been undertaken (Table 1) to determine the presence of Threatened Ecological 
Communities (TECs) and Priority Ecological Communities (PECs) in the Project footprint. Despite
extensive and detailed survey and vegetation mapping, no TECs have been identified. 

The importance of a community referred to as the ‘Yellow sandplain communities of the Great Victorian 
Desert’ has been noted since 1994 (Pearson 1994). The community contains a diverse array of flora 
and fauna including the Sandhill Dunnart. The community is characterised by highly diverse mammalian 
and reptile fauna and distinctive plant communities (Barton and Cowan 2001). The DPaW has 
nominated the ‘Yellow sandplain communities of the Great Victorian Desert’ as a Priority 3 (ii) ecological 
community. At the present time, no definitive description of the boundary of this community has been 
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determined by DPaW. The Operational Area is clearly outside the PEC, however the Joint Venture
considers that the peripheral areas of the PEC may be intersected by the both Infrastructure Corridors, 
thus management of the proposed corridors to minimise impacts on flora, vegetation and fauna values 
will be important in maintaining biodiversity values of the PEC.

12 RISK ASSESSMENT

A risk assessment process has been undertaken for the proposed Project, prior to commencing the 
formal environmental assessment process. The risk assessment process will be ongoing through the life 
of the Project, and has been based on principles and methodology outlined in HB 203:2006 –
Environmental Risk Management – Principles and Processes and AS/NZS 4360:2004 – Risk 
Management. The primary aim has been to identify potential environmental consequences (specific to 
the item being considered, in this case threatened flora and fauna; Table 7) to all activities, the 
likelihood of occurrence (Table 8) and to assign an appropriate response to reduce environmental risk.

Table 7 Consequence Table for Assessing Impacts on Threatened Species or Communities

Consequence Example

Insignificant
The Joint Venture considers that there is no ‘insignificant’ impact to a threatened species 
precisely because they are threatened.

Minor

Temporary alteration to behavior of individuals of a conservation significant species 
e.g. short term avoidance of a component of pre-disturbance range.

Temporary alteration to population dynamics (resolved within one breeding cycle) 
e.g. reduction in recruitment for one breeding season.

Temporary reduction of connectivity or habitat values for threatened species e.g. 
connectivity is restored (with or without human intervention) within one breeding 
cycle of the species of interest.

Moderate

Short term loss of a small number (<5%) of individuals of a threatened species.

Alteration to population dynamics of a threatened species that is resolved during the 
operational phase of the Project (with or without human intervention).

Permanent loss of <5% of suitable habitat (relative to the area of suitable habitat pre-
disturbance).

Major

Loss of <25% of individuals of a threatened species in the area.

Long term alteration to population dynamics e.g. population dynamics do not return 
to pre-disturbance levels until the closure phase of the Project.

Long term loss of habitat e.g. habitat remains unviable until the closure phase of the 
Project.

Permanent loss of <25% of suitable habitat (relative to the area of suitable habitat 
pre-disturbance).

Catastrophic

Loss of a local population of a threatened species from the region.

Extinction of a threatened species.

Permanent loss of >25% of suitable habitat (relative to the area of suitable habitat 
pre-disturbance).
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Table 8 Risk Assessment Table

Likelihood

A B C D E

Almost certain

(occurs in all 

circumstances/ 

planned event)

Likely

(50 % chance 

of occurrence)

Possible

(25 % chance

of occurrence)

Unlikely

(5 % chance of 

occurrence)

Rare

(only occurs in 

exceptional 

circumstances)

C
o
n
s
e
q
u
e
n
c
e

5 Catastrophic E E E E H

4 Major E E E H M

3 Moderate E H H M M

2 Minor H H M L L

1 Insignificant H M L L L

E: Extreme risk – immediate action and formal documentation required

H: High risk – management attention and formal documentation required

M: Medium risk – environmental management documents will specify responsibility and actions 

L: Low risk – manage by routine procedures/instructions

The following section addresses the risks to threatened species and communities identified by the risk 
assessment process.
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14 TRAINING AND AWARENESS

To ensure the effective implementation of this and other strategies associated with the Project, a site 
specific induction has been developed and includes general information on the threatened and priority 
flora, fauna and communities known to occur within the Project area.  All employees and contractors
permanently based onsite are required to complete the sites general induction.

To complement the site induction, the Project incorporates Threatened Species and Community 
awareness topics will be periodically roll-out across the operation, the topics will comprised of toolbox 
information and posters that are distributed across site to ensure ongoing awareness of the 
management measures associated with this strategy.

15 REHABILITATION AND SEED BANKING

Over the life of the Project the TJV will work with regional seed collectors to obtain viable seed for 
known priority and DRF species within and adjacent to the Project area.  These resources will be shared 
with DPaW and used to return these species to the post mining landscape.

Priority and DRF seed collections will be undertaken with in accordance with the WA Wildlife 
Conservation Act and regulations and DPaW requirements.  Seed collected will be lodged with DPaW 
through the Threatened Flora Seed Centre (housed at the WA herbarium).  Where practical plant 
material, photographs and location data will be lodged with the seeds to enable confirmation of ID and 
expand the States knowledge of the collected species.

16 DATA MANAGEMENT AND INCIDENT REPORTING

The TJV will at least annually provided DPaW with threatened systems and community data in the form 
of location information, photographs (where appropriate), herbarium samples and survey reports.  This 
information will be provided to both the Regional Office and directly with the Threatened Species and 
Community Branch.

Should the TJV (or its contractors) encounter threatened fauna species efforts will be made to collect 
DNA samples from live specimens and to preserve and lodge specimens of deceased animal 
encountered.  This material will be provided to the WA Museum as soon as practical after collection.

In accordance with the sites Incident reporting procedure, non-compliance with this strategy will be 
treated as an incident and will be reported via the site incident reporting system (InControl).  Incidents 
that directly involve priority or threatened fauna species will be reported to DPaW within 24hrs of 
reporting to the sites Environmental team, these reports will be lodged via fauna@dpaw.wa.gov.au as 
required.

17 MEASUREMENTS AND MONITORING

The implementation and effectiveness of this strategy will be audited as specified in the TGM Audits and 
Inspection schedule. A copy of the audit findings will be provided to DMP, DPaW and the OEPA 
following completion.

Established performance indicators and targets set out in Section 13 (above) will be assessed bi-
annually and reported to DPAW and DMP via a TS&CMS Performance Report.
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19 APPENDICES

Appendix 1: Flora Conservation Codes

Appendix 2: Fauna Conservation Codes
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Appendix 1: Flora Conservation Codes

Protected 

Under:
Category Description

EPBC Act Extinct There is no reasonable doubt that the last member of the species has died.

Extinct in the 

Wild

A native species:

is known only to survive in cultivation or as a naturalised population 
well outside its past range; and,

has not been recorded in its known and/or expected habitat, at 
appropriate seasons, anywhere in its past range, despite exhaustive 
surveys over a time frame appropriate to its life cycle and form.

Critically 

Endangered

A native species facing an extremely high risk of extinction in the wild in the 

immediate future.

Endangered

A native species:

is not critically endangered; and

is facing a very high risk of extinction in the wild in the near future.

Vulnerable

A native species:

is not critically endangered or endangered; and

is facing a high risk of extinction in the wild in the medium-term future.

Conservation 

Dependent

The species is the focus of a specific conservation program the cessation of 

which would result in the species becoming vulnerable, endangered or critically 

endangered.

Wildlife 

Conservation 

Act
Declared 

Rare Flora

A native species which has been adequately searched for, and is deemed to be 

in the wild either rare, in danger of extinction, or otherwise in need of special 

protection, and has been gazetted as such, following approval by the Minister for 

the Environment, after recommendation by the State’s Endangered Flora 

Consultative Committee. 

DPaW

Priority

Priority 1

A native species which is known from one or a few (generally <5) populations 

which are under threat, either due to small population size, or being on lands 

under immediate threat, e.g., road verges, urban areas, farmland, active mineral 

leases, etc., or the plants are under threat, e.g., from disease, grazing by 

invasive fauna, etc. May include taxa with threatened populations on protected 

lands. Such taxa are under consideration for declaration as ‘rare flora’, but are in 

urgent need of further survey.

Priority 2

A native species which is known from one or a few (generally <5) populations, at 

least some of which are not believed to be under immediate threat (i.e. not 

currently endangered). Such taxa are under consideration for declaration as ‘rare 

flora’, but are in urgent need of further survey. 

Priority 3

A native species which is known from several populations, at least some of which 

are not believed to be under immediate threat (i.e. not currently endangered). 

Such taxa are under consideration for declaration as ‘rare flora’, but are in need 

of further survey. 

Priority 4

A native species which is considered to have been adequately surveyed and 

which, whilst being rare (in Australia), are not currently threatened by any 

identifiable factors. These taxa require monitoring every 5–10 years.
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Appendix 2: Fauna Conservation Codes

Protected/ 

Recognised 

Under:

Category Description

EPBC Act
Extinct

There is no reasonable doubt that the last member of the 

species has died.

Extinct in the 

Wild

A native species:

is known only to survive in captivity or as a 
naturalised population well outside its past range; 
and,

has not been recorded in its known and/or expected 
habitat, at appropriate seasons, anywhere in its past 
range, despite exhaustive surveys over a time frame
appropriate to its life cycle and form.

Critically 

Endangered

A native species facing an extremely high risk of extinction in the 

wild in the immediate future.

Endangered

A native species:

is not critically endangered; and

is facing a very high risk of extinction in the wild in 
the near future.

Vulnerable

A native species:

is not critically endangered or endangered; and

is facing a high risk of extinction in the wild in the 
medium-term future.

Conservation 

Dependent

The species is the focus of a specific conservation program the 

cessation of which would result in the species becoming 

vulnerable, endangered or critically endangered.

Marine Marine species including some birds.

Migratory

The entire population, or any geographically separate part of the 

population of any species or lower taxon of wild animal, a 

significant proportion of whose members cyclically and 

predictably cross one or more national jurisdictional boundaries. 

WC Act
Schedule 1

A native species that is rare or likely to become extinct, is 

declared to be fauna that is in need of special protection.

Schedule 2
A native species that is presumed to be extinct, is declared to be 

fauna that is in need of special protection.

Schedule 3

Birds that are subject to an agreement between the 

governments of Australia and Japan relating to the protection of 

migratory birds and birds in danger of extinction, are declared to 

be fauna that is in need of special protection.

Schedule 4
A native species that is in need of special protection, otherwise 

than for the reasons specified in Schedules 1, 2 and 3.

THIS DOCUMENT IS UNCONTROLLED IN HARD COPY FORMAT

Document Name Threatened Species and Communities Management Strategy 46 of 47

Author 360 Environment / B Bastow Last Approved By B Bastow

Issue Date 16 December 2014 Next Review Date December 2016



Tropicana Gold Project

Threatened Species and Communities Management 
Strategy

Protected/ 

Recognised 

Under:

Category Description

DPaW Priority

Priority 1

A native species that is known from few specimens or sight 

records from one or a few localities on lands not managed for 

conservation, e.g. agricultural or pastoral lands, urban areas, 

active mineral leases.  The taxon needs urgent survey and 

evaluation of conservation status before consideration can be 

given to declaration as threatened fauna.

Priority 2

A native species that is known from few specimens or sight 

records from one or a few localities on lands not under 

immediate threat of habitat destruction or degradation, e.g., 

national parks, conservation parks, nature reserves, State forest, 

vacant Crown land, water reserves, etc.  The taxon needs urgent 

survey and evaluation of conservation status before 

consideration can be given to declaration as threatened fauna.

Priority 3

A native species that is known from few specimens or sight 

records from several localities, some of which are on lands not 

under immediate threat of habitat destruction or degradation.  

The taxon needs urgent survey and evaluation of conservation 

status before consideration can be given to declaration as 

threatened fauna.

Priority 4

A native species that is considered to have been adequately 

surveyed, or for which sufficient knowledge is available, and 

which are considered not currently threatened or in need of 

special protection, but could be if present circumstances change.  

These taxa are usually represented on conservation lands.

Priority 5

A native species that is not considered threatened but is subject 

to a specific conservation program, the cessation of which would 

result in the species becoming threatened within five years.
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Bamforth, Emma

From: Bamforth, Emma

Sent: Wednesday, 17 December 2014 7:04 AM

To: 'Futter, Julie'

Cc: (G) AGA TGM Sustainability Environment Compliance

Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management 

Strategy

Attachments: TGM TSCMS_December 2014.pdf; DPaw comments on TSCMS and AGAA 

response.pdf

Hi Julie,

Thank you for your comments on the TGM Threatened Species and Communities Management Strategy. Your

comments have been incorporated into the amended version of the strategy (December 2014) and a copy is

attached for your information. I have also attached a table which summarises how we have addressed your

comments and maps our response to the section of the strategy that has been updated.

Should you require any additional information please feel free to contact me on 9265 2213.

Kind regards

Emma

Emma Bamforth 

Senior Environmental Coordinator - Approvals 
Sustainability

Tel:         +61 (08) 9265 2213 
Cell:        0419919196 
Email: ebamforth@anglogoldashanti.com   

Consider the environment. Think before you print. 

From: Futter, Julie [mailto:Julie.Futter@DPaW.wa.gov.au]  
Sent: Monday, 1 December 2014 10:36 AM 
To: Bastow, Belinda 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Belinda,

Thank you for your time to talk through my comments last week it was most helpful. Please find attached the

Department’s comment sheet in relation to the updated Tropicana Gold Mine Threatened Species and Community

Management Strategy. If you have any queries please do not hesitate to contact me – I am out in the field over

night but will be back in the office from Wednesday.

I hope the Trust Launch went great.

Kind regards,

Julie

Julie Futter 
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Environmental Impact Assessment Project Co ordinator

Department of Parks and Wildlife Goldfields Region

32 Brookman St Kalgoorlie PO Box 10173 Kalgoorlie WA 6433

Phone: (08) 9080 5555 Fax: (08) 9021 7831

Email: julie.futter@dpaw.wa.gov.au

From: Bastow, Belinda [mailto:BBastow@AngloGoldAshanti.com]
Sent: Wednesday, 2 July 2014 5:07 AM 
To: Futter, Julie 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Julie,

Any feedback on our threatened species and community management strategy post our meeting?

Regards,

Belinda Bastow 

Manager: Approvals/Compliance/Sustainability 
Sustainability

Dept Assistant:  +61 8 9265 2201         Direct Line:        +61 8 9265 2200 
Mobile: +61 (0) 418 950 678                 Email: bbastow@anglogoldashanti.com.au 

"Please consider the environment before printing this email" 

From: Futter, Julie [mailto:Julie.Futter@DPaW.wa.gov.au]
Sent: Friday, 16 May 2014 5:45 PM 
To: Bastow, Belinda 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Belinda,

Sorry I have not been able to reach you on the phone.

Thank you for referring through the management strategy, the department will have a response within 20 working

days.

It would be great to discuss Anglo’s findings during the review process.

Speak to you soon.

Julie

Julie Futter 

Environmental Impact Assessment Project Co ordinator

Department of Parks and Wildlife Goldfields Region

32 Brookman St Kalgoorlie PO Box 10173 Kalgoorlie WA 6433

Phone: (08) 9080 5555 Fax: (08) 9021 7831
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Email: julie.futter@dpaw.wa.gov.au

From: Bastow, Belinda [mailto:BBastow@AngloGoldAshanti.com.au]
Sent: Thursday, 15 May 2014 10:36 AM 
To: Futter, Julie; Jackson, Jennifer 
Cc: (G) AGA TGM Approvals; Kalgoorlie DER 
Subject: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Julie and Jennifer,

In accordance with the Tropicana Gold Mine Ministerial Statement Condition 6.2, the Tropicana Gold Project

Threatened Species and Community Management Strategy shall be reviewed every three year in consultation with

the Dept of Environment and Conservation (or equivalent authority) to ensure the mitigation and management

techniques remain valid and incorporates any relevant new research.

Please find attached an update version of the strategy for you review.

AGA needs to provide an update version of this strategy to the OEPA in the near future, please advise when the

department is able to provide feedback.

Thanks in advance.

Regards,

Belinda Bastow 

Manager: Approvals/Compliance/Sustainability 
Sustainability

Perth Office:      +61 8 9425 4600          Dept Assistant:  +61 8 9265 2201           
Site Reception:  +61 8 9265 2000          Direct Line:        +61 8 9265 2200 
Mobile: +61 (0) 418 950 678                  Email: bbastow@anglogoldashanti.com.au 
Mail:        GPO Box B91, Perth, WA 6838                 
Perth Office Address:    L13 St Martins Tower, 44 St Georges Tce, Perth WA 6000 

Consider the environment. Think before you print. 

This email, and its attachments, is subject to important warnings and disclaimers which are legally 

incorporated into this email in terms of Section 11(3) of the South African Electronic Communications and 

Transactions Act, 25 of 2002. The full text of the warnings and disclaimers, together with the company 

details and directors is available by clicking on 

http://www.anglogoldashanti.co.za/additional/generalinfo/emaildisclaimer.htm

This email, and its attachments, is subject to important warnings and disclaimers which are legally 

incorporated into this email in terms of Section 11(3) of the South African Electronic Communications and 

Transactions Act, 25 of 2002. The full text of the warnings and disclaimers, together with the company 

details and directors is available by clicking on 

http://www.anglogoldashanti.co.za/additional/generalinfo/emaildisclaimer.htm
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Bamforth, Emma

From: Bastow, Belinda

Sent: Monday, 1 December 2014 10:40 AM

To: Bamforth, Emma

Subject: FW: Tropicana Gold Mine - Threatened Species and Community Management 

Strategy

Attachments: Anglo Gold Threatened Species and Communities Management Strategy - Parks 

and Wildlife Comments.docx

FYI.

I will integrate in to the version in Controlled Document tomorrow so we can review together on Wed.

Regards,

Belinda Bastow 

Consulting Advisor to 
AngloGold Ashanti Australia  
Direct Line:  +61 8 9265 2200 
Mobile:         +61 418 950 678
Email: bbastow@anglogoldashanti.com.au 

"Please consider the environment before printing this email" 

From: Futter, Julie [mailto:Julie.Futter@DPaW.wa.gov.au]  
Sent: Monday, 1 December 2014 10:36 AM 
To: Bastow, Belinda 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Belinda,

Thank you for your time to talk through my comments last week it was most helpful. Please find attached the

Department’s comment sheet in relation to the updated Tropicana Gold Mine Threatened Species and Community

Management Strategy. If you have any queries please do not hesitate to contact me – I am out in the field over

night but will be back in the office from Wednesday.

I hope the Trust Launch went great.

Kind regards,

Julie

Julie Futter 

Environmental Impact Assessment Project Co ordinator

Department of Parks and Wildlife Goldfields Region

32 Brookman St Kalgoorlie PO Box 10173 Kalgoorlie WA 6433

Phone: (08) 9080 5555 Fax: (08) 9021 7831

Email: julie.futter@dpaw.wa.gov.au
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From: Bastow, Belinda [mailto:BBastow@AngloGoldAshanti.com]
Sent: Wednesday, 2 July 2014 5:07 AM 
To: Futter, Julie 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Julie,

Any feedback on our threatened species and community management strategy post our meeting?

Regards,

Belinda Bastow 

Manager: Approvals/Compliance/Sustainability 
Sustainability

Dept Assistant:  +61 8 9265 2201         Direct Line:        +61 8 9265 2200 
Mobile: +61 (0) 418 950 678                 Email: bbastow@anglogoldashanti.com.au 

"Please consider the environment before printing this email" 

From: Futter, Julie [mailto:Julie.Futter@DPaW.wa.gov.au]
Sent: Friday, 16 May 2014 5:45 PM 
To: Bastow, Belinda 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Belinda,

Sorry I have not been able to reach you on the phone.

Thank you for referring through the management strategy, the department will have a response within 20 working

days.

It would be great to discuss Anglo’s findings during the review process.

Speak to you soon.

Julie

Julie Futter 

Environmental Impact Assessment Project Co ordinator

Department of Parks and Wildlife Goldfields Region

32 Brookman St Kalgoorlie PO Box 10173 Kalgoorlie WA 6433

Phone: (08) 9080 5555 Fax: (08) 9021 7831

Email: julie.futter@dpaw.wa.gov.au

From: Bastow, Belinda [mailto:BBastow@AngloGoldAshanti.com.au]
Sent: Thursday, 15 May 2014 10:36 AM 
To: Futter, Julie; Jackson, Jennifer 
Cc: (G) AGA TGM Approvals; Kalgoorlie DER 
Subject: Tropicana Gold Mine - Threatened Species and Community Management Strategy 
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Hi Julie and Jennifer,

In accordance with the Tropicana Gold Mine Ministerial Statement Condition 6.2, the Tropicana Gold Project

Threatened Species and Community Management Strategy shall be reviewed every three year in consultation with

the Dept of Environment and Conservation (or equivalent authority) to ensure the mitigation and management

techniques remain valid and incorporates any relevant new research.

Please find attached an update version of the strategy for you review.

AGA needs to provide an update version of this strategy to the OEPA in the near future, please advise when the

department is able to provide feedback.

Thanks in advance.

Regards,

Belinda Bastow 

Manager: Approvals/Compliance/Sustainability 
Sustainability

Perth Office:      +61 8 9425 4600          Dept Assistant:  +61 8 9265 2201           
Site Reception:  +61 8 9265 2000          Direct Line:        +61 8 9265 2200 
Mobile: +61 (0) 418 950 678                  Email: bbastow@anglogoldashanti.com.au 
Mail:        GPO Box B91, Perth, WA 6838                 
Perth Office Address:    L13 St Martins Tower, 44 St Georges Tce, Perth WA 6000 

Consider the environment. Think before you print. 

This email, and its attachments, is subject to important warnings and disclaimers which are legally 

incorporated into this email in terms of Section 11(3) of the South African Electronic Communications and 

Transactions Act, 25 of 2002. The full text of the warnings and disclaimers, together with the company 

details and directors is available by clicking on 

http://www.anglogoldashanti.co.za/additional/generalinfo/emaildisclaimer.htm

This email, and its attachments, is subject to important warnings and disclaimers which are legally 

incorporated into this email in terms of Section 11(3) of the South African Electronic Communications and 

Transactions Act, 25 of 2002. The full text of the warnings and disclaimers, together with the company 

details and directors is available by clicking on 

http://www.anglogoldashanti.co.za/additional/generalinfo/emaildisclaimer.htm
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Bamforth, Emma

From: Thomas, Sandra <Sandra.Thomas@DPaW.wa.gov.au>

Sent: Thursday, 29 May 2014 11:28 AM

To: Bastow, Belinda; Futter, Julie; Bamforth, Emma

Subject: RE: Meeting with EMB re Threatened Species and Community Management 

Strategy

Hi Belinda

Yes, Julie and I received the meeting request and we look forward to seeing you tomorrow morning.

Sandra

Sandra Thomas
Acting Area Manager North

Science and Conservation

Department of Parks and Wildlife

Locked Bag 104 Bentley Delivery Centre WA 6983

Phone: 08 9334 0246

Email: sandra.thomas@dpaw.wa.gov.au

From: Bastow, Belinda [mailto:BBastow@AngloGoldAshanti.com.au]
Sent: Thursday, 29 May 2014 3:53 AM 
To: Futter, Julie; Bamforth, Emma 
Cc: Thomas, Sandra 
Subject: RE: Meeting with EMB re Threatened Species and Community Management Strategy 

Hi Guy’s,

Did we all get this meeting request for Friday?

Belinda Bastow

Manager: Approvals/Compliance/Sustainability
Sustainability

Dept Assistant:  +61 8 9265 2201         Direct Line:        +61 8 9265 2200
Mobile: +61 (0) 418 950 678                 Email: bbastow@anglogoldashanti.com.au

"Please consider the environment before printing this email"

-----Original Appointment----- 
From: Bastow, Belinda  
Sent: Saturday, 24 May 2014 10:42 AM 
To: Bastow, Belinda; julie.futter@dpaw.wa.gov.au; Bamforth, Emma 
Cc: Thomas, Sandra 
Subject: Meeting with EMB re Threatened Species and Community Management Strategy 
When: Friday, 30 May 2014 8:00 AM-9:00 AM (UTC+08:00) Perth. 
Where: DPAW Kensington

Hi Julie,
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As discuss during the GEMG, it would be great to catch up while you are in Perth on the Threatened Species and

Community Management Strategy.

I hope this time is suitable, if not please advise.

Regards,

Belinda Bastow

Manager: Approvals/Compliance/Sustainability
Sustainability

<< OLE Object: Picture (Device Independent Bitmap) >>

Perth Office:      +61 8 9425 4600          Dept Assistant:  +61 8 9265 2201          
Site Reception:  +61 8 9265 2000          Direct Line:        +61 8 9265 2200
Mobile: +61 (0) 418 950 678                  Email: bbastow@anglogoldashanti.com.au
Mail:        GPO Box B91, Perth, WA 6838                 
Perth Office Address:    L13 St Martins Tower, 44 St Georges Tce, Perth WA 6000

Consider the environment. Think before you print.

This email, and its attachments, is subject to important warnings and disclaimers which are legally 

incorporated into this email in terms of Section 11(3) of the South African Electronic Communications and 

Transactions Act, 25 of 2002. The full text of the warnings and disclaimers, together with the company 

details and directors is available by clicking on 

http://www.anglogoldashanti.co.za/additional/generalinfo/emaildisclaimer.htm
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Bamforth, Emma

From: Bastow, Belinda

Sent: Tuesday, 25 November 2014 6:51 AM

To: Futter, Julie

Cc: Thomas, Sandra (Sandra.Thomas@DPaW.wa.gov.au); Bamforth, Emma

Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management 

Strategy

Hi Julie,

It was great to catch up with you at the Sandhill Dunnart workshop on 11/11 and it certainly sounds as if you have

been busy.

During the workshop you indicated that you should have time in the coming week to provide feedback to TGM on

the Threatened Species and Community Management Strategy. We are just wondering how you are progressing as

we must include a copy of the updated strategy in our annual report to the OEPA this year. The report is due in

December.

We look forward to and await your feedback.

Regards,

Belinda Bastow 

Consulting Advisor to 
AngloGold Ashanti Australia  
Direct Line:  +61 8 9265 2200 
Mobile:         +61 418 950 678
Email: bbastow@anglogoldashanti.com.au 

"Please consider the environment before printing this email" 

From: Bastow, Belinda  
Sent: Thursday, 14 August 2014 11:59 AM 
To: 'Futter, Julie' 
Cc: Thomas, Sandra (Sandra.Thomas@DPaW.wa.gov.au) 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Just wondering when we might receive your comments on the Threatened Species and Community Management

Strategy?

Regards,

Belinda Bastow 

Manager: Approvals/Compliance/Sustainability 
Sustainability

Perth Office:      +61 8 9425 4600          Dept Assistant:  +61 8 9265 2201           
Site Reception:  +61 8 9265 2000          Direct Line:        +61 8 9265 2200 
Mobile: +61 (0) 418 950 678                  Email: bbastow@anglogoldashanti.com.au 
Mail:        GPO Box B91, Perth, WA 6838                 
Perth Office Address:    L13 St Martins Tower, 44 St Georges Tce, Perth WA 6000 
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From: Bastow, Belinda  
Sent: Wednesday, 2 July 2014 5:07 AM 
To: Futter, Julie 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Julie,

Any feedback on our threatened species and community management strategy post our meeting?

Regards,

Belinda Bastow 

Manager: Approvals/Compliance/Sustainability 
Sustainability

Dept Assistant:  +61 8 9265 2201         Direct Line:        +61 8 9265 2200 
Mobile: +61 (0) 418 950 678                 Email: bbastow@anglogoldashanti.com.au 

"Please consider the environment before printing this email" 

From: Futter, Julie [mailto:Julie.Futter@DPaW.wa.gov.au]
Sent: Friday, 16 May 2014 5:45 PM 
To: Bastow, Belinda 
Subject: RE: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Belinda,

Sorry I have not been able to reach you on the phone.

Thank you for referring through the management strategy, the department will have a response within 20 working

days.

It would be great to discuss Anglo’s findings during the review process.

Speak to you soon.

Julie

Julie Futter 

Environmental Impact Assessment Project Co ordinator

Department of Parks and Wildlife Goldfields Region

32 Brookman St Kalgoorlie PO Box 10173 Kalgoorlie WA 6433

Phone: (08) 9080 5555 Fax: (08) 9021 7831

Email: julie.futter@dpaw.wa.gov.au

From: Bastow, Belinda [mailto:BBastow@AngloGoldAshanti.com.au]
Sent: Thursday, 15 May 2014 10:36 AM 
To: Futter, Julie; Jackson, Jennifer 
Cc: (G) AGA TGM Approvals; Kalgoorlie DER 
Subject: Tropicana Gold Mine - Threatened Species and Community Management Strategy 

Hi Julie and Jennifer,
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In accordance with the Tropicana Gold Mine Ministerial Statement Condition 6.2, the Tropicana Gold Project

Threatened Species and Community Management Strategy shall be reviewed every three year in consultation with

the Dept of Environment and Conservation (or equivalent authority) to ensure the mitigation and management

techniques remain valid and incorporates any relevant new research.

Please find attached an update version of the strategy for you review.

AGA needs to provide an update version of this strategy to the OEPA in the near future, please advise when the

department is able to provide feedback.

Thanks in advance.

Regards,

Belinda Bastow 

Manager: Approvals/Compliance/Sustainability 
Sustainability

Perth Office:      +61 8 9425 4600          Dept Assistant:  +61 8 9265 2201           
Site Reception:  +61 8 9265 2000          Direct Line:        +61 8 9265 2200 
Mobile: +61 (0) 418 950 678                  Email: bbastow@anglogoldashanti.com.au 
Mail:        GPO Box B91, Perth, WA 6838                 
Perth Office Address:    L13 St Martins Tower, 44 St Georges Tce, Perth WA 6000 

Consider the environment. Think before you print. 

This email, and its attachments, is subject to important warnings and disclaimers which are legally 

incorporated into this email in terms of Section 11(3) of the South African Electronic Communications and 

Transactions Act, 25 of 2002. The full text of the warnings and disclaimers, together with the company 

details and directors is available by clicking on 

http://www.anglogoldashanti.co.za/additional/generalinfo/emaildisclaimer.htm
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MEMORANDUM

Date: 28th November 2014

To: Sustainability Department 

From: Melissa Bolton 

Subject: Threatened Species Management Strategy Internal Audit 

An internal audit of the Threatened Species and Communities Management Strategy was undertaken 

between the 14
th
 and the 18

th
 of November 2014.  The audit template covered all aspects detailed in 

Section 13 Threats and Mitigation of the Threatened Species and Communities Management 

Strategy.  The audit was developed around 13 key aspects including: 

1. Clearing/ earthworks; 

2. Environmentally hazardous substances; 

3. General waste; 

4. Tailings; 

5. Dust; 

6. Noise/ vibration; 

7. Water sources/ storages; 

8. Erosion/ sedimentation; 

9. Terrestrial ecosystems – fire regimes; 

10. Terrestrial ecosystems – invasive flora; 

11. Terrestrial ecosystems – invasive fauna; 

12. Terrestrial ecosystems – traffic; and 

13. Terrestrial ecosystems – increase use of region nature reserves.  

This audit determined a high level of compliance with the Threatened Species and Communities 

Management Strategy, with an overall score of 93%.  Table 1 below outlines the scores for each of 

the aspects and Table 2 summarises the actions required to be undertaken.   The completed audit 

table is provided in Appendix 1.   

Table 1:  Audit scores of key aspects 

Aspect Score

Clearing/ earthworks 100% 

Environmentally hazardous substances 86% 

General waste 100% 

Tailings 71% 

Dust 100% 

Noise/ vibration 100% 
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Aspect Score

Water sources/ storages 75% 

Erosion/ sedimentation 75% 

Terrestrial ecosystems – fire regimes 100% 

Terrestrial ecosystems – invasive flora 100% 

Terrestrial ecosystems – invasive fauna 100% 

Terrestrial ecosystems – traffic 75% 

Terrestrial ecosystems – increase use of region 

nature reserves 

100% 

Total 93% 

Table 2:  Actions assigned following audit 

Actions 

Ensure leak detection systems are  installed on all pipelines 

Develop and roll out spill kit awareness training  

Undertake ongoing and additional workforce awareness training on waste management and recycling 

protocols 

Install toe drains on the outside of the TSF 

Continue to work towards Cyanide Code Certification  

Ensure all fauna egress points are fastened to the bottom of water storage facilities to ensure they are 

effective.  

Install additional storm water drains around site (pending approval of Mining Proposal) 

Surface hydrologist to be engaged to review the requirements of site stormwater management 
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Appendix 1: Completed Audit Table 
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b
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 p
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b
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 D
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h
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p
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d
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b
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p
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 c
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 c
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 d
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c
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 d
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 p
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c
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v
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u
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n
g
 u

n
c
o
n
tr

o
lle

d
 d

is
c
h
a
rg

e

W
A

D
 C

N
 l
e
v
e
ls

 i
n
 f

re
e
 w

a
te

r 
o
n
 t

h
e
 T

S
F

 d
o
 n

o
t 

e
x
c
e
e
d
 5

0
 m

g
/L

C
o
m

p
lia

n
c
e
 w

it
h
 t

h
e
 I

n
te

rn
a
ti
o
n
a
l 
C

y
a
n
id

e
 M

a
n
a
g
e
m

e
n
t 

C
o
d
e

T
h
e
 T

S
F

 M
a
n
a
g
e
m

e
n
t 

S
tr

a
te

g
y
 h

a
s
 b

e
e
n
 i
m

p
le

m
e
n
te

d
, 

O
p
e
ra

ti
o
n
 o

f 
T

S
F

 l
im

it
s
 v

o
lu

m
e
 o

f 
w

a
te

r 
s
to

re
d
 o

n
 t

h
e
 T

S
F

 a
t 

a
n
y
 o

n
e
 t

im
e
 (

th
ro

u
g
h
 r

e
-u

s
e
)

8
8
%

H
o
u
s
e
k
e
e
p
in

g
 a

n
d
 s

tr
ic

t 
w

a
s
te

 m
a
n
a
g
e
m

e
n
t 

p
ra

c
ti
c
e
s
 

A
ll 

d
o
m

e
s
ti
c
 w

a
s
te

 i
s
 d

is
p
o
s
e
d
 w

it
h
in

 t
h
e
 l
ic

e
n
s
e
d
 w

a
s
te

 m
a
n
a
g

e
m

e
n
t 

fa
c
ili

ty
 

O
b

s
e
rv

a
ti

o
n

s
/F

in
d

in
g

s
/C

o
m

m
e
n

ts
C

o
m

p
li

a
n

c
e

1
0
0
%

W
a
s
te

 s
ta

ti
o
n
s
 a

re
 l
a
b
e
lle

d
 f

o
r 

th
e
 a

p
p
ro

p
ri
a
te

 s
e
g
re

g
a
ti
o
n
 o

f 
w

a
s
te

 (
e
.g

. 
re

c
y
c
la

b
le

s
, 

g
e
n
e
ra

l 

w
a
s
te

, 
h
y
d
ro

c
a
rb

o
n
 w

a
s
te

)

P
u
tr

e
s
c
ib

le
 a

n
d
 i
n
e
rt

 w
a
s
te

 i
s
 d

is
p
o
s
e
d
 o

f 
a
n
d
 c

o
v
e
re

d
 w

it
h
in

 t
h
e
 l
ic

e
n
s
e
d
 w

a
s
te

 m
a
n
a
g
e
m

e
n
t 

fa
c
ili

ty
.

A
ll 

d
o
m

e
s
ti
c
 r

u
b
b
is

h
 b

in
s
 h

a
v
e
 l
id

s

3
G

e
n

e
ra

l 
W

a
s
te

2
C

o
m

p
li

a
n

c
e

A
ll 

p
ip

e
lin

e
s
 a

re
 b

u
ri
e
d
 o

r 
b
u
n
d
e
d
, 

h
a
v
e
 l
e
a
k
 d

e
te

c
ti
o
n
 s

y
s
te

m
s
 a

n
d
 a

u
to

m
a
ti
c
 c

u
t 

o
ff

 s
y
s
te

m
s

O
b

s
e
rv

a
ti

o
n

s
/F

in
d

in
g

s
/C

o
m

m
e
n

ts
E

n
v
ir

o
n

m
e
n

ta
ll

y
 H

a
z
a
rd

o
u

s
 S

u
b

s
ta

n
c
e
s

D
o
c
u
m

e
n
t 

N
a
m

e
:

A
u
th

o
r:

L
a
s
t 
A

p
p
ro

v
e
d
 B

y
:

Is
s
u
e
 D

a
te

: 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

N
e
x
t 

R
e
v
ie

w
 D

a
te

:

T
H

IS
 D

O
C

U
M

E
N

T
 I

S
 U

N
C

O
N

T
R

O
L
L
E

D
 I

N
 H

A
R

D
 C

O
P

Y
 F

O
R

M
A

T
 3

 o
f 
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T
ro

p
ic

a
n
a
  

G
o
ld

 M
in

e

T
G

M
 T

h
re

a
te

n
e
d

 S
p

e
c
ie

s
 a

n
d

 C
o

m
m

m
u

n
it

ie
s
 M

a
n

a
g

e
m

e
n

t 
S

tr
a
te

g
y

In
te

rn
a
l 

A
u

d
it

 -
 E

n
v
ir

o
n

m
e
n

ta
l 

C
o

m
p

li
a
n

c
e

Y
e
s

N
o

N
/A

5
.1

X
D

u
s
t 

s
u
p
p
re

s
s
io

n
 -

 i
n
c
lu

d
in

g
 w

a
te

r 
c
a
rt

s
 a

n
d
 d

u
s
t 

m
o
n
it
o
ri
n
g
 p

ro
g

ra
m

 i
n
 p

la
c
e

5
.2

X
D

u
s
t 

s
u
p
p
re

s
s
io

n
 -

 i
n
c
lu

d
in

g
 w

a
te

r 
c
a
rt

s
 

5
.3

X
O

c
c
a
s
io

n
a
l 
s
a
lt
 c

ru
s
t 

b
u
ild

 u
p
 o

n
 s

id
e
s
 o

f 
ro

a
d
s
 a

s
 a

 r
e
s
u
lt
 o

f 
d

u
s
t 

s
u
p
p
re

s
s
io

n
, 

b
u
t 

n
o
 

e
v
id

e
n
c
e
 o

f 
p
o
n
d
in

g
. 

5
.4

X
D

is
tu

rb
a
n
c
e
 i
s
 u

n
d
e
rt

a
k
e
n
 p

ro
g
re

s
s
iv

e
ly

 t
o
 m

in
im

is
e
 d

u
s
t 

g
e
n
e
ra

ti
o
n
. 

P
ro

g
re

s
s
iv

e
 

re
h
a
b
ili

ta
ti
o
n
 w

ill
 b

e
 u

n
d
e
rt

a
k
e
n
. 

5
.5

X
Y

e
s
 g

ro
w

th
 m

e
d
iu

m
 i
s
 s

tr
ip

p
e
d
 i
n
 d

ry
 c

o
n
d
it
io

n
s
 o

n
ly

. 

5
.6

X
T

h
e
 r

o
a
d
 s

p
e
e
d
s
 o

n
 s

it
e
 d

o
 n

o
t 

e
x
c
e
e
d
 6

0
 k

m
/h

r.
, 

th
e
 a

c
c
e
s
s
 r

o
a
d
 p

e
rm

it
s
 s

p
e
e
d
 u

p
 t

o
 

8
0
 k

m
/ 

h
r.

  
A

ll 
e
m

p
lo

y
e
e
s
 a

re
 r

e
q
u
ir
e
d
 t

o
 d

ri
v
e
 t

o
 t

h
e
 c

o
n
d
it
io

n
s
. 

6
0

0

6
/

6

Y
e
s

N
o

N
/ A

6
.1

X
N

o
is

e
 s

u
rv

e
y
s
 a

re
 u

n
d
e
rt

a
k
e
n
 e

v
e
ry

 5
 y

e
a
rs

. 
 I

m
p
a
c
ts

 o
f 

n
o
is

e
 a

re
 v

e
ry

 l
o

c
a
lis

e
d
. 

6
.2

X
M

o
d
if
ic

a
ti
o
n
s
 h

a
v
e
 b

e
e
n
 u

n
d
e
rt

a
k
e
n
 o

n
 t

h
e
 p

ro
c
e
s
s
in

g
 p

la
n
t 

to
 r

e
d
u
c
e
 t

h
e
 i
m

p
a
c
t 

o
f 

v
ib

ra
ti
o
n
.

2
0

0

2
/

2

Y
e
s

N
o

N
/A

7
.1

X
T

w
in

 t
u
rk

e
y
s
, 

K
a
m

ik
a
z
e
 T

u
rk

e
y
s
 n

e
s
t,

 W
W

T
P

 p
o
n
d
s
 a

n
d
 P

ro
c
e
s
s
 W

a
te

r 
P

o
n
d
s
 a

re
 

fe
n
c
e
d
 w

it
h
 l
o
c
k
a
b
le

 g
a
te

s

7
.2

X
N

e
ts

 a
re

 l
o
c
a
te

d
 i
n
 p

o
n
d
s
, 

h
o
w

e
v
e
r 

s
o
m

e
 n

e
ts

 a
re

 n
o
t 

fa
s
te

n
e
d
 t

o
 t

h
e
 b

a
s
e
 o

f 
th

e
 p

o
n
d
 -

w
h
ic

h
 m

a
y
 c

o
m

p
ro

m
is

e
 t

h
e
 i
n
te

g
ri
ty

 a
n
d
 a

c
c
e
s
s
ib

ili
ty

 t
o
 f

a
u
n
a
 t

o
 u

ti
lis

e
. 

7
.3

X
F

e
n
c
in

g
 i
n
 p

la
c
e
, 

e
g
re

s
s
 a

n
d
 a

rt
if
ic

ia
l 
w

a
te

r 
p
o
n
d
s
 i
n
 p

la
c
e
 t

o
 a

tt
ra

c
t 

fa
u
n
a
  

to
 t

h
e
s
e
 

p
o
n
d
s
 i
n
 l
ie

u
 o

f 
th

e
 T

S
F

. 
T

h
e
re

 i
s
 a

ls
o
 a

 g
a
s
 c

a
n
n
o
n
 t

o
 d

e
te

r 
b
ir
d
s
 f

ro
m

 t
h
e
 T

S
F

. 

7
.4

X

A
lt
h
o
u
g
h
 w

a
te

r 
s
to

ra
g
e
s
 a

re
 f

e
n
c
e
d
, 

th
e
re

 h
a
s
 b

e
e
n
 t

w
o
 k

a
n
g
a

ro
o
s
 c

a
u
g
h
t 

in
 t

h
e
 T

S
F

, 

o
n
e
 r

e
s
u
lt
e
d
 i
n
 a

 f
a
ta

lit
y
, 

a
n
d
 t

h
e
 o

th
e
r 

w
a
s
 a

 s
u
c
c
e
s
s
fu

l 
re

le
a
s
e
, 

tw
o
 d

o
g
s
 c

a
u
g
h
t 

in
 t

h
e
 

w
a
s
h
 d

o
w

n
 b

a
y
 t

u
rk

e
y
s
 n

e
s
t,

 o
n
e
 r

e
s
u
lt
e
d
 i
n
 a

 f
a
ta

lit
y
 a

n
d
 t

h
e
 o

th
e
r 

a
 s

u
c
c
e
s
s
fu

l 
re

le
a
s
e

a
n
d
 o

n
e
 e

m
u
 w

a
s
 c

a
u
g
h
t 

in
 o

n
e
 o

f 
th

e
 w

a
s
te

 w
a
te

r 
tr

e
a
tm

e
n
t 

p
la

n
t 

p
o
n
d
s
, 

w
h
ic

h
 w

a
s
 

s
u
c
c
e
s
s
fu

lly
 r

e
le

a
s
e
d
. 

 C
o
n
ti
n
u
e
 t

o
 i
n
s
p
e
c
t 

fa
c
ili

ti
e
s
 t

o
 e

n
s
u
re

 f
e
n
c
in

g
 i
s
 a

d
e
q
u
a
te

 a
n
d
 

th
e
re

 i
s
 s

u
it
a
b
le

 f
a
u
n
a
 e

g
re

s
s
. 

3
1

0

3
/

4

6
N

o
is

e
/ 

V
ib

ra
ti

o
n

 
C

o
m

p
li

a
n

c
e

O
b

s
e
rv

a
ti

o
n

s
/F

in
d

in
g

s
/C

o
m

m
e
n

ts

P
o
llu

ti
o
n
 c

o
n
tr

o
l 
d
e
v
ic

e
s
 (

e
.g

. 
d
u
s
t 

s
u
p
p
re

s
s
a
n
ts

) 
o
p
e
ra

ti
o
n
a
l 
a
n
d

 m
a
in

ta
in

e
d
 i
n
 a

c
c
o
rd

a
n
c
e
 w

it
h

m
a
n
u
fa

c
tu

re
r’
s
 i
n
s
tr

u
c
ti
o
n
s

N
o
 e

x
c
e
s
s
iv

e
 w

a
te

r 
p
o
o
lin

g
 f

ro
m

 d
u
s
t 

s
u
p
p
re

s
s
io

n

R
o
a
d
 s

p
e
e
d
s
 a

re
 l
im

it
e
d
 t

o
 r

e
d
u
c
e
 d

u
s
t 

g
e
n
e
ra

ti
o
n
. 

D
is

tu
rb

a
n
c
e
 i
s
 m

in
im

is
e
d
 a

n
d
 p

ro
g
re

s
s
iv

e
 r

e
h
a
b
ili

ta
ti
o
n
 u

n
d
e
rt

a
k
e
n

 t
o
 r

e
d
u
c
e
 t

h
e
 p

o
te

n
ti
a
l 
fo

r 

d
u
s
t 

g
e
n
e
ra

ti
o
n
 f

ro
m

 c
le

a
re

d
 a

re
a
s
. 

G
ro

w
th

 m
e
d
iu

m
 s

tr
ip

p
in

g
 a

n
d
 c

le
a
ri
n
g
 a

c
ti
v
it
ie

s
 a

re
 u

n
d
e
rt

a
k
e
n
 i
n
 a

p
p
ro

p
ri
a
te

 w
e
a
th

e
r 

c
o
n
d
it
io

n
s

1
0
0
%

5
D

u
s
t

C
o

m
p

li
a
n

c
e

O
b

s
e
rv

a
ti

o
n

s
/F

in
d

in
g

s
/C

o
m

m
e
n

ts

N
o
is

e
 l
e
v
e
ls

 a
c
c
e
p
ta

b
le

V
ib

ra
ti
o
n
 i
s
 b

e
in

g
 c

o
n
tr

o
lle

d

1
0
0
%

7
O

b
s
e
rv

a
ti

o
n

s
/F

in
d

in
g

s
/C

o
m

m
e
n

ts

E
v
id

e
n
c
e
 o

f 
fa

u
n
a
 d

e
te

rr
e
n
t 

m
e
th

o
d
s

N
o
 a

n
im

a
ls

 t
ra

p
p
e
d
/ 

c
a
u
g
h
t 

in
 f

e
n
c
e
, 

w
a
te

r 
s
to

ra
g
e
 f

a
c
ili

ty
 o

r 
ta

ili
n
g
s
. 

W
a
te

r 
s
to

ra
g
e
 a

re
a
s
 a

re
 f

e
n
c
e
d

F
a
u
n
a
 e

g
re

s
s
 a

n
d
/o

r 
n
e
ts

 h
a
v
e
 b

e
e
n
 i
n
c
o
rp

o
ra

te
d
 i
n
to

 p
e
rm

a
n
e
n
t 

w
a
te

r 
s
to

ra
g
e
 s

it
e
s

E
v
id

e
n
c
e
 o

f 
im

p
le

m
e
n
ta

ti
o
n
 o

f 
th

e
 C

E
M

S
 a

n
d
 O

E
M

S

W
a
te

r 
S

o
u

rc
e
s
/ 

S
to

ra
g

e
 

C
o

m
p

li
a
n

c
e

7
5
%

D
o
c
u
m

e
n
t 

N
a
m

e
:

A
u
th

o
r:

L
a
s
t 
A

p
p
ro

v
e
d
 B

y
:

Is
s
u
e
 D

a
te

: 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

N
e
x
t 

R
e
v
ie

w
 D

a
te

:

T
H

IS
 D

O
C

U
M

E
N

T
 I

S
 U

N
C

O
N

T
R

O
L
L
E

D
 I

N
 H

A
R

D
 C

O
P

Y
 F

O
R

M
A

T
 4

 o
f 
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T
ro

p
ic

a
n
a
  

G
o
ld

 M
in

e

T
G

M
 T

h
re

a
te

n
e
d

 S
p

e
c
ie

s
 a

n
d

 C
o

m
m

m
u

n
it

ie
s
 M

a
n

a
g

e
m

e
n

t 
S

tr
a
te

g
y

In
te

rn
a
l 

A
u

d
it

 -
 E

n
v
ir

o
n

m
e
n

ta
l 

C
o

m
p

li
a
n

c
e

Y
e
s

N
o

N
/A

8
.1

X

F
a
c
ili

ty
 a

u
d
it
s
 a

n
d
 i
n
s
p
e
c
ti
o
n
s
 a

re
 u

n
d
e
rt

a
k
e
n
 w

h
ic

h
 i
n
c
lu

d
e
 a

s
p
e
c
ts

 o
f 

e
ro

s
io

n
 a

n
d
 

s
e
d
im

e
n
t 

c
o
n
tr

o
l.
  
A

 s
e
p
a
ra

te
 i
n
s
p
e
c
ti
o
n
 o

f 
s
it
e
 d

iv
e
rs

io
n
s
 a

n
d
 d

ra
in

s
 a

n
d
 s

e
d
im

e
n
t 

tr
a
p

s

o
n
 l
a
n
d
fo

rm
s
 t

o
 b

e
 u

n
d
e
rt

a
k
e
n
. 

8
.2

X
L
a
rg

e
 d

iv
e
rs

io
n
 d

ra
in

 a
ro

u
n
d
 s

it
e
. 

 M
in

in
g
 P

ro
p
o
s
a
l 
s
u
b
m

it
te

d
 i
n

c
lu

d
e
d
 r

e
q
u
ir
e
m

e
n
t 

fo
r 

a
d
d
it
io

n
a
l 
s
to

rm
 w

a
te

r 
d
ra

in
s
 

8
.3

X
L
a
rg

e
 d

iv
e
rs

io
n
 d

ra
in

 a
ro

u
n
d
 s

it
e
. 

 M
in

in
g
 P

ro
p
o
s
a
l 
s
u
b
m

it
te

d
 i
n

c
lu

d
e
d
 r

e
q
u
ir
e
m

e
n
t 

fo
r 

a
d
d
it
io

n
a
l 
s
to

rm
 w

a
te

r 
d
ra

in
s
 

8
.4

X
D

u
s
t 

s
u
p
p
re

s
s
io

n
 m

e
a
s
u
re

s
 i
n
 p

la
c
e
 -

 w
a
te

r 
c
a
rt

s
, 

s
p
ri
n
k
le

rs
 o

n
 s

to
c
k
p
ile

s

3
1

0

3
/

4

Y
e
s

N
o

N
/A

9
.1

X
F

la
m

m
a
b
le

 L
iq

u
id

s
 a

re
 s

to
re

d
 a

s
 p

e
r 

D
a
n
g
e
ro

u
s
 G

o
o
d
s
 L

ic
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

Appendix 7: Internal audit of groundwater monitoring methodology and results against the 
Australian Water Quality Guidelines for Fresh and Marine Waters and Water 
Quality Monitoring and Reporting 
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MEMORANDUM

Date: 28th November 2014

To: Sustainability Department 

From: Melissa Bolton 

Subject: Monitoring Strategy Internal Audit 

Groundwater and Surface Water 

An internal audit of the water quality monitoring methodology outlined in the TGM Monitoring Strategy 

was undertaken against the Australian Guidelines for Water Quality Monitoring and Reporting (2000) 

in November 2014.  The audit covered seven key aspects including: 

1. monitoring preparation; 

2. contamination prevention; 

3. sample collection; 

4. quality control and quality assurance; 

5. sample storage and transport; 

6. record management; and 

7. laboratory analysis. 

Table 1 below provides the actions to be undertaken following the audit and a summary of the audit 

findings for each of the key aspects.  The completed audit table is provided in Appendix 1.  

Table 1:  Audit actions to be undertaken 

Action Accountability Due 

Formalise current protocols in place in the form of written procedures 
and work instructions which detail field sampling, transport and 
storage 

Mel Bolton 28-Feb-15 

Formalise current protocols in place in the forms of detailed 
descriptions for collecting, labelling, transporting and storing samples 
and the necessary ancillary field data.  

Mel Bolton 28-Feb-15 

Develop specific procedures which specify the sample collection 
device, type of storage container, preservation procedures, type and 
numbers of quality control samples to be taken. 

Mel Bolton 
28-Feb-15

Procedures to be developed are to include exact locations of 
sampling sites and any sub sites 

Mel Bolton 
28-Feb-15

Formalise current protocols in place in the form of written procedures 
detailing handling, tracking and correcting data 

Mel Bolton 
28-Feb-15

Sampling staff are to use disposable plastic gloves during sampling 
for contamination prevention.  New gloves are to be worn at each 
sampling location. 

Jesse Ober 30-Nov-14 

Ensure samples are collected in the appropriate bottles for the 
analyte being tested (to be formalised through the development of a 
procedure) 

Jesse Ober/ Mel 
Bolton

30-Nov-14 

Onsite analysis and field records to be provided with the CoC and 
Jesse Ober/ Mel 
Bolton

31-Jan-15 
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Action Accountability Due 

sent with the samples to the Lab 

Update field data sheet to include weather conditions (wind speed, 
cloud cover and temperature) and water sample (odour, colour, 
floating material) 

Mel Bolton 31-Dec-14 

  Field data sheet or report to record the following: 
- method of sampling 
- time of sampling 
- general environmental and climatic conditions 
- nature of pre-treatment 
- preservation procedures (i.e. filtering) 
- data gathered in the field 

Mel Bolton 31-Dec-14 

QA/QC process to be implemented which includes sample blanks for 
contamination from the field, containers, equipment and transport as 
well as duplicate and replicate sampling.  

Mel Bolton/ 
Jesse Ober 

28-Feb-15 

Develop a calibration log to be stored with all sampling equipment.  
Ensure regular calibration and that records are maintained. 

Mel Bolton/ 
Jesse Ober 

31-Jan-15 

Monitoring Preparation

Monitoring preparation overall is undertaken well.  Although sampling protocols are in place, these 

protocols have not yet been documented as work instructions or procedures.  It is the intention that 

these protocols will be formalised into procedures in the near future.  Monitoring Preparation scored 

56% in the audit.  

Contamination Prevention 

Contamination prevention is currently a very high standard.  The only area for improvement is for 

sampling staff to utilise plastic disposable gloves during sampling.  Contamination prevention scored 

86% in the audit.  

Sample Collection  

Sample collection is undertaken well, although it is recognised there is some room for improvement.  

The measurement of water levels and sampling of water which is representative of the aquifer is 

undertaken to a high standard.  The field sampling sheets could be updated to document additional 

information in the field, and also provide the laboratory with additional information pertaining to the 

samples. Sample collection scored 62% in the audit.  

Quality Control and Quality Assurance 

Quality Control and Quality Assurance (QAQC) is the one aspect which is recognised as having the 

greatest opportunity for improvement.  Currently there is no specific QAQC process implemented 

across the monitoring regime.  It is anticipated a rigorous QAQC program will be implemented in the 

near future.  Quality control and quality assurance scored 0% in the audit. 



Tropicana Gold Mine

TGM Monitoring Strategy Audit 

THIS DOCUMENT IS UNCONTROLLED IN HARD COPY FORMAT 

Document Name TGM Monitoring Strategy Audit 3 of 4 

Author Mel Bolton Last Approved By Emma Bamforth 

Issue Date 28/11/2014 Next Review Date  

Sample Storage and Transport 

Sample storage and transport is undertaken to a very high standard, and is the one aspect which is 

currently 100% compliant.  Every effort is made to align sampling with available transport, to ensure 

samples meet holding times, and are received by the laboratory appropriately.  Sample storage and 

transport scored 100% in the audit.  

Record Management 

Records are currently maintained well.  There are some areas for improvement including, the 

maintenance of calibration records.  Record management scored 80% in the audit. 

Laboratory Analysis 

Laboratory analysis covered aspects pertaining to the external laboratory.  Some areas could be 

completed based on the laboratory’s NATA accreditation, however more specific requirements were 

not incorporated into this audit, as they were outside the scope.  Laboratory analysis scored 100% in 

the audit (not including audit components which were not applicable).  
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Appendix 1: Completed Audit Table 
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 c
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c
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b
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p
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p
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c
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 p
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c
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p
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n
s
p
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p
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c
e
d
u
re

s
 p

ro
v
id

e
 d

e
ta

ile
d
 d
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b
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c
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 d
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v
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u
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d
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e
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c
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 c
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 b
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 b
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p
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e
c
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 t
h
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 p
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 d
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h
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c
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b
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p
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c
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h
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 b
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 b
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 c
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 b
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c
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 b
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c
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 b
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c
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h
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AngloGold Ashanti Australia Ltd is the manager of the Tropicana Joint Venture and is acting as agent severally for each of the Joint Venture’s in their 
respective percentage interests in the Joint Venture from time to time. 

Appendix 8: Fauna Trench Inspection – Kamikaze borefield 
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Document Name Fauna Trench Inspection 1 of 5 

Author Vanja Sekizovic Last Approved By Emma Bamforth 

Issue Date 28/11/2014 Next Review Date 

MEMORANDUM

Date: 28th November 2014

To: Sustainability Department 

From: Vanja Sekizovic 

Subject: Fauna Trench Inspections – Ministerial Statement Report summary 

During the 2013/14 reporting year, a number of minor pipelines were installed, mainly at the 
Kamikaze and the Process Water Supply Borefields.  Prior to the trenching and construction 
activities being undertaken, a Workplace Risk Assessment and Controls (WRACs) were 
completed.  The WRACs include a number of environmental risks and their controls relevant 
to the scope of works, including fauna egress requirements and trapped fauna trench 
inspections.  An example of the WRAC for Kamikaze Borefield is attached for information 
(Attachment 1).

All trenches had fauna egress ramps installed at 50m intervals as required, in form of an 
earthen ramp or similar.  In addition, all pipe ends were capped with sample bags to prevent 
any inadvertent fauna entering the pipelines.  Photos from trench inspections conducted are 
provided in Attachment 2. 

The open trenches were inspected twice daily, and recorded on the TGM Trench Inspection 
Form.  Examples of completed forms are provided as Attachment 3.   

While no fauna were removed from these trenches, a number were sighted in the area.   
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Attachment 1: Example of a Workplace Risk Assessment and Controls 



Team Members:

Vanja Sekizovic (VS)

Richard M. (RM)

Mathew Matheson (MM)

Robert McCourt (RMc)

Steve Callaghan (SC)

No. Step in Operation (From Process Map) Hazard Unwanted Event Current Preventative Controls Current Recovery

Controls

Likelihood Consequence Risk Rating Recommended Improvements or New

Controls

By Whom When

1.1 Mobilisation of contractor Uninformed contractor, incorrect mobilisation Contractor not mobilised to site in accordance

with procedures

Utilising existing contractors (Craig Harvey for clearing,

and Osiris for installation)

Unlikely Minor Moderate Ensure contractors have all the required

permits (JHAs, GDPs, Dig Permits etc.)

and know the requirements.

Ensure contractors are provided with a

Work Pack.

RMc Prior to

commencement of

work

1.2 Equipment not compliant with TGM requirements Hydrocarbon spills due to damaged equipment,

injury to personnel due to machinery tagging out

of date, mechanical failure

Utilising existing contractors (Craig Harvey for clearing,

and Osiris for installation)

Unlikely Minor Moderate Ensure contractors familiar with TGM

requirements and report all spills.

RMc Prior to

commencement of

work

1.3 Mobilisation of transport of goods and plant to site Vehicle accident, fatality, damage, fauna

interaction, personnel getting lost, loss of load

etc

Utilising existing contractors (Craig Harvey for clearing,

and Osiris for installation). All drivers to be inducted.

Loading and unloading procedures to be followed (JHAs

etc.). Ensure all transported material appropriately

secured.

Unlikely High High Ensure all mobilised personnel

undertake the induction and have the

appropriate driving permissions.

Ensure all delivery drivers aware of TGM

requirements and DIDO procedures.

RMc Prior to

commencement of

work

1.4 Lack of communication Other teams at TGM not aware of works Very Likely Minor Moderate Site notifications, TMP and other

notices to be clearly communicated site

wide and to all relevant teams (BSS,

Processing etc.)

RMc Saturaday 26 July

2.1 General hazards Nightshift work Not occurring Interruption of fuel delivery trucks Traffic Management Plan to be developed. Site notices to

be sent out regarding any closures or interruptions.

Minimise interruptions through planning and early

consideration and communication with relevant parties.

Likely High High Develop a TMP for the works. Ensure a

2 week look ahead is produced to

ensure sufficient time to prepare any

site notices required.

RMc Prior to interruption

of road access

2.2 LV, Pedestrian or truck interaction Traffic Management Plan to be developed. Site notices to

be sent out regarding any closures or interruptions.

Minimise interruptions through planning and early

consideration and communication with relevant parties.

Unlikely Major Major Develop TMP for the works. RMc Prior to

commencement of

work

2.3 Inadequate lighting Ensure adequate lighting for nightshift as required. Likely High High RM to confirm the requirements, and

these to be documented for the work

through JHA/SOP or WI.

RM Prior to

commencement of

night shift

2.4 Communications Inability to call up an emergency Team to have radio and phones. Satellite phones for

areas where there is no phone communication.

Unlikely High High Confirm the mobile phone coverage for

the works, to ensure constant

communication is available.

RMc Prior to

commencement of

work

2.5 Inclement weather Lightening strikes personnel Inclement weather procedure. Likely High High Confirm understanding by all of the

inclement weather procedure.

RMc Prior to

commencement of

work

2.6 Waste disposal Waste illegally disposed off at the new bores. All waste to be returned to central laydown and the

WMF.

Very Likely Minor Moderate Ensure adequate bins available and a

waste strategy understood by all

parties, obtain mini skip from bundarra

and tarp, collect all waste and return at

end of job.

RMc Prior to

commencement of

work

2.7 Loading and unloading of equipment and materials Damage to equipment and injury to personnel,

incorrect positioning of truck, lack of stable

ground, unsecured loads, loads shifting

Competent and experienced operators, spotters as

required, Supervision, load inspections, VOCs, designated

laydown areas, Correct PPE, Permits to work

Likely Moderate High Ensure all required documentation in

place and requirements understood.

Have obtain copies of tickets for Osiris

personnel. C Harvey to be check as part

of the Kamikaze job.

RMc Prior to

commencement of

work

2.8 Interaction with other traffic Vehicle collision Driver VOC requirements, driving to conditions, PPE Very unlikely High High JHA to cover controls and traffic

management for pipeline trench and

installation

RMc Prior to

commencement of

work

2.9 Vehicle / people interactions Pedestrian hit by fuel truck Traffic Management Plan to be developed. Site notices to

be sent out regarding any closures or interruptions.

Minimise interruptions through planning and early

consideration and communication with relevant parties.

Very unlikely High High No refueling required by either Osiris or

C Harvey

RMc Prior to

commencement of

work

2.10 Boom gates Vehicles interacting with boom gates, delay in

accessing site

Security/Reception on call (CH12) opening and closing

gates.

Likely Minor Moderate Call up Gate House. RMc Prior to

commencement of

work

2.11 Spilling of Hypersaline water Machinery accidentally cutting the existing

pipeline. During the connection of new pipeline

to old pipeline, inexperienced people chainsaw

the pipeline leading to a spill and potable water

supply interruption.

Excavation Permit. Surveyor have marked pipeline in

field and work will be leave 1 from existing clearing

provide ~1 2m from existing buried lines

Likely Major Major AGAA supervision of works. Forward

planning. Identification of proposed tie

in points early on.

RMc Prior to

commencement of

work

2.12 Unearthing existing pipeline Operators unearthing the pipeline while

excavating for new pipeline.

Excavation Permit. Surveyor have marked pipeline in

field and work will be leave 1 from existing clearing

provide ~1 2m from existing buried lines

Likely Major Major AGAA supervision of works. Forward

planning. Identification of proposed tie

in points early on.

RMc Prior to

commencement of

work

2.13 Tight working area Vehicle / pedestrian / asset interaction due to

tight working area.

Competent and experienced operators to undertake

works.

Likely Major Major JHAs to cover works, appropriate TMP.

Clear communications protocols

RMc Prior to

commencement of

work

2.14 Lifting operations (slewing, non slewing, fixed hoists,

vehicle loading cranes, loading/unloading of pipelines)

Inadequate lifting equipment leading to dropped

objects. Load striking

plant/equipment/personnel

Competent and experienced operators, spotters as

required, Supervision, load inspections, VOCs, designated

laydown areas, Correct PPE, Permits to work

Unlikely Major Major Ensure VOCs completed, identify

laydown areas and flag as appropriate,

obtain appropriate permits, lift studies,

exclusion areas

RMc Prior to

commencement of

work

2.15 System not able to be utilised until install Delay in access to adequate water for the Plant. Osiris not to cut into the pipe until approved by

Processing

Likely Moderate High Develop a schedule for the works with

contingencies and aim for Aug

shutdown. Processing to approve.

RMc Prior to

commencement of

work

2.16 Inadequate survey control Pipeline interfered with due to lack of accuracy

of existing survey information. Delay to project

due to survey unavailability.

Previous dxfs exist, to be reviewed for accuracy. Almost certain Moderate High Install mark pegs and survey to pick up

when available.

RMc Prior to

commencement of

work

2.17 Refuelling of machinery Spills of hydrocarbon Spill kits, only refuel in field what is necessary, all other

equipment to be refuelled back on site.

Likely Minor Moderate Supervision of refuelling RMc Prior to refuelling

2.18 Inadequate access to gensets for refuelling Planning to consider turn around areas for vehicles Likely Moderate High

2.19 Incorrect machinery, operators used Personal injury, spills, incidents Lessons learnt from previous incidents (GFR, Bundarra) Almost certain Minor Moderate Osiris to be supervised by AGAA daily RMc Prior to construction

2.20 Chemicals Chemical spill, personnel injury from chemicals No chemicals (other than hydrocarbons and welding

chemicals) proposed.

Very unlikely Minor Moderate Any chemicals to be approved via

ChemAlert and included in JHA

RMc Prior to

commencement of

work

2.21 In field servicing Spills, personnel injury No in field servicing allowed. All servicing to be

completed at respective contractor's laydown areas.

Very unlikely Moderate Moderate

2.22 Dust Visibility reduced on road due to trenching Not seen as a significant issue, no plan to water the roads Almost

impossible

Insignificant Minor

2.23 Other No confined space, no isolation, no working at heights Almost

impossible

Insignificant Minor

3.1 Set up of worksite / site establishment Clearing for crib and other facilities no onsite facilitie Unauthorised clearing, damage to infrastructure GDP process Unlikely High High General a arrangement drawings to be

produced for the facilities and

appropriately approved

MM/RMc Prior to

commencement of

work

3.2 Installation of temporary facilities such as toilets/ablution

facilities, crib room etc no onsite facilities

Inappropriately located temporary facilities. Planning of facilities, JHA Unlikely Moderate High General arrangement drawings to be

produced for the facilities and

appropriately approved.

RMc Prior to

commencement of

work

3.3 Sewerage spill Appropriate type of facility, bunding Likely Moderate High BB to provide advice on temporary

toilets allowed on site

BB Prior to

commencement of

work

3.4 Inadequate facilities (hygiene/health issues) Ensure adequate facilities on site Unlikely Moderate High Kerry Lind to provide advice on

requirements. Bob to request

RMc Prior to

commencement of

work

3.5 Costs associated with disposal off site Ensure facilities on site do not need to be disposed off

site, with either waste being incinerated or incorporated

into TGM waste stream

Likely Minor Moderate Bob to investigate Fiesta Caravans to

hire a van with adequate facilities that

do not need disposal off site

RMc Prior to

commencement of

work

3.6 Pipe delivered to site Inadequate laydown for pipe delivery Designated laydown with adequate area delineated Likely Minor Moderate Bob to identify the laydown

requirements and exact locations inc.

transfer pump area.

RMc Prior to

commencement of

work

3.7 HDPE pipeline exposed to sun (inappropriate storage) Inadequate appropriate laydown for pipe with

shading

Designated laydown and forward planning of works. Likely Minor Moderate Bob to identify the laydown

requirements and exact locations inc.

transfer pump area.

RMc Prior to

commencement of

work

3.8 Trailor mounted Genset Spill during refuelling Trailor to be refilled onsite and mobilied each day Likely Moderate High Refueling to be undertaken at Bulk

diesel tank

RMc Prior to

commencement of

work

3.9 Additional turnaround for rigid truck not

planned

Planning of facilities Likely Moderate High General arrangement drawings to be

produced for the facilities and

appropriately approved.

RMc Prior to

commencement of

work

3.10 Fencing of compound Existing fencing inadequate and requires

additional fencing

Planning of facilities, compliance with the Fencing

Specification

Likely Minor Moderate General arrangement drawings to be

produced for the facilities and

appropriately approved.

RMc Prior to

commencement of

work

3.11 Need to plan the boundaries for fencing while considering

the access.

Existing fencing inadequate and requires

additional fencing

Planning of facilities, compliance with the Fencing

Specification

Likely Minor Moderate General arrangement drawings to be

produced for the facilities and

appropriately approved.

RMc Prior to

commencement of

work

3.12 Vehicle tracks within the pipeline corridor Unauthorised clearing, damage to infrastructure JHAs Likely Moderate High Windrows to be planned and installed RMc During works

4.1 Unauthorised clearing Vehicles undertaking clearing by driving off

tracks, or creating additional disturbances for

turn around areas

GDP process, JHA, work planning Almost certain Moderate High General arrangement drawings to be

produced for the facilities and tracks

and appropriately approved.

RMc Prior to

commencement of

work

4.2 Interaction with existing pipeline While clearing, existing pipeline cut into causing

a water spill

Excavation Permit. Likely Moderate High Existing pipeline to be identified in the

field

RMc Prior to

commencement of

work

4.3 Clearing for bore and pipeline installation Clearing outside approved areas GDP process Likely Moderate High GDP to be read and understood by all in

the field.

RMc Prior to

commencement of

work

4.4 Clearing in excess of approval Clearing outside approved areas GDP process, flagging in the field Likely High High Conducted spot checks to confirm

clearing width prior to trench

establishment. Survey to pick up total

clearing once ojb is finalised

BB Prior to

commencement of

work

4.5 Underestimation of clearing Clearing outside approved areas GDP process, flagging in the field Likely Moderate High Bob to identify additional clearing that

may be required

RMc Prior to clearing

4.6 Weeds Weeds introduced to area from clearing and

unwashed / unhygienic equipment

Craig Harvey's team utilising existing procedures. Ensure

machinery washed down if coming from Ponton Creek

Unlikely Moderate High Only to use equipment based at

Tropicana for this job.

JB Prior to clearing

5.1 Concrete waste management Concrete waste to be returned back to the batch plant

washout pad

Likely Minor Moderate Osiris to be aware of requirements RMc Prior to concreting

5.2 Concrete exposure to personnel PPE, Experienced operators Almost certain Insignificant Minor

Concreting of headworks for each boreBore headworks installation

Clearing of vegetation

Temporary toilets/ablution facilities no onsite facilities
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were understood and assessed prior to commencement
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5.3 Inadequate clearances for concrete headworks Likely Minor Moderate General arrangement drawings to be

produced for the headworks at two

bores and appropriately approved

RMc Prior to concreting

5.4 Inadequate concreting of areas under gensets Likely Minor Moderate General arrangement drawings to be

produced for the headworks at two

bores and appropriately approved

RMc Prior to concreting

5.5 Hypersaline water Spill during headworks installation Likely Moderate High A test procedure to be developed prior

to commissioning

RMc Prior to testing

5.6 Future development Headworks in the wrong location for future

redevelopment and pipework tie in

Unlikely Minor Moderate General arrangement drawings to be

produced for the headworks at two

bores and appropriately approved

RMc Prior to installation

and concreting

6.1 Trenching Excavation of trench for pipeline installation Lack of fauna egress, lack of inspections No more than 1.5km to be excavated/open at one time.

Twice daily documented trench inspections

Likely Moderate High Daily morning and afternoon trenching

inspections to be completed.

To be handed over to Hydrogeology or

another team when Osiris on R&R. Must

be completed daily if trench open.

RMc Prior to trenching

6.2 Trenching under roads Compromising road condition, damage to

pipeline

To be installed via sleeve or concrete, TMP, bollards Unlikely Moderate High TMP to be approved for the area.

Adequate signage. Bollards installed to

indicate pipeline buried

underneath.Contact Supply to discuss

requires and release site notification

well in advance

RMc Prior to encroaching

on road.

6.3 Trench inadequate size Trench size inadequate to capture all events as

required by approvals

Likely Moderate High Bob to ensure that the trench

engineered in accordance with approval

conditions on Sustainability

Department's advice

RMc Prior to trenching

6.4 Trenching Impacting on existing infrastructure, concrete

pits etc

Excavation Permit. Unlikely Moderate High Ensure all permits in place prior to

construction

RMc Prior to trenching

7.1 Cutting of pipe Personal injury, damage to plant, damage to environment While cutting pipe, person slips and cuts

themselves leading to laceration/amputation

PPE, Experienced operators, JHAs, Appropriate tools Unlikely Moderate High

8.1 Welding Inadequate welding controls Welds fail, Hypersaline spills Osiris to have Welding controls in place (stamps,

registers, QA/QC)

Likely Moderate High Bob to ensure Osiris has the

requirements covered, Mini MDR to be

developed and provided to AGAA

Maintenance

RMc Prior to welding

8.2 Testing of welds Hypersaline spills, injury to personnel Testing and commissioning of pipeline to be done during

the day and with adequate personnel to inspect the

whole line with adequate valves in place

Unlikely Moderate High RMc During testing

9.1 Pipeline burial and installation Burying and installing of pipe Hypersaline spills, injury to personnel PPE Likely Moderate High

9.2 Installation under road Pipeline damaged over long period of time due

to lack of sleeving/protection under road

Pipeline to be sleeved under road and track crossings or

anywhere where it may need to be buried under

installation

Unlikely Moderate High

9.3 Open/welded pipelines left insitu Fauna entering the partially installed pipeline Ensure all ends taped at end of each shift or during

installation

Very likely Moderate High Daily inspections RMc During works

9.4 Non compliance with Environmental Design Basis Legal non compliances Ensure familiarity with EDB and requirements.

Engineering to comply with EDB and legal obligations.

Ensure adequate number of valves to be installed.

Likely Major Major Bob to become familiar with EDB

requirements

RMc Prior to construction

9.5 Inadequate breathers Breathers to be installed as required Engineering to be completed for the pipeline to identify

requirements.

Ensure breathers, if required, to be of the same design as

existing, i.e. camel proof

Likely Major Major RMc Prior to construction

9.6 Commissioning of infrastructure Tie in affects operation of Processing Plant due

to stop in water supply

Ensure tie in day/point coincides with a shutdown. Very Likely Major Extreme

9.6 Appropriately certified and installed flow meters Flow meters installed do not accurately reflect

the water abstracted, leading to a

noncompliance with licence

Likely Moderate High Bob to ensure all flow meters installed

are appropriately calibrated and copies

of certificates provided to Sustainability

RMc During installation

9.7 Adequate dip guides and piezos to be installed Inadequate dip guides installed preventing

adequate monitoring

Very Likely Moderate High Bob to ensure adequate installation and

design of the bore setup

RMc During installation

10.1 Post installation Buried pipe Damage to infrastructure from vehicles crossings Pipeline to be installed on the eastern side of the existing

or so vehicles do not need to cross, with windrows

Very likely Major Extreme Consider 2 windrows on either side of

the pipeline as they do at KCGM.

Bollards to be installed at all locations

where the pipeline crosses under the

road to indicate pipeline buried

underneath. Signage to be installed

RMc Post construction

10.2 Lack of timely survey for post installation survey prior to

backfill

Inadequate survey of installed pipeline prior to

backfill. Trenches left open for extended period

of time

Fauna egress, twice daily inspections Very likely Moderate High Ensure a plan is developed for when

survey would be required and clear

communications with Survey team

RMc Prior to backfilling

10.3 Infrastructure not meeting the AGAA standard Diesel generator does not have requirements

such as fire extinguisher, self bunded tank etc.

Ensure all equipment inspected prior to installation. Very unlikely Moderate Moderate Bob to ensure the installed

infrastructure meets the intent of

sustainability, safety and emergency

response on site

RMc Prior to works

completing

10.4 Settling of road due to pipeline installed underneath Road condition deteriorates due to installation of

pipeline

Likely Moderate High TMP to be approved for the area. Speed

limits to be reduced until road settled.

Roads to be inspected on regular basis

post installation to verify adequacy.

RMc Prior to works

completing

11.1 Inspection points Inspection points to have lids installed requires a crane Crane access impedes access, crane incidents Very unlikely Moderate Moderate Lids to be modified so they have

inspection hatches

RMc Prior to installing

inspection pits

12.1 Rehabilitation Existing sumps and turkeys nests filled in Existing backfilling inadequate Review prior to commencement of work to make area

safe

Very unlikely Minor Moderate Review area prior to commencement of

work

RMc Prior to

commencement of

work

12.2 Vegetation and Growth Medium Recovery from new

clearing

Inadequate availability of material for

rehabilitation

Site walkover prior to clearing, identification of stockpile

locations

Likely Moderate High Site walkover with Bob and Craig VS Prior to

commencement of

work

0

0
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